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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCITATIINHBI

1.1. Ob6saacTh NPpUMeHEHHUs TPOrPAMMBI

YyeOHas JACHUTUINHA «Maremartuka» SIBIIIETCSA 00s13aTeILHON YacTbIO
00111€00pa30BaTEILHOrO IIUKJIA OCHOBHOW 00pa30BaTelIbHON IporpamMmsbl B cooTBeTcTBUU ¢ PI'OC
no crienuanbHocTd 33.02.01 dapmanus.

1.2. MecTo yueOHO# TMCUUIJIMHBI B CTPYKTYpPe MPOrpaMMbl OJATOTOBKHU CIEIHAJIUCTOB
Cpe/iHero 3BeHa:

VYueOnass nucruiuimHa «MaTtemarukay H3ydaeTcs B IMKJIE 0O0Ieo0pa3oBaTeIbHBIX
JTUCIUTIINH, (OPMUPYEMBIX U3 00s3aTeNbHBIX MpeaMeTHbIX obnacteir ®I'OC cpemnero oodmiero
obpazoBanus, 1 crienuanbHocTu 33.02.01 dapmanus. U3yuenne qucuurmunst 1171.01

Marematuka HeoOXoauMO Ui OCBOeHHs mocienytouiedt mucnumimael  EH.02
Maremaruka.

1.3. lesn 1 3aga4M y4eOHOI IMCUUILIHHBI — TPeOOBAHUS K Pe3yJIbTATAM O0CBOCHHS
JUCIHHUILINHDI:

Heap aucuumiauHbl: GopMUpOBaHUE MPEACTABICHUN O MaTeMaTHKE KaK YHHUBEPCATHHOM
A3bIKE HayKH, CPEJCTBE MOACIMPOBAHUS SBICHUI U MPOLIECCOB, 00 UIEAX U METOJIaX MaTEMAaTHKU.

3agauu AMCHUIIMHBI:

— OBJIAACHUC MaTEMAaTU4YCCKUMHU 3HAHUSIMHA nu YMCHI/IFIMI/I, HCO6XOI[I/IMBIMI/I B
MOBCEIHEBHOM JKM3HM, Al M3YyYEHHUS CMEXKHBIX €CTECTBEHHOHAYUYHBIX IUCIUIUIMH Ha 0a30BOM
YpOBHE W JHUCIHILTUH MPO()ECCHOHATLHOTO IUKJIIA; JUIS MOJYYeHUsS 00pa30oBaHMs B O0ACTSAX, HE
TpeOyIOMMX yriyOJIeHHON MaTeMaTH4eCKON TTOITOTOBKY;

— pa3BUTHE JIOTHYECKOT0 MBIIIICHUS, MIPOCTPAHCTBEHHOTO BOOOpaKeHUS,
AITOPUTMUYECKON KYJNbTYpPbl, KpUTUYHOCTH MBINUJICHUS] HA YPOBHE, HEOOXOAUMOM Jisi Oymyrien
MpoQeCCUOHAIBHON JESTENHHOCTH;

— BOCIIUTAHHC CpeI[CTBaMI/I MaTEMaTUuKu KYJ'II)TypI)I JIMYHOCTH, IIOHUMAaHHA 3HAYUMOCTHU
MaTeMaTUKU JJs HAyYHO-TEXHUYECKOTO Iporpecca, OTHOIIEHUS K MaTeMaThKe, Kak K YacTu
00I11eYeI0BeUeCKOl KyJIbTYpPhI 4epe3 3HAKOMCTBO C UCTOPHEH MaTeMaTHKH;

— paculMpeHue M CUcTeMaTH3alus OOIIMX CBEJEHUH O (QYHKIMIX, M3yYEeHHE HOBBIX
KJIACCOB AJIEMEHTAPHBIX (DYHKIIHIA;

—  pacmmMpeHue ¥ COBEpIICHCTBOBaHHWE MAaTEMAaTHUECKOro amnmnapara, chOpMHUPOBAHHOTO B
OCHOBHOM ITKOJIE;

— O3HAaKOMJICHHWE C DJJeMeHTaMH JU(PPEpEeHIINATBHOTO WCYUCICHHS KakK aImapaTroM
uccienoBanus PYHKIHMA, pelieHus TPUKIAIHBIX 3a/1a4;

— W3y4YeHHE CBOWCTB MPOCTPAHCTBEHHBIX Tell, (pOopMHpOBaHHE YMEHUS MPUMEHATH JTH
CBOﬁCTBa JJIA peHIeHI/ISI HpaKTquCKI/IX 3aaa4,

—  pacmiMpeHue W YrIyOJIeHUe MPECTaBICHUH 0 MaTeMaTHKE KaK JICMEHTE YeJIOBEUEeCKON
KyJbTYpPBI, O IPUMEHEHUU €€ B MPAKTUKE;

—  COBEpIICHCTBOBAaHWE WHTEIUIEKTyaIbHBIX M PEYEBBIX YMEHHUM TyTEeM pa3BUTHUSA
JIOTMYECKOT0 MBIILJICHHS, 000TrallcHie MAaTEMAaTHIYECKOTO SI3bIKa.



1.4 IlepeyeHb IUIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHUs MO AUCHHUILVINHE (MepeYeHb
(opMupyeMBbIX KOMIIETEHIIUI)

OcBoeHue copepkaHusl Y4eOHOW TUCHHUIUIMHBI «MaTeMaThka» 00eCcIeuynuBaeT AOCTHKCHHE
00y4JaIOIIUMUCS CIICTYIOIIUX Pe3yibMamos:.
JIUYHOCHIHBIX

—  cOpPMUPOBAHHOCTH MPEACTABICHUI O MATEMATHKE KaK YHHUBEPCATHHOM SI3BIKE

— HayKH, CpEACTBE MOJCIUPOBAHMS SBICHUH M TPOLECCOB, HJIEAX U MeEToJaX
MaTeMAaTHKH;

— TIOHMMaHWE 3HAYMMOCTH MATEMaTUKH Ui HAyYHO-TEXHUYECKOro Iporpecca,
c(hOpMHUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKE KaK K 4acTH OOIEeYeIOBEYECKOUN KYJIbTYphI Yepes
3HAKOMCTBO C UCTOPUEH Pa3BUTHSI MAaTEMATUKH, SBOJTIOLUEH MATEMATUUECKUX UJICH;

—  pa3BuUTHE JIOTHYECKOT0 MBIIICHHUS, MIPOCTPAHCTBEHHOT'O BOOOpaKeHUs,
AITOPUTMUYECKONH KYJIBTYpPbI, KPUTUYHOCTH MBINUICHHUSI HA YPOBHE, HEOOXOIAUMOM JUIsl OyTyIen
npodecCuoHaNBEHON NeSTENIbHOCTH, JUIS MIPOJOJIKEHHsI 00pa30BaHus U caMO00pa30BaHMUS;

— OBIAJCHHEC MATEMATHUYCCKMMH 3HAHUSAMH W  YMEHHUSMH, HEOOXOIWMBIMH B
MOBCEIHEBHOM KHU3HU, JJII OCBOCHUS CMEKHBIX €CTECTBEHHO-HAYUHBIX TUCIUIUIMH U TUCIUILINH
npoeCCHOHATBHOTO IIMKJIA, IS TOJyYeHUS O00pa3oBaHMs B 00JacTsAX, HE TPeOYIOIHX
yIiayOJIeHHOW MaTeMaTUYeCKOH MOATrOTOBKHY;

— TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oOBaHUIO, B TOM 4YHCIIE CamMO0Opa30BaHUIO, HA
MPOTSKEHUH BCEH JKU3HU; CO3HATEIIBHOE OTHOIIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK yCIOBHIO
yCIIENTHOH NMPO()eCCHOHATBHON U OOIECTBEHHON JeSITeIbHOCTH;

— TOTOBHOCTb M CIOCOOHOCTb K CAaMOCTOSTEIbHOM TBOPUYECKOH U OTBETCTBEHHOU
JESITEIIbHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHOH pabOTe, COTPYJHUYECTBY CO CBEPCTHHKAMH B
0o0pa3oBaTeNnbHOM, OOIIECTBEHHO IOJIE3HOHM, YUeOHO-MCCIEA0BATEIbCKOM, MPOSKTHOW M JIPYTUX
BUJIaX JCATECILHOCTH,

— OTHONICHHWE K TPo(ecCHOHATLHON JIEATeIbHOCTH KaK BO3MOXKHOCTH Yy4YacTHUS B
pEIIeHUH JIMYHBIX, O0IIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIICHAIMOHAIBHBIX TPOOIIEeM;
MemanpeomemHuix:

— YMEHHE CaMOCTOSITEIIbHO OMPEICNATh IENH ICSITSILHOCTH W COCTAaBISITH IIAHBI
JESTCIIBHOCTH;  CaMOCTOSITEIbHO  OCYIIECTBIISATh,  KOHTPOJIHMPOBAaTH W KOPPEKTHPOBATH
JESTENIbHOCTh; UCIOIB30BaTh BCE BO3MOXKHBIE PECYPCHI AJIs TOCTHXKEHUS MOCTABIEHHBIX IENeH U
peaM3aIyy IJIaHOB JIEATSIIbHOCTH; BRIOMPATH YCIICITHBIC CTPATETUN B PA3JIMYHBIX CHUTYAIUsX;

— yYMEHHE TPOAYKTHBHO OOMIAThCS W B3aMMOCHCTBOBATH B IPOIIECCE COBMECTHOH
JESTENIbHOCTH, YUYUTHIBATh MO3UIUHU JPYTUX YYACTHUKOB JIEATEIHHOCTH, () (HEKTUBHO pa3peuiaTh
KOH(JIMKTBI;

— BJaJieHUE HAaBBIKAMU TO3HABATENBbHOW, Y4eOHO-MCCIENOBATEIbCKOW U TMPOEKTHOW
JESITSIIbHOCTH, HABBIKAMHU Pa3perIeHus pooIeM; CITOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIILHOMY
MOWCKY METOJIOB PEUICHHsI MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3TUYHBIX METOJIOB TIO3HAHHUS,

— TOTOBHOCTh U CHOCOOHOCTh K CaMOCTOSITENILHOM WH(OPMAIMOHHO-TIO3HABATEILHON
JESATSIIbHOCTH, BKIIOYas YMCHHE OPHUEHTHPOBATHCS B PA3IMUHBIX HMCTOYHWKAX WH(pOpMaImH,
KPUTHYECKH OIICHUBaTh M HHTEPIPETUPOBATH WHQPOpPMAIMIO, TO- Jy4aeMyl U3 pa3iIUdHbIX
HUCTOYHUKOB;

—  BJaJICHUE S3BIKOBBIMH CPEJACTBAMH: YMEHHUE SICHO, JIOTUYHO M TOYHO H3JIaraTh CBOIO
TOUKY 3pEHUSI, UCIIOJIb30BATh aJIcKBATHBIC S3BIKOBHIE CPE/ICTBA;

— BJaJIcHUE HaBbIKAMHU T[I03HABATEIbHOW pe(IEKCUU KaK OCO3HAHMSI COBEPIIAEMBIX
JIECTBUH ¥ MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB M OCHOBAaHWH, T'PAHUI] CBOCTO 3HAHUS H
HE3HaHUs1, HOBBIX MMO3HABATENBHBIX 33/1a4 U CPEJICTB IS UX TOCTHXKEHUS;
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—  IeNeyCTPEMJICHHOCTh B TIOMCKAX U MPUHATUU PpEUIeHHH, COOOpa3UTEeNbHOCTh W
WHTYHUIIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUN; CTIOCOOHOCTh BOCTIPUHUMATE KPACOTY
Y TapMOHHUIO MUPA;
npeomMemHmuix:

—  cOPMUPOBAHHOCTH MPEACTABICHUH O MaTeMaTUKE KaK YaCTH MHUPOBOH KYJIBTYpPHI H
MeCTe MaTeMaTUKH B COBPEMEHHOW IMBHIIM3ALIMHU, CIIOCO0AX OMUCAHUS SBICHUH peajbHOro MHUpa
Ha MAaTEMaTUYECKOM SI3BIKE;

—  chOpPMUPOBAHHOCTHh NPEACTABICHUH O MATEMATHYECKUX MOHATHUAX KaK BAKHEHIIUX
MaTeMaTHUYECKUX MOJENSIX, MO3BOJSIONIUX OMUCHIBATh W U3y4aTh pa3HbIe MPOLIECCHl U SBICHUS;
MMOHUMaHNE BO3MOKHOCTH aKCHOMAaTUYECKOT0 MOCTPOCHUSI MATEMAaTHUYECKUX TEOPUH,

—  BJIaJICHUE METOJIaMH JI0Ka3aTeJIbCTB U AITOPUTMOB PELICHUS, YMEHHE UX IpUMe- HSTb,
MIPOBOJIUTH JTOKA3aTeJIbHbIE PACCYKICHUS B X0JI€ PEIICHUS 3a/1a4;

— BJaJIeHUE CTaHJAApPTHBIMU IMPHUEMAaMH PEUICHHs] PALUOHAIBHBIX M HPPALlMOHATBHBIX,
MOKa3aTeJIbHBIX, CTEIICHHBIX, TPUTOHOMETPUUYECKUX YPABHECHUH U HEPABEHCTB, X CUCTEM,;

—  HCIIOJB30BAHHUE TOTOBBIX KOMITBIOTEPHBIX MPOrPaMM, B TOM YHUCJIE ISl TTOUCKA IMYyTH
pelleHus U WLTIOCTPALUU PELICHUS] YPaBHEHUI U HEPABEHCTB;

—  chOpMUPOBAHHOCTh NPEJCTABICHUH OO0 OCHOBHBIX MOHATHSIX MAaTEMaTHYECKOIO
aHaJiM3a M WX CBOWCTBaX, BIAQJCHHEC YMCHHEM XapaKTepPU30BaTh IOBEJACHHUE (DYHKIIHH,
UCIIOJIb30BaHUE TIOTYYEHHBIX 3HAHUH JIJIs1 ONMCAHUS M aHaJIN3a pealbHbIX 3aBUCUMOCTEH;

—  BJIQJICHUE OCHOBHBIMHU TOHATHSIMU O IUIOCKHX U MPOCTPAHCTBEHHBIX T'€OMETPUUYECKHUX
¢burypax, uX OCHOBHBIX CBOMCTBAX;

—  chOpMUPOBAHHOCTh YMEHHS PACIO3HABATh IeOMETpHUEcCKHe (GUTYypbl Ha uepTexkax,
MOJICJIIX U B PEAIbHOM MHUPE;

— TpUMEHEHHE M3YUYEHHBIX CBOHCTB reoMeTpudeckux ¢uryp u ¢Gopmyn Ijs pelieHus
TEOMETPUUYECKHX 3a/1a4 U 33]1a4 C MPAKTUYECKUM COACPIKAHUEM;

— chOpMUPOBAHHOCTh MPEICTaBICHMH O IMpolleccaXx U  SIBICHUAX, HMEIOLIUX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pPEAJbHOM MHPE, OCHOBHBIX
MOHSITUSX DJIEMEHTAPHON TEOPUU BEPOSITHOCTEH;

— YMEHUU HAXOAWTh U OICHHBATh BEPOSTHOCTH HACTYIUICHHUS COOBITHH B MPOCTEHIINX
MPaKTUYECKUX CUTYAIUsAX U OCHOBHBIE XapAaKTEPUCTUKHU CIIyYaHHbIX BEJIMYUH;

— BIIQJICHUE HABBIKAMH MCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM IPH PEIICHUN
3a/1au.



2. CTPYKTYPA U COAEPX KAHUE YUEFHOM JUCIHUATLIAHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHOI padoThl

By yueOHoi padoThl

Konuuecmeo uacoe

MaxkcumasbHasi yueOHasi HAarpy3ka (Bcero) 260
Oos3aTesqbHas ayAuTOpHAas yuyeOHas 248
Harpy3ka (Bcero)
B TOM YHCJIE!
3aHSITHsL JIEKLHOHHOIO TUIIA 78
MIPAKTUYECKHE 3aHATHS 78
CamocrosiTeibHass padora oOy4daromierocs -
(Bcero)
IIpome:xyTOUHASI ATTECTALMSA 12

Ilpomesicymounas ammecmayus é hopme:

1 cemectp-aud.3auet
2 ceMecTp- IK3aMeH

. Bcero CemecTtpbl
Bun yuebnoit paboTbl qacOoB 1 5
YueOHasi Harpy3ka (Bcero) 260 64 196
AyauTopHbIe 3aHATHS (BCEro) 248 64 184
B ToM uucne:
3aHATHSA JIEKIIMOHHOT'O TUIIA 124 32 92
[IPaKTUYECKUE 3aHATHsI (TPAKTHUKYMBbI) 124 32 92

J1a00paTOPHBIE 3aHSITHS

CamocrosiTesibHast padoTa (Bcero)

[IpoMexkyToUyHas arTecTanus

12 | dnd.3auer

OK3aMCH

O6mas TpyA0eMKOCTh

260 64

196




2.2 CTpyKTYypa QM CHUILIMHBI:

KoauuecTtBoO AYAUTOPHLBIX YaCOB

Teopern-
HaumenoBanwue pa3aenon IIpakTnuec-
Bcero yeckoe
KHe 3aHSTHS
o0y4eHue
1 2 3 4
Benenue 2 2 -
Anrebpa 38 16 22
YpaBHEHUS U HEPAaBEHCTBA 30 14 16
OCHOBBI TPUTOHOMETPUHU 32 16 16
QDyHKIMH, UX CBOMCTBA U rpaduKu 20 10 10
Hayaia maremaTr4eckoro aHaiam3a 38 22 16
Kom0unaropuka, cTaTuCTMKa U TEOpuUs 24 12 12
BEPOSITHOCTEHN
["'eomeTpus 64 32 32
[TpomexxyTouHas aTTecTalus 12 - -
Bcero no nucuurmiune 260 124 124




2.3. TemaTuuyeckuii NJIaH 4 coae

JKaHMe Y4eOHOM JUCHUIIIMHBI

YpoBeHnb
HanmenoBanmue pasnenoB u | Coaep:xxkaHue yueOHOro MaTepuaJia, JadopaTtopHsie padoThl M NPaKTHUYECKHe 3aHATHS, | O0beMm OCBOCHI
TeM caMocCTosiTe/IbHAasi padoTa 00y4armmuxcst 4acoB o
1 2 3 4
BBenenue Conep:xxanue yueOHOro MaTepuaJia
Martemartuka B HayKe, TEXHUKE, SKOHOMUKE, HH(HOPMAITMOHHBIX TEXHOJIOTHIX U 2 1
MIPaKTUYECKOH AesiTenpHOCTH. Llenu u 3agaun n3ydeHus MaTeMaTUKU IpYU OCBOEHUU
npodeccuii CIIO u cnenuansuocrtei CI1O
Pa3nen 1. Anredpa 38
Tema 1.1.PazButue noustus o | Cogep:kanue yueOHOro Mmarepuajia
qucie . 2 1
Lenpie u pauuoHanbHble yucia. /lelicTBUTenbHbIE YKCIa.
Coaepixanue yueOHOro MaTepuasa
2 1
[TpubnmxeHHbIE BBIYUCICHUS.
IIpakTHYeckne 3aHATHSA:
Apudmernueckue IeUCTBUS HAJ YUCTaMU, HAXOXKICHUE TPUOINKEHHBIX 3HAUCHUN 2 2
BEJIMYMH U TIOTPEUTHOCTEN BBIUMCICHU (a0CONIOTHON M OTHOCUTENNBHON ), CpaBHEHHE
YHUCJIOBBIX BBIPAKEHUM
IIpakTHYecKHe 3aHATHSA:
Apubdmerndeckre IeHCTBUS HAJl YUCIAMU, HAXOKCHUE MPUOTUKEHHBIX 3HAUCHUI 2 2
BEJIMYMH U TIOTPEUTHOCTEN BbIUMCIEHUN (a0COIIOTHON M OTHOCUTENBHOM), CpaBHEHHE
YUCJIOBBIX BBIPAKECHUM
Conep:xaHue yueOHOro MaTepuaJia 2 1
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KommniiekcHble yuncia.

Tema 1.2. KopHu, cTenenu u Conep:kaHue y4eOHOIro MaTepuaJa

Jorapu(pmsi . .
Kopnu u crenenu. KopHu HaTypanbHOM CTENIEHH U3 YUCIIA U UX CBOMCTBA.

HpaKTI/I‘leCKI/Ie 3aHATHUA:

Bpluucnenue M cpaBHeHHME KOpHEW. BbInoiHeHHME pacueToB ¢ paxukanamu. PemeHue
HMPPALMOHAIIBHBIX YPAaBHEHUM.

Coaep:xanue yueOHOro MaTepuaJia

CreneHu ¢ paluOHAJIbHBIMHK I10Ka3aTCIIAMH, HUX cpoiictBa. CTereHu ¢ JEeUCTBUTEIILHBIMHU
nokasaresiiMu. CBOICTBA CTEIICHU C ﬂeﬁCTBHTCHLHBIM II0Ka3aTcJIEM

IIpakTH4yecKkue 3aHATHS:

CpaBuenue creneneil. [I[peodpasoBanue BbIpaKeHUM, COAEPKALIUX CTCTICHU

HpaKaneCKne 3aHATHUSA:

Pemenne nokasaTenbHbIX ypaBHEHMH. Penenre npukiiaHbeIx 3aaa4d

Conep:xanue yueOHOro MaTepuaJia

Jlorapudm. Jlorapudm uncna. OcHOBHOE orapudmMuyeckoe ToXIecTBO. JlecsaTnynslie u
HaTypaJbHbIE JIOTapUM.

Conep:xanue yueOHOro MaTepuaJia

IIpaBuna neiictBuii ¢ sorapudpmamu. Ilepexosr K HOBOMY OCHOBAHHUIO

IIpakTHYeckHe 3aHATHSA:

Haxosxnenue 3nauenuii sorapudma 1o npou3BoJIbHOMY OCHOBaHUIO. [lepexos oT ogHOro
OCHOBaHUS K JPyromy.
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HpaKTI/I‘leCKI/Ie 3aHATHUA:

Boruncnenue u cpaBHeHue gorapudma 2
IIpakTHyeckue 3aHATHA:
JlorapudmupoBaHue ¥ TOTEHIUPOBAHNE BBIPAKECHHIH. 2
Pemenue norapupMuveckux ypaBHEHHUHA
IIpakTH4yecKkue 3aHATHS: 5
Pemenune norapupMudecknx ypaBHEHHMA
Conep:xxanue yueOHOro MaTepuaJia
[IpeoOpaszoBanue anredpandeckux BoipaxkeHui. [IpeobpazoBanne paroHaNIbHBIX, 2
UPPalMOHATIBHBIX CTETIEHHBIX
Coaep:xanue yueOHOro MaTepuaJa
[IpeoOpa3oBanue noka3zaTenbHBIX U JOrapu(PMHUUECKUX BhIPAKEHUN :
IIpakTnyeckue 3aHATHA: )
[TpuGnnKeHHbIe BEIYUCIEHUS U PELISHUs IPUKIIaIHBIX 3a/1a4
Kontpoabnas padora Ne 1: «KopHu, crenenu u jorapugpmbny 2
Pazgen 2. YpaBHeHHs M HEpaBeHCTBA 30
Tema 2.1. YpaBHeHus u Conep:xaHue yueOHOro MaTepuaJia
CUCTEMBI YpaBHEHUN v . )
paBHEHUS U CUCTEMbI ypaBHEHU. PanimonansHble, ppalioHaibHble, IOKa3aTeIbHbIE U
TPUTOHOMETPUYECKHE YPABHEHUS U CUCTEMBI.
Conep:kaHue y4eOHOIro MaTepuaJa
2

ypaBHeHI/IH N CUCTCMBI ypaBHeHI/II‘/’I. PaI_II/IOHaHBHBIC, HppallHuOHAJILHBIC, TOKA3aTCIILHBIC U
TPUTOHOMCTPHYCCKUC YPABHCHUA U CUCTCMBIL.
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Conep:xanue yueOHOro MaTepuaJia

OcHOBHBIE IPUEMBI UX pelIeHUs (Pa3/I0KEHNE Ha MHOKUTEIH, BBEJIEHUE HOBBIX
HEM3BECTHBIX, MOACTAaHOBKA, TpaMUECKUil METON)

Conep:kaHue y4eOHOIro MaTepuaJia

OcCHOBHEBIE IMPUEMBI UX PCHICHUSA (pasnonceHHe Ha MHOXXHTCJIN, BBEACHUC HOBBIX
HCU3BCCTHHIX, II0OJCTAaHOBKA, Fpa(I)I/I‘ICCKI/Iﬁ METOL

Coaep:xanue yueOHOro MaTepuaJia

PaBHOCWIIBHOCTE ypaBHEHUM, HEPABEHCTB, CUCTEM

HpaKanecmle 3aHATHA:

Kopnu ypaBnenuii. PaBHocunbHOCTh ypaBHeHuid. [IpeobpazoBanue ypaBHEHUI

HpaKanecmle 3aHATHUSA:

OCHOBHBIE IPUEMBI PELICHNS YPaBHEHUN

IIpakTHYecKHe 3aHATHSA:

Pemenne cucreM ypaBHeHUN

HpaKaneCKne 3aHATHUSA:

Pewrenue cucreM ypaBHEeHUN

Tema 2.2. HepaBeHcTBa

Conep:xanue yueOHOro MaTepuaJia

PaHI/IOHaJ'H)HI)Ie, HppalfuOHAJIbHBIC HEPABCHCTBA. OcHOBHEBIE IPHUEMBI UX PCIICHUA

Conep:xanue yueOHOro MaTepuaJia

Iloka3aTenbHBIC U J'IOI“apI/I(l)MI/I‘-IeCKI/IC HCEpPaBCHCTBA. OcHoBHBIC IMPUEMBI UX PCHICHUS

Conep:xanue yueOHOro MaTepuaJia
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Tpuronomerpuyeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PEILICHUS

HpaKTI/I‘leCKI/Ie 3aHATHUSA:

2

Hcnonb3oBaHue cBOMCTB U rpadukoB PyHKUMN I pelICHUS] YpaBHEHUI U HEPABEHCTB
IIpakTuyeckue 3aHATHS: 5
Hcnonp3oBanue CBOMCTB U TpaguKkoB (DYHKIHMIA IS PEIICHUs] YPABHEHU 1 HEPABEHCTB
KontpoJsbHas padora Ne 2: «YpaBHeHHS 1 HEPABEHCTBA) 2
IIpakTHyeckue 3aHATHA:
[IpuMeHeHne MaTeMaTUYECKUX METOJOB Uil PEIICHUS COIep KATEeNIbHBIX 3a7a4 U3 )
pa3nuyHbIX 001acTel HAyKH U MPaKTUKU. IHTepIpeTaus pe3yabTara, y4eT pealbHbIX
OTpaHUYCHUHN

Pa3nes 3. OcHoBBI 32

TPUTOHOMETPHH

Tema 3.1. OcHoBHble TOHATUS | Coaep:kaHue y4eOHOro MaTepuajia
Pannannas mepa yriia. BpamarensHoe aBrxeHne. CHHyC, KOCUHYC, TAHT€HC M KOTAHT'€HC 2
qucna
IIpakTHYecKkHe 3aHATHSA: 5
Panuannbiii MeTO U3MEPEHHUS YTIIOB BPALIEHUs U CBSI3b C IPalyCHON MEpoi

Tema 3.2 OcHOBHBIE Coaepsxanue y4eOHOro MaTepuasa

TPUTOHOMETPUUECKHE o 2

MYJIbl TPUBEACHUS

TOKJIECTBA OPMY. puBe/ie

Conep:kaHue y4eOHOIr0o MaTepuaJa
2

®opmyisl cinoxeHus. PopMyiibl yaBoeHHs. POopMyJIbl TIOJOBUHHOTO YIJIa
IIpakTHYecKHe 3aHATHSA: 2

OcCHOBHbIE TPUTOHOMETPUYECKHE TOXKIECTBA, POPMYJIbI CIOKEHUS, YABOCHHUS,
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[TpeoOpa3oBanusi CyMMBI TPUTOHOMETPUYECKUX (PYHKIUI B TPOU3BEICHNUE,
peoOpa3oBaHKe MPOU3BEICHUS TPUTOHOMETPUUECKUX PYHKIIHUMA B CyMMY

HpaKTI/I‘leCKI/Ie 3aHATHUSA:

OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA, POPMYJIIbI CIOKEHUS, YABOCHUS,
[IpeoOpa3oBanusi CyMMBI TPUTOHOMETPUYECKUX (PYHKIUI B TPOU3BEICHNUE,
peoOpa3oBaHKe MPOU3BEICHUS TPUTOHOMETPUUECKUX PYHKIIHUMA B CyMMYy

Tema 3.3[1peoOpazoBanus
MPOCTEUIIINX
TPUTOHOMETPUUECKUX
BBIPXKEHUM

Coaep:xanue yueOHOro MaTepuaJia

[IpeoOpa3oBanue CyMMBI TPUTOHOMETPUIECKUX (DYHKIMI B IPOU3BEACHUE U TPOU3BEACHNE
B CYMMY

Conep:xanue yueOHOro MarepuaJia

BBIpa)KeHI/Ie TPUTOHOMCTPHUYCCKHUX q)YHKHI/Iﬁ YCpe3 TAHI'CHC ITOJIOBUHHOI'O apTyMCHTA

HpaKanecmle 3aHATHUSA:

OCHOBHbBIE TPUTOHOMETPUUECKHE TOXKIECTBA, (POPMYJIBI CIIOKEHHUSI, YIBOCHN,
[IpeoOpa3oBaHus CyMMBbl TPUTOHOMETPUYECKUX (PYHKIIMN B TPOU3BENIEHUE,
npeoOpa3oBaHue MPOU3BEICHHS TPUTOHOMETPUUYECKUX (QYHKIUN B CyMMY

HpaKaneCKne 3aHATHUA:

OCHOBHbBIE TPUTOHOMETPUUECKUE TOXKJIECTBA, (OPMYJIBI CIIOKEHHUSI, YIBOCHNUS,
[IpeoOpa3oBanus CyMMBbl TPUTOHOMETPUYECKUX (PYHKIIMN B TPOU3BENICHUE,
npeoOpa3oBaHue MPOU3BEICHHUS] TPUTOHOMETPUUECKUX (PYHKIIUN B CyMMY

Tema 3.4.
Tpuronomerpuueckue
YpPaBHEHUS U HEPABEHCTBA

Coaep:xanue yueOHOro MaTepuaJia

OO6paTHble TpUroHOMETpUYeCKre GYHKIUU. APKCUHYC, apKKOCUHYC, apKTaHT€HC

IIpakTHYeckHne 3aHATHSA:

OOpatHble TpUroHoMeTprudeckre QyHKIMU: apKCUHYC, apKKOCUHYC, apKTaHTeHC

Coneprxanue y4eGHOro MaTepuasia
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IIpocreiire TPUrOHOMETPUYECKUE YPABHEHUS

Conep:kaHue y4eOHOIro MaTepuaJa

2

[Ipocreimme TPUrOHOMETPUUECKNAE HEPABEHCTBA

IIpakTHyeckue 3aHATHA: )

[Ipocreimme TPUrOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA

KontpoabHas padora Ne 3. «OCHOBBI TPUTOHOMETPUN» 2
Pa3nen 4. ®yHkuuu, UX cBOMCTBA U rpaduku 20
Tema 4.10ynkuuu. CoiicTBa Coaep:xxanue yueOHOro MaTepuaJia
¢ynkuuit. O6paTHble QyHKINU . )

@Oynkuun. O6sacTh ONpeAeIeHNs U MHOXKECTBO 3HAYCHMH; rpaduK (YHKLIUHU, TOCTPOCHUE

rpaduKoB (PYHKINH, 3aJaHHBIX PAa3TUIHBIMU CIIOCOOAMHU

IIpakTH4yecKkue 3aHATHS:

[Ipumepsl 3aBUCUMOCTEN MEXTy TEPEMEHHBIMU B PEAJIbHBIX MPOIECCAX U3 CMEKHBIX 2

mucuumuinH. Onpenenenue Gynkuuil. [loctpoenue u ureHne rpadpuKoB GyHKIHI

Coaep:xanue yueOHOro MaTepuaJia

CaoiicTBa GyHKIIMU. MOHOTOHHOCTB, YeTHOCTh, HEUETHOCTh, OTPAHUYEHHOCTD, 2

NEepUOMYHOCTb. [IpoMexyTku Bo3pacTaHus U yObIBaHUs, HaMOOJIbIlIee U HAaUMEHbIIIee

3HAYEHUs, TOUKH 3KcTpemyMma. ['paduyeckas mHTEpIpeTanus

Conep:xanue yueOHOro MaTepuaJia

[Ipumepsl (GYHKIMOHATIBHBIX 3aBHCHUMOCTEH B pEalbHBIX IMpOIECcCax M SIBICHUSX. 2

Apudmernueckue onepauuu Haja GyHKusaMu. CrnoxHas QyHkuus (kommno3unus). [Tonstue

0 HEeMpepbIBHOCTU (QYHKIIUU

IIpakTHYeckHe 3aHATHSA: 5

Uccnenoanue @pynkuuu. CBoicTBa JIMHEHHOM, KBaIpaTUUHOM, KyCOUHO-JIMHEHHOW U
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npoOHo-muHelHON ¢yHkuuu. HenpepsiBHbIE U iepuoandeckue GyHkimu. CBoWCTBA U
rpaduKu CHHYyCa, KOCUHYCa, TAHT€HCA U KOTaHTeHCa

Conep:kaHue y4e0OHOIro MaTepuaa

O6parnple pyHkuu. OOsacTh onpeaesieHuss U 00JacTh 3HAYCHHH OOpaTHOM (YHKITUU. 2
I'paduk oOpaTHOl GHyHKIMH
IIpakTH4yecKkue 3aHATHS:
2
Ooparnbie pyHkmun U ux rpadukn. OO6paTHbIE TPUTOHOMETPpUYECKHE QYHKIUN
Tema 4.2.CreneHHsle, Coaep:xanue yueOHOro MaTepuaJia
[I0Ka3aTeNbHbIE, . .
T — Onpenenenve ¢yHKuil, ux cBoiictBa u rpaduku. IIpeoOpazoBanus rpadukos. 5
IT BHBIH TEpEeH HMMETPUSI OTHOCHUTEIIbH H K WHAT U CUMMETPHS
TPHFOHOMETPHUECKHE apasuien epeHoc, ¢ €TPUs  OTHOCHTENILHO OCeif KOOpAMHA c eTp
OTHOCHUTEIIbHO Havaja KOOPJAUHAT, CAMMETPHUSI OTHOCUTENBHO MPSAMOM Y = X, pacTsKeHHE
bynkun. O6patHble .
U CKaThe BIOJb OCeH K UHAT
TPUTOHOMETPHYCCKHE (DYHKIIUU CKATHC BAOJIE OCCH KOOpJHHA
IIpakTHYecKHe 3aHATHSA:
2
ITpeoOpaszoBanue rpaduka GyHKIHUH.
KonTtpouabnas padora Ne 4: «DyHKIMH, HX CBOHCTBA U rpapukn» 2
Paspnen 5. Hauana maTteMaTn4ecKoro aHajaimsa 38
Tema Coaepixanue yueOHOro MaTepuasa
5.1.ITocnenoBaTeNbHOCTH. . .
[TocnenoBarenbHocTH. CriocoObl 3aaHMsl U CBOMCTBA YHCIOBBIX IOCIEA0BATEIbHOCTEH. 4
Ilonamue o npedene nocreoosamenvhocmu .Cyuecmeosanue npeoeia MOHOMOHHOU
02PAHUYEeHHOU NOCNe008aAMeNbHOCTU
Conep:kaHue y4eOHOIr0o MaTepuaJa
2

CymMmupoBaHue  IOCIENOBaTENbHOCTEH. beckoHeyHO yObIBaromas TreoMeTpHuYecKas
porpeccus ¥ ee cymma.
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HpaKTI/I‘leCKI/Ie 3aHATHUA:

Yucaoas IIOCJICA0BATCIbHOCTD, CIIOCOORI ee 3aJaHus, BBIYUCIICHHUA YJICHOB
IIOCICI0BATCIBHOCTH. Hpe):[eﬂ oCICa0BaTCIBHOCTHU

IIpakTuyeckue 3aHATHS:

IIpenen nocnenoBaTebHOCTU. beCKOHEUHO yObIBaroIas reOMEeTpUYECKast IPOrpecchs

Tema 5.2.11pousBoanas

Conep:xanue yueOHOro MaTepuaJia

[MpousBoxnas. [loHATHE O MPOM3BOAHON (YHKIMH, €€ TEOMETPUYSCKHHA W (U3HMYECKUI
CMBICII. Y paBHEHHE KacaTeIbHOH K rpaduky GyHKINH.

Coaep:xxanue yueOHOro MaTepuaJia

[IpousBoaHbIE CyMMBI, Pa3HOCTH, MPOU3BEICHMS, YAaCTHOTO. I[IpOM3BOAHBIE OCHOBHBIX
AIIEMEHTAPHBIX (PYHKIIHIA

HpaKanecmle 3aHATHUSA:

IIpaBuna u popmyssl nupdepeHunpoBanms, Ta0IMLA TPOU3BOJHBIX FIEMEHTAPHBIX
byHKIHMI

IIpakTHYecKHe 3aHATHSA:

[Ipon3BogHass: MEXaHMYECKMH W TE€OMETPUYECKHMH CMBICI TPOU3BOJHOW. YpaBHEHHE
KacaTeJIbHOU B 00IeM BHJIE

Conep:xanue yueOHOro MaTepuaJia

IIpumeHeHMe epBOil MPOU3BOAHOM K MCCIIEAOBAHUIO (PYHKIUI U TOCTPOCHUIO TPAaUKOB.

Conep:kanue y4eOHOIro MaTepuaJa

[TpouzBoaHbIe 00paTHON (PYHKIIMU M KOMIO3ULIUU (PYHKIIUU

IIpakTHYecKHe 3aHATHSA:
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HccnenoBanmne GpyHKIMH ¢ TOMOMIBIO IPOU3BOAHON. HaxoxaeHne HanOobIero,
HAaUMEHBIIETO 3HAUYEHUS U SKCTPEMAIbHBIX 3HAUCHUN QYHKIIUN

Conep:xanue yueOHOro MaTepuaJia

[Ipumeps! UcI0s1b30BaHMsl TPOU3BOIHOM JUIsl HAXOXKACHUSI HAUITYUIIIETO PEIICHUS B 2
MPUKJIAIHBIX 3a7a4ax. Bropas npousBoaHas, ee reoMeTpUIeCKUil U GU3NUECKUN CMBICTT.
HaxoxaeHne CKopocTH IS mporiecca, 3aJaHHoro (GopMyson U rpadukom
Tema 5.3.I1epBoobpaznas u Coaep:xanue yueOHOro MaTepuaJia
UHTErpa 4
[lepBooOpa3znas u uHTerpan. llpuMeHeHue onpeneseHHOro WHTErpana JUisi HaXOXKICHHS
IIoHIaAd KpuBOIUHENHHOM Tpanenuu. @opmyna HeroTona—IJlelibHuia
IIpakTHyeckue 3aHATHA:
Huterpan u nepoodpasnas. Teopema Herorona-Jleitonuna. [Ilpumenenne naTeTpana K 2
BBIYUCTICHUIO (PU3UYECKUX BETMYHH U TUTOIIa1el
IIpakTHYecKHe 3aHATHSA:
Wurerpan u neppoodpaznas. Teopema HproToHa-JIeliOnuna. [Ipumenenne nurerpana K 2
BBIUMCIICHUIO (PU3UYECKUX BEIMYUH U TUIOMAAeH
Conep:xanue yueOHOro MaTepuaJia
2
ITpumMepsl IpUMEHEHUs MHTETpasia B pU3MKE U T€OMETPUH
Kontpoabsnas padora Ne 5: «Havasa mareMaTH4eCKOT0 aHAIU32) 2
Pa3nesn 6. KomOMHaTOpuKa, CTATHCTHKA U TeOPHUs BepoOSITHOCTEM 24
Tema 6.1251eMeHTHI Coaepixanue yueOHOro MaTepuasa
KOMOWHATOPHUKHU N 2
OcHOBHBIE TOHATHA KOMOMHATOPUKU. 3ajaud Ha TOJCYET YHCIa pPa3MELICHUH,
MEePECTAHOBOK, COYETAHUI
IIpakTHYecKHe 3aHATHSA: 2
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Hctopus pa3BuUTUs KOMOMHATOPUKH, TEOPHH BEPOSITHOCTEH M CTAaTUCTHKH U UX POJIb B
pa3nUYHBIX cepax YeIoBeUECKON )KU3HEAeATeIbHOCTH. [IpaBria KOMOUHATOPUKH

Conep:kaHue y4eOHOIro MaTepuaJia

Pemenue 3ana4 Ha nepe®op BapHaHTOB

IIpakTuyeckue 3aHATHS:

Pemenne KOM6I/IHaTOpHI>IX 3aaad. PaSMeHIGHI/IH, COUCTaHHuA U ITCPCCTAHOBKHA

Conep:xanue yueOHOro MaTepuaJia

®opmyna 6bunoma HerotoHa. CBoiicTBa OMHOMUHAIBHBIX KO3 uureHToB. TpeyroibHuK
ITackains

HpaKanecmle 3aHATHUSA:

bunoma Herorona. Tpeyronbauk Ilackais. [Ipuknanueie 3axaun

Tema 6.2. DeMeHThI TEOpUU
BEPOSITHOCTEN

Coaep:xaHue yueOHOro MaTepuaJia

CoOpITHE, BEpPOSATHOCTb COOBITHS, CIOKEHHE M yYMHOXXEHHE BeposTHOCTeW. [lonamue o
He3a8UCUMOCMU COObIMULL

HpaKaneCKne 3aHATHUSA:

Kiaccuueckoe onpeneneHue BEpOsSTHOCTH, CBOWCTBA BEPOATHOCTEN, TEOPEMA O CYMME
BEpPOSATHOCTEN. BrIuncinenue BeposiTHOCTEN

Conep:xanue yueOHOro MaTepuaJia
JluckpeTHad ciiyyaiiHasi BEJIMYMHA, 3aKOH €€ paclpe/IeICHHUs.

HucnoBble XapaKTEpUCTUKU TUCKPETHOM ClIy4aiiHOM BennurHbL. [IoHATHE O 3aKOHE
OOJIBIINX YHCEI

Tema 6.3. Di1eMeEHTHI
MaTEMAaTUYECKON CTATHCTUKHA

Conep:xanue yueOHOro MaTepuaJia

Hpe,Z[CTaBJ'IeHI/Ie JaHHBIX (Ta6J'II/II_U>I, AuarpaMmebl, Tpa(l)I/IKI/I), reHepajibHast COBOKYITHOCTD,
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BBIOOpKa, cpesiHee apudmeTndeckoe, Meanana. ITonsTue o 3agauax MaTeMaTHUECKOM
CTaTUCTUKH. Perienue 3a1au ¢ NpUMEHEHUEM BEPOSATHOCTHBIX METO/I0B

HpaKTI/I‘leCKI/Ie 3aHATHUSA:

2
[Ipuknanueie 3anaun. [IpeacrapneHne YUCIOBBIX JaHHBIX
KontpoabHas padora Ne 6: «KomOuMHaTopuka, CTAaTUCTUKA M TEOPUS BEPOSATHOCTEH» 2
Pa3nen 7. 'eomeTpusi 64
Tema 7.1KoopauHatsl u Coaep:xanue yueOHOro MaTepuaJia
BEKTOPbI 2
[IpsmoyronbHas (AekapToBa) CUCTEeMa KOOpJAUHAT B IpocTpaHcTBe. DopMylia pacCTOSHUS
MEXIYy BYMs TOUKaMHU. Y paBHEHUS CPepbl, INIOCKOCTUH TTPSIMOMN
IIpakTH4yecKkue 3aHATHS:
JlekapToBa cHCTEMa KOOPJMHAT B TIPOCTPAHCTBE. YPAaBHEHUE OKPYKHOCTH, CQEpHl, 2
wiockocTu. PaccrosiHue Mexay ToukaMu
Conep:xanue yueOHOro MaTepuaJia
B M P C 2
extopbl. Monyne BekTopa. PaBeHCTBO BekTOpOB. ClOXKEHHE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha yKcio. Pa3ioxkeHne BeKTopa 1o HarpaBiIeHUsIM. YTOJI MEKIY JBYMsI BEKTOpaMU
IIpakTHYecKHe 3aHATHSA:
2
Bekrtopsl. JleiicTBHS ¢ BEKTOpaMU.
Coaep:xanue yueOHOro MaTepuaJia
[Ipoekuus BexkTopa Ha ock. KoopauHatel BekTopa. CKalsipHOE NPOU3BEACHUE BEKTOPOB. 2
Hcnonps3oBanre KOOPAWMHAT U BEKTOPOB MPH PEIICHUH MAaTEMAaTHIECKUX M MPUKIIATHBIX
3a1a4
IIpakTHYeckHne 3aHATHSA: 5

I[eKapTOBa CHUCTCMa KOOpAWHAT B IPOCTPAHCTBC.
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JleficTBUS ¢ BEKTOpaMHU, 3aIaHHBIMU KoopAuHaTaMu. CKaJIIpHOE MPOU3BEICHIE BEKTOPOB

HpaKTI/I‘leCKI/Ie 3aHATHUSA:

BexTopHoe ypaBHeHHE PAMOH U III0CKOCTH. Vcronbp30BaHe BEKTOPOB MPU
JI0Ka3aTeJIbCTBE TEOPEM CTEPEOMETPUH

Tema 7.2.11psiMbIe U TIJIOCKOCTH
B IIPOCTPAHCTBE

Coaep:xxanue yueOHOro MaTepuaJia

B3anMHOe pacnoniokeHue 1ByX IpsIMBIX B ITpocTpaHcTBe. [lapamiensHOCTs IpsMOi 1
IJI0CKOCTH. [IapamienbHOCTD IIOCKOCTEN

HpaKanecmle 3aHATHUSA:

HpI/ISHaKI/I B3aMMHOI'0O PAacCIIOJOXCHUA IIPAMBIX. Yron MCXKAY NpsAMBIMU. Bzaumnuoe
PAaCIIOJIOKCHHUC IIPAMBIX H IUIOCKOCTEH

Conep:xanue yueOHOro MaTepuaJia

[lepneHMKyIApHOCTD NPSIMONM U IJIOCKOCTH. IlepnenauKynsp U HaKJIOHHAsA. YTOJI MEXIY
MIPSIMOM M TUIOCKOCTBIO

HpaKaneCKne 3aHATHUSA:

HepHeH,Z[I/IKyJIHp 1 HAKJIOHHAS K IJIOCKOCTHU. YTO0J MCKOAY HpﬂMOfI " IIJIOCKOCTBIO. TCOpeMH
0 B3aUMHOM pPAaCIIOJIO’KCHHUHN HpHMOﬁ " IJIIOCKOCTH. TeopeMa 0 TpEX MEPICHAUKYIIApAX

Conep:xaHue yueOHOro MaTepuaJia

JIByrpaHHBIN yToJl. YTOJ MEXKY IMIOCKOCTIMU. [IepreHanKyIIpHOCTh JBYX MIIOCKOCTEN

IIpakTHYeckHne 3aHATHSA:

HpI/I3HaKI/I 1 CBOMCTBa mapaJlICJIbHBIX U TCPICH AUKYJIAPHBIX IUIOCKOCTEH

Conep:xanue yueOHOro MaTepuaJia

FCOMCTpI/I‘{CCKI/IC Hp606pa30BaHI/IH MMPOCTPAHCTBA: napanneanHﬁ MNEPECHOC, CUMMCTPHA
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OTHOCHUTCIIBHO ITJIOCKOCTHU

IIpakTuyeckue 3aHATHS:

PaccTosiHMe OT TOUKH 10 INIOCKOCTHU, OT IPSIMOM 10 IVIOCKOCTH, PACCTOSTHUE MEKIY
IUTOCKOCTSIMHU, MEX/Ty CKPEIIMBAIOIIMMUCS MPSMBIMHU, MEXKTy IPOU3BOJIBHBIMU (PUTYPaMU B
IIPOCTPAHCTBE

Coaep:xxanue yueOHOro MaTepuaJia

[TapannensHoe mpoekTupoBanue. Ilnomans opToroHaspbHOW mpoekiuu. W3o0pakeHue
MIPOCTPAHCTBEHHBIX (hUTYp

HpaKanecmle 3aHATHUSA:

HapaJ'IJ'ICJ'ILHOG IMPOCKTUPOBAHUC U €TO CBOMCTBA. TeopeMa O IIjIomagn OpTOFOHaHBHOﬁ
IMPpOCKOHHU MHOTI'OYT'OJIbHHKA. Bzaumnoe PaCIIOJIOKCHUEC ITPOCTPAHCTBCHHBIX (I)I/Il"yp

Tema 7.3. MHOTOrpaHHUKHU

Coaep:xanue yueOHOro MaTepuaJia

Bepmmnbl, peOpa, rpaHu MHOrorpaHHuka. Pa3zBepTka. MHororpanusle yriibl. Beimykibie
MHororpanHuku. Teopema Diinepa

Conep:xaHue yueOHOro MaTepuaJia

[Ipusma. IIpsimMas u HakoHHas npusma. [IpasunbHas npusma. [apannenenunen. Kyo.

Conep:xaHue yueOHOro MaTepuaJia

[Mupamuna. IIpaBunpHas nupaMuga. YcedeHHas nupamuaa. Terpasap. Cummerpun B Kyoe,
B MapaieNienurnese, B npusme u nupamuae. CeueHus Kyoa, IpU3Mbl U TUPaMUIbI

IIpakTHYecKkHe 3aHATHSA:

Pazmmunble BUJIbI MHOT'OI'PAHHUKOB. Nx I/I306pa)KeHI/I$I.

IIpakTHYecKHe 3aHATHSA:
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Ceuenus 1 pa3BepTKU MHOTOTPaHHUKOB. Byl cuMMeTpuii B npoctpancTBe. CUMMETpHS
TeJl BpallleHUsI 1 MHOTOIPaHHUKOB

Conep:xanue yueOHOro MaTepuaJia

[IpencraBieHre O MPaBUIBLHBIX MHOTOTPAaHHHKAX (TETpadap, KyO, OKTadap, MOACKAdIp U
ukocadap).[lnomaau mnoBepxHOCTH MHOTOTPAaHHUKOB

HpaKanecmle 3aHATHUSA:

IInomans IOBCPXHOCTH

Tema 7.4.Tena u NOBEpXHOCTH
BpaIlCHUS

Coaep:xanue yueOHOro MaTepuaJia

Hunuaap u konyc. YcedeHHblil konyc. OCHOBaHUE, BbICOTA, OOKOBasi TOBEPXHOCTb,
oOpasyromias, pa3BepTka. OceBble CEUSHHS U CEUSHHSI, TapalIeIbHbIe OCHOBAHUIO

IIpakTH4yecKkue 3aHATHS:

Ceuenus ¥ pa3BepTKH MHOTOTPAaHHHUKOB.

Conep:xaHue yueOHOro MaTepuaJia

Hlap u cepa, ux ceuenus. KacatenpHas a0cKkocThb K chepe

IIpakTHYecKHe 3aHATHSA:

Ceuenust 1 pa3BepTKU MHOTOTPAHHUKOB.

Tema 7.5.13mepenns B
TEOMETPHUH

Coaep:xanue yueOHOro MaTepuaJia

Ob6vem u ero u3mepenue. MHrerpanbHas ¢opmyna odbema. Dopmynsl o0bema Kyoa,
MPSIMOYTOJIBHOTO TapajuieNienuIena, Mpu3Mel, TuHapa. @opMyel o0beMa MUPaMUAB U
KoHyca. @opMyJIbl IIIONAIM TOBEPXHOCTEH LMIMHIPA U KOHYCa

Conep:kanue y4eOHOIro MaTepuaJa

@opmynel o0bema mapa u miuomaau cepsl. Ilogobue Tten. OTHolEHUS IIIOMIAIEH
MMOBEPXHOCTEH U 00bEMOB MOJOOHBIX TEI
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IIpakTHYeckne 3aHATHSA: 5
Breruucienue montagei 1 o0-EMOB

Kountpoabsnas padora Ne 7: «"'eomeTpusi» 2
IIpoMexxyTouHAasi aTTecTANUS 12
Bcero 260

JIist XapaKTepUCTUKH YPOBHSI OCBOCHHS yUE€OHOTO MaTepralia UCIIOJIb3YIOTCS CIeIyIoIue 0003HaYeHUS:

1. — o3HakoMUTENBbHBIN (Y3HABaHUE paHEe N3YUYEHHBIX OOBEKTOB, CBOWCTB);

2. — penpOAYKTUBHBIN (BBITIOJTHEHUE IEATEILHOCTH 110 00pa3ily, MHCTPYKLIUHU HIIH ITOJI PYKOBOJCTBOM)

3. — IPOAYKTUBHBIH (IUTAHUPOBAHKUE U CAMOCTOSTEIILHOE BHIIIOJTHEHUE ICATEIILHOCTH, pelIeHHE TPOOJIEMHBIX 3a/1a4)
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2.4. Conep:xaHue pa3/ieoB M CHUIITHHBI

2.4.1. 3aHATHA JEKIIHOHHOI0 THIIA

HEpaBEHCTBA

MppalOHAIIbHBIE, IOKA3aTeNIbHbIE U TPUTOHOMETPUUYECKUE
YPaBHEHHUS U CUCTEMBI. PABHOCHIIBHOCTD ypaBHEHUH,
HEpaBEHCTB, cucTeM. OCHOBHBIE TPUEMBI X PEILICHUS
(pa3noxeHue Ha MHOXHTENH, BBEIEHUE HOBBIX
HEU3BECTHBIX, IIOJICTAHOBKA, IPaUUECKUN METON).
Hepasencta. PaninonanbsHble, nppaluoHaIbHBIE,
IOKa3arebHble HepaBeHCTBAa. OCHOBHBIE IPUEMBI UX
pemenus. Mcnons3oBanue cBOWCTB U TpaduKoB QyHKIUH
IIPY PELICHNN YPAaBHEHUH U HEPAaBEHCTB. MeTon
uHTepBasioB. M300paskeHne Ha KOOPIMHATHOU MIIOCKOCTH
MHO’KECTBA PELICHUH YPABHEHUH U HEPABEHCTB C ABYMsI
IIEPEMEHHBIMU U UX cucTeM. [IpuMeHeHne MareMaTu4ecKux
METOJIOB JIJIsl pELIEHUsI COAepKAaTEeNbHbIX 3a]a4 U3
pa3NIuYHbIX 001acTel HAyKH U MPakTUKU. HTeprpeTanus
pe3yJibTaTa, Y4eT peajibHbIX OrpaHHYEHUH.

e ®opmMma
pa3 | HaumeHoBaHue Terymer
e pasjiena Coneprxanue pasjiena 0
. KOHTpOJI
s
1 2 3 4
Beenenne MaremaTuka B HayKe, TEXHUKE, SJKOHOMUKE, vy
WH(OPMAIIMOHHBIX TEXHOJIOTHSIX U IPAKTHIECKOMN
JesaTenpbHOCTH. Llenu u 3a1aun n3y4yeHuss MaTeMaTUKU IIpU
ocBoernu npodeccur CI10 u cnenmansaoctert CIIO.
1 | Anrebpa Llenpie 1 parmoHaIbHBIC YKCIA. [|eHCTBUTEIBLHBIE YHCTIA. v
Kommiekcusie uncna. Kopuu u crenenn. Kopau
HATYpaJIbHOM CTETeHU U3 YKClia U UX cBorcTBa. CTeneHu ¢
parroHaIbHBIMU TTOKA3aTENIAMHU, UX CBOHCTBA. CTENEeHH ¢
JeWCTBUTENLHBIMU TIOKa3aTessiMu. Jlorapugm. Jlorapupm
yricna. OCHOBHOE Jorapu(MUIecKoe TOKAECTBO.
Jecaruunble n HaTypanbHbIe Jorapudmel. [IpaBuna
nercTBuH ¢ Jorapudmamu. [lepexon kK HOBOMY OCHOBAHHUIO.
[IpeoOpazoBanue anredpanyecKux BHIPAKCHHUH.
[IpeoOpa3zoBaHne pallOHAIBHBIX, UPPALMIOHATIBHBIX
CTETCHHBIX, TOKA3aTEIbHBIX U JOTapu(PMUUECKUX
BBIPAXKECHHH.
2 | YpaBHEHUS U VYpaBHEHHSI U CUCTEMBI ypaBHEHUH. ParronanbHble, v




®opmMma

Ne
pa3 HaumenoBanune Texytmer
el pasjiena Coneprxanue pasjiena 0
. KOHTPOJI
s
1 2 3 4
3 | OcHOBBI Panuannas mepa yrna. Bpamarensnoe asuxenue. CUHYC, V.1
TPUTOHOMETPUH | KOCUHYC, TAHT€HC U KOTaHTeHC uncia. DopMyIibl
npusenenus. Dopmyisl cioxxeHus. PopmyIbl yIBOCHUS
®opmyIsl osIoBUHHOTO yria. [IpeoOpazoBanus
IPOCTEUIINX TPUTOHOMETPHUECKUX BBIPAKEHUH
[IpeoOpazoBaHre CyMMBbI TPUTOHOMETPUYECKUX (PYHKIIUH B
IIPOU3BEACHUE U ITPOU3BEICHUS B CYMMY.
TpuronomeTpuyeckrue ypaBHEHUSI 1 HEPABEHCTBA
[Ipocreiimue TpuronoMerpuueckrue ypaBueHus. OopaTHsie
TpUTrOHOMETpHYecKre PyHKINU. APKCHHYC, apKKOCHUHYC,
ApKTaHTeHC.
4 | OyHKIUH, UX Oynkuuu. O65acTh ONpeaeaeHs] © MHOKECTBO 3HAUCHUH; v

CBOWCTBA U
rpaduku

rpaduk QyHKIMH, TOCTpOeHUE TPadUKOB QYHKITUH,
3aJJaHHBIX pa3InYHbIMU ciocoOaMu. CBOMCTBA (PYHKIUH.
MOHOTOHHOCTbH, YETHOCTh, HEYETHOCTh, OTPAHUYEHHOCTD,
NEPUOTMIHOCTD. [[poMexyTKH BO3pacTaHus U yOBIBAaHMUS,
HauOoJIbIlIee U HAMMEHbIIIEe 3HAUCHUS, TOUYKH HKCTPEMyMa.
I'papuueckas unrepnperanus. [lpumepst
(GYHKIIMOHATBHBIX 3aBUCUMOCTEH B PEaNIbHBIX MpOIeccax 1
SBIICHUAX. ApH(PMETHUECKHE ONIEepalu HaJl PYHKIIUSIMH.
CnoxHas ¢pyHkuus (kommnosunus). ObpaTHbie QyHKIUH. .
Omnpenenenust yHKINMH, UX CBOMCTBA U rpauKu.
[IpeobpazoBanus rpaduxos. [lapamiensHBIN TEpeHOC,
CUMMETpPHS OTHOCUTEJIBHO OCEH KOOPAWHAT U CUMMETpPUs
OTHOCHTEJIEHO Havajia KOOPAHHAT, CHMMETPHS
OTHOCHTEJIBHO MPSIMOH Y = X, pacTsKeHHE U CKaTHe BOJb
0CeH KOOpJMHAT.
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pa3
nen

HaumenoBanue
pazzaena

Coneprxanue pasjiena

®opmMma
TEKyILIer
0
KOHTPOJI
s

2

3

4

Hauamna
MaTEMATHYECKOT'O
a”ajgu3a

[TocnenoBarensHocT. CriocOOBI 3aJaHHS U CBOHCTBA
YHCIIOBBIX MOcienoBaTenbHocTer. [lonstue o npenene
nocneaoBarenbHocTd. CyMMHUpOBaHME
nocineaoBarenbHocTeH. beckoneuHo yobIBaroias
reoMeTpuyecKas nmporpeccus u ee cymma. I[IpousBoanas.
[TonsiTHEe 0 MPOU3BOAHON (PYHKIIUH, €€ TCOMETPUIECKUN U
(U3UYECKUH CMBICI. Y paBHEHHUE KacaTeIbHOH K rpaduKy
¢ynkuuu. [Ipon3BoaHbIE CyMMBI, Pa3HOCTH, TPOU3BEICHUS,
yacTHble. [Ipon3BO/IHbIE OCHOBHBIX 3JIEMEHTAPHBIX
¢yuxuui. [IppumeHenne mporu3BoIHOU K HUCCIIET0BAHUIO
byHKIUH 1 noctpoenuto rpagukos. [Ipumepsr
MCIIOJIb30BaHUS TPOU3BOIHON I HAXOXKACHUS
HAWTYYIIero PEIICHUs B IPUKJIAIHBIX 3a1a4ax. Bropas
MIPOM3BOJIHAS, €€ TEOMETPUUYECKUN U (PUBUYECKUH CMBICI.
HaxoxneHnue ckopocTH JUIs poliecca, 3aJaHHOrO
dbopmynor u rpaduxom. [lepBoobpaznas u uHTErpall.
[TpumMeHeHne orpeIeIeHHOT0 HHTErpaia ISl HaXOXKICHUS
IIOIIAIM KPUBOJIIMHEHHOH Tpaneuuu. Popmyna
Herorona—Jlen6nuna. [Ipumepsl npumMeHeHus! MHTErpaja B
(bU3HKE U TEOMETPHH.

v

KombunaTopuka,
CTaTUCTHKA U
Teopust
BEPOATHOCTEMN

OCHOBHBIE IOHATHS KOMOMHATOPUKY. 3a/1a4ui Ha MOJICYET
YHCclla pa3MeIleHUH, IepecTaHOBOK, coueTaHu|. Pemenue
3ajiau Ha nepedop BapuanToB. Popmyna 6mHoma HeroToHa.
CaoricTBa OMHOMUHAIBHBIX KO3 (HULIHEHTOB. TpeyroabHUK
[Tackans. CoObiTHE, BEPOATHOCTH COOBITHS, CIIOKEHHE U
yYMHOKeHue BeposiTHocTeH. [IoHATHE 0 He3aBUCUMOCTH
coObITUH. JIMCKpeTHas cily4alHas BETUYMHA, 3aKOH €€
pacripenienieHus. UnciaoBble XapakKTEpUCTUKH JUCKPETHON
CIIy4yanHOH Beau4uHbI. [IoHsATHE 0 3aKOHE OOJBIITNX YUCET.
[TpencraBiaeHue JaHHBIX (TaOIMIIbI, JUATPaMMBbl, TpadUKH)
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®opmMma

Ne
TEKyILIer
pa3 | HaumeHoBaHue yu
Coneprxanue pasjiena 0
nel pazzena
a KOHTPOJI
s
1 2 3 4
7 | 'eometpus B3anMHOe pacnoniokeHue IByX IPSMbIX B IIPOCTPAHCTBE. N

[TapannensHOCTh NpsAMOU U IIIOCKOCTH. [lapannensHocTh
mockocTed. [lepneHiuKynsipHOCTb IPSMOU U IJIIOCKOCTH.
[TepnienauKynp U HAKIOHHAS. YTOJ MEXAY NPAMOU U
IUIOCKOCTBIO. JIByrpaHHBIA yroi. YTomn Mexay
10cKoCTsAMU. [lepneHAuKyIspHOCTh ABYX IJIOCKOCTEH.
['eomerpuueckue mpeodpa3zoBaHus IPOCTPAHCTBA!
NapajuIeIbHBIA IEPEHOC, CHMMETPHSI OTHOCUTEIIBHO
iockocty. [lapamnensHoe npoekTupoBanue. M3o6paxenue
IPOCTPaHCTBEHHBIX (puryp. MHOrOrpanauku BepuuHsl,
peOpa, rpanu MHororpanuuka. I[Tpusma. Ilpsimas npusma.
[TpaBuibHas npusma. [lapamnenenunen. Ky6. [lupamuaa.
ITpaBuibHas nupamuaa. Y ceyeHHasi MMpaMuaa.
Terpasap.Cummerpun B KyOe, B mapajiesienuIe/e, B
npusme u nupamuje. CeueHus Ky0a, MpU3Mbl U TUPAMUIBI.
[IpencraBieHue o NpaBUIbHBIX MHOIMOIPAHHUKAX
(TeTpasape, KyOe, OKTa’ipe, JOAEKASAPE U UKOCASPE).
Tena u noBepxHocty BpameHus L{lunmHaap u KoHyc.
YceuennsIt koHyc. OcHOBaHUE, BbICOTA, OOKOBas
MOBEPXHOCTH, 00pazyromas, pazseprka. OceBble ceUCHUs U
ceueHus1, napaiesnbuble ocHoBanuo. Illap u cdepa, ux
ceuenus. KacarenbHas miockocts K chepe. M3mepenus B
reometrpun O6beM U ero usmepenue. MurerpanbHas
dbopmyna oorema. DopMyisl 00beMa KyOa,
IIPSIMOYTOJIBHOTO NTApaJUIEIENUIE1a, IPU3MBI, IWJIMHAPA.
®opmyisl 00beMa nupaMuibl U KoHyca. Dopmysist
IUIOLIA/IM TOBEPXHOCTEH IIWINHAPA U KOHYyca. Dopmyiisl
o0bemMa mapa u momanu cepsl. Ilogodue Ten.
OTHOMICHUS TUIONIACH TTOBEPXHOCTEH U 00HEMOB
noo0HbIX Ten. KoopnuHate! u BekTops! IIpsMoyronbHas
(ekapToBa) cucTeEMa KOOPJIMHAT B IPOCTPAHCTBE.
dopmyna pacCTOSHUSA MEXAY IBYMs TOUKAMHU. Y paBHEHHUS
chepsnl. Bextopsl. Moayibs BekTopa. PaBeHCTBO BEKTOPOB.
CrnoxeHue BEKTOpOB. Y MHOXKEHHME BEKTOPA HA YHCIIO.
PasnoxeHne BeKTOpa Mo HaIMPaBICHUAM. YTOJI MEXIY
nByMs BekTopamu. [Ipoekius Bektopa Ha ock. KoopanHaThl
BekTopa. CKalspHOE MPOU3BEAECHNE BEKTOPOB.
Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPU PELLIEHUU
MaTeMaTHYeCKUX M MPHUKJIAJHbIX 33/]1a4.

[Ipumeuanue: Y — yCTHBIN ompoc, [| — MareMaTu4eCKUi JUKTaHT

2.4.2. 3aHATHA CEMHUHAPCKOI'0 THIIA

He npenycMmoTtpensl
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2.4.3. IlpakTHYecKkne 3aHATHS

Ne

HaumenoBanue
paszena

HaumeHoBaHHEe MPaKTUIECKHUX (JTAOOPATOPHBIX) paboT

®dopma
TEKYIIETo
KOHTPOJISI

2

3

4

Bsenenue

Y

Aunrebpa

Apudmernueckue 1eHCTBHUS HAJ YUCIAMU, HAXOXKICHUE
MPUOIMHKEHHBIX 3HAYCHUH BEJIMYUH U MOTPEIIHOCTEH
BBIUUCIICHUH (aOCOTIOTHOH M OTHOCHTEIBHOK), CPAaBHCHHE
YHCJIOBBIX BhIpRXKEHUU. BbIuncieHne u cpaBHEHUE KOPHEH.
Brinonnenue pacueroB ¢ paaukanaMmu. Penienue
HppalOHAIBbHBIX ypaBHeHUH. HaxoxeHue 3HaueHun
CTENeHE! ¢ pallMOHAIBHBIMU MOKa3aTensiMu. CpaBHEHHE
creneHed. [IpeoOpa3zoBaHus BRIpAKEHUH, COJIEPIKAIINX
cTeneHu. Perenue nokaszarenbHbIX ypaBHEHUH. Pernienne
MPUKJIaAHBIX 3a0a4. Haxoxnenue 3HaueHuH Jorapudma mno
IIPOU3BOJILHOMY OCHOBaHUIO. [lepexos oT oHOrO
OCHOBaHUS K JApyromy. Beruncnenue u cpaBHeHHE
norapupmos. JlorapudpmMupoBanue U MOTCHIIUPOBAHKE
BbIpakeHUH. [[pubnuKeHHbIE BEIYUCICHUS U PELICHUS
MPUKIIAAHBIX 3a1a4. Pemenne morapudpmMudecknx
ypaBHEHHUH.

V,ITP,KP

YpaBHeHus u
HEPaBEHCTBA

KopHu ypaBHeHUH. PaBHOCHIIBHOCTD YpaBHEHHH.
[IpeoOpazoBanue ypaBHeHUH. OCHOBHBIC TPUEMBI PEIICHUS
ypaBHeHHH. PerieHne cucreM ypaBHeHUH. Vcrons3oBaHme
CBOMCTB U I'pauKOB (PYHKIIUH I pEIICHUS YPaBHECHUH U
HEPaBEHCTB.

Y ITP,KP

OCHOBBI
TPUTOHOMETPUHU

PaananHBIH MeTO/1 U3MEPEHUS YIJIOB BpAIllEHHs U CBS3b C
rpaagycHoN Mepor. OCHOBHBIE TPUTOHOMETPUUYECKHE
TOKAECTBA, (OPMYIIBI CIIOKEHUS, YABOCHUS,
npeoOpa3oBaHNe CYMMBI TPUTOHOMETPUUECKUX (DYHKITUH B
IIpOU3BeIeHNE, MpeoOpa3oBaHue NMPO- U3BEIECHUS
TPUTOHOMETpHUUYECKUX GYHKIUH B cymmy. [Ipocrerimme
TPUTOHOMETPHUUYECKHUE ypaBHEHUS U HepaBeHCTBA. OOpaTHbIe
TPUTOHOMETpHUUYECKHE (PYHKIMH: apPKCUHYC, ApKKOCHUHYC,
ApKTaHTEHC.

V,ITP,KP

DyHKIMH, UX
CBOMCTBA U
rpaduxu

[TpuMmepsl 3aBUCUMOCTEH MEXAy EPEMEHHBIMU B PEAIbHBIX
Ipoleccax U3 CMeXHbIX TUCHUIUIMH. Onpenenenye
¢yukuud. [Toctpoenue n ureHue rpauKkoB QyHKIIUH.
UccnenoBanue ¢pynkuun. CBOHUCTBA JHHEHHOH,
KBaJPaTUYHOH, KyCOUYHO-IMHEWHOU U APOOHO-THHEHHOH
¢byukuu. HenmpepsIBHBIE U TepHOAMYECKUE (DYHKITUH.
CaoricTBa U rpauKy CUHYCa, KOCUHYCA, TAHI'€HCA U
koTaHrerca. O6patHble GyHKIUHU U UX rpadpuku. OOpaTHbIE
TpuroHomerpuueckue Gpynkuuu. [IpeodpazoBanus rpaduka
¢yukuuu. 'apmonndeckue konedanus. [Ipuxnagabie
3anaun. [lokazarenbHble, TorapupmMuiecKue,
TPUTOHOMETPUUYECKHE YPAaBHEHHS U HEPABEHCTBA.

V,ITP,KP

Hauamna
MaTEMATUUECKOTO
agajn3a

YuciioBas MOCIEA0BATENLHOCTE, CIIOCOORI €€ 3aMaHus,
BBIYHCIICHHS YJIEHOB NociieoBaTenbHoCcTH. [Ipenen
MOCJIeIOBATEILHOCTH. beckoHeuHo yObIBatomas

V,ITP,KP
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reomeTpuueckas nporpeccusi. [I[pousBoanas: MexaHHUECKUI
Y TEOMETPUUYECKUH CMBICTT TIPOU3BOTHON. Y paBHEHHUE
KacaTeIbHOH B 00mem Buze. [Ipasuna u hopmyisl
nuddepeHpoBanms, TaOIUIA TTPOU3BOIHBIX
aneMeHTapHbIX pyHkuud. MccnenoBanne GyHKINU C
MOMOIIBIO TPOM3BOTHON. Haxoxienne HaubopIiero,
HAUMEHBIIIETO 3HAUCHUS U SKCTPEMANIbHBIX 3HAUCHUN
¢ynkuuu. MaTerpan u nepsoodpasnas. Teopema
Herorona—IJlerionuma. [IpumMeHenne naTerpaia K
BBIYMCIICHUIO (PU3NYCCKUX BEITMYMH U TUIOMIAJICH.

Kombunaropuka,
CTaTUCTUKA U
TEeOpUst
BEPOATHOCTEM

Hcropus pa3BUTH KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH
U CTaTUCTUKU U UX POJIb B PA3IMUYHBIX cepax YeT0BEeUECKOU
*)usHenesTenpHocTh. [IpaBuia komOuHaTopuku. Pemenue
KOMOMHATOPHBIX 3a1a4. Pa3Menienus, couetanus u
nepectaHoBkd. buaom Herorona u Tpeyronsuuk [lackas.
[Tpuxnanueie 3anaun. Kiaccuueckoe onpeneneHue
BEPOSATHOCTH, CBOMCTBA BEPOSITHOCTEH, TEOPEMA O CyMMeE
BepOsATHOCTEH. Briuncnenue BepositHocTed. [Ipuknannsle
3anaud. [IpencraBnenue yncioBelx AaHHbIX. [IpuknanHele
3a/1a4u.

V,ITP,KP

I'eomeTpus

[Ipu3Haky B3aUMHOTO PACIIOIOKEHUS NPSIMBIX. YTOJI MEXKIY
npsiMbIMU. B3anMHOE pacnosioskeHue NpsiMbIX U IUIOCKOCTEH.
[lepneHauKyIsp U HAKJIOHHAA K TUIOCKOCTU. YTOJ MEXIY
IPSIMOU U TUIOCKOCTHIO. TeopeMbl 0 B3aUMHOM
pacmoIoKeHUH MPSMOK U IockocTu. Teopema o Tpex
neprnenaukyspax. [Ipusnaku u cBoricTBa napajuieabHbIX U
NEePIEeHIUKYISIPHBIX TUIOCKOCTEH. PaccTosHNME OT TOUKH 110
IUIOCKOCTH, OT MPSIMOU J10 MJIOCKOCTH, PACCTOSHUE MEX Y
IJIOCKOCTSIMHU, MEXKIY CKPEIIMBAIOIUMUCS PSIMBIMH,
MEXy IPOU3BOJILHBIMU (PUTypaMH B IPOCTPAHCTBE.
[TapannenpHOE MPOEKTUPOBAHHUE U €r0 CBOKCTBA. 1eopema o
NI0WaA0U OPMOSOHATLHOU NPOEKYUU MHO20Y20IbHUKA.
B3anmMHoe pacnosnioxeHue NpoCTpaHCTBEHHBIX (QUTYD.
Paznuynble BUAbl MHOTOTpaHHUKOB. VX M300paskeHusl.
Ceuenus, pa3BepTKH MHOIO- I'paHHUKOB. [Tnomane
MOBEPXHOCTU. Bubl CUMMETpUH B IPOCTPAHCTBE.
CuMMeTpHs Tell BpallleHUsI 1 MHOTOTPaHHUKOB.
Brruucnenue miomiaaer u oobemoB. Bektopsl. [ercTBus ¢
BEKTOpaMH. JlekapToBa crcTeMa KOOpAMHAT B IPOCTPAHCTBE.
YpaBHeHHE OKPYKHOCTH, CHephbl, IITOCKOCTH. PaccTostHue
MEXly TOUKaMu. /[ercTBus ¢ BEKTOpaMu, 3aJaHHBIMU
koopauHatamu. CKallIpHOE TPOU3BEIEHNE BEKTOPOB.
BexTopHOe ypaBHEHUE NPSIMOH U INIOCKOCTH.
Hcnonp30BaHre BEKTOPOB IIPU JOKA3aTENbCTBE TEOPEM
CTEPEOMETPHUHU.

V,ITP,KP

Ipumeuanue: I1P- npakmuueckas paboma,, Y — ycmuwiii onpoc, KP — konmponvras paboma

2.4.4. Copep:kaHue caMOCTOSATEIbHON padoThI
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CamocrositensHas padota cryaeHToB (CPC) — 310 akTuBHBIE (hOPMBI WHIWBHUIYATHHOU U
KOJUICKTUBHOW J€SATEIHbHOCTH, HANpPABJICHHBIE HAa 3aKpEIUICHHE, PACIIUPEHUE U CHUCTEMAaTU3AIUI0
MPONJEHHOI0 MaTepuaa 1o TeMaM y4eOHOU JUCIUILINHBL.

CaMocrosiTenbHasi paboTa SBISIETCS OJHUM M3 BUJOB YUEOHBIX 3aHSATHH CTYJIECHTOB, LIETSIMU
KOTOPOM SABIISIOTCSA:

— CUCTEMaTHU3alMs U 3aKpeIJICHUE MOJYYCHHBIX TEOPETUUYECKUX 3HAHUU U MPAKTUUYECKHUX
YMEHHH CTY/IEHTOB;

— yrIIyOJIeHUE ¥ paclIupeHUE TEOPETUICCKUX 3HAHMUIA;

dbopMUpOBaHHE YMEHUN HCHOJB30BaTh pa3inyHble HHGOPMAIMOHHBIE HWCTOYHHKU
(HOpMaTUBHYO, MPABOBYIO, CIIPABOYHYIO JIOKYMEHTAILIMIO U CIEIUATBHYIO JINTEPATYPY);

— pa3BUTHE I[103HABATEIbHBIX CIIOCOOHOCTEH M AaKTUBHOCTU CTYJEHTOB, TBOPUYECKOM

WHULIUATUBBI, CAMOCTOATEIbHOCTH, OTBETCTBEHHOCTH M OPTaHU30BAHHOCTH;
dbopMUpOBaHHE CAMOCTOSITEIBHOCTH MBILIUICHUS, CIHOCOOHOCTEl K CaMOpa3BUTHUIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAaMOPEATIU3aLINN;

— pa3BUTHE UCCIIEIOBATEILCKUX YMEHUH.

B xadectBe ¢opm M MeTo/10B KOHTpOJs BHeayauTtopHoit CPC MOryT OBITh UCTIOIB30BaHBI
CEMHUHAPCKHE 3aHATHUS, 3a4EThl, TECTUPOBAHUE, KOHTPOJIbHBIE padOThI, MATEMATHUECKUE TUKTAHTHI
u Jp.

Kputepusimu orieHku pe3yinbTatoB BHeaynuTopHoit CPC aBnstorcs:

— YPOBEHb OCBOCHHUS yU€OHOI0 MaTepHara;

— YMEHHUE UCTOIb30BaTh TEOPETUYECKUE 3HAHUS IPU BBIMOJHEHUH MTPAKTUUYECKHUX 33124,

— 000CHOBAaHHOCTh M YE€TKOCTh M3JI0KEHHUS OTBETA;

— o(hopmiieHue Marepuaa B COOTBETCTBUH C TPEOOBAHUSMHU.

Kontposnb pesynpraToB BHeayauTopHON CPC MOXET OCyIIecTBIATHCS B IIpe/iesiax BPEMEHH,
OTBEJICHHOT0 Ha o0s3aTenbHble yueOHbIE 3aHATUSA U BHeayAuTopHyto CPC, MOXeT MpoXoIuTh B
MMCbMEHHOW, YCTHOM WJIM CMEIIaHHOW (opme, C TPEeACTaBICHUEM TMPOIAYKTAa TBOPUECKOM
JESITEIIbHOCTH CTY/ICHTA.

Buasr CPC:

— MO OBJIAJEHMI0 3HAHMSAMM: AHAJIM3 TEKCTa y4eOHMKA, OTOJHUTEIHLHON JTUTEPaTypHl,
COCTaBJICHHUE MJIaHa;

— M0 3aKpeNnJieH!I0 U CUCTeMAaTH3alMU 3HAHMii: paboTa ¢ KOHCIIEKTOM JIEKIIUH, paboTa ¢
y4eOHUKOM, TOTIOJTHUTEIHHON TUTepaTypOid, MOATOTOBKA JOKIIAIOB;

— mno (opMHpPOBAHMI0O YMeHHMHl W HABBIKOB: pEIICHUE MPOOJEMHBIX BOIPOCOB TMpHU
MOATOTOBKE K 3K3aMEHY.

IIpumepHas TemaTnka pedeparTos:

HenpepriBHble 1po0u.

[IpuMeHeHHe CII0KHBIX MPOLIEHTOB B S)KOHOMUYECKHX pacyeTax.
[TapannenpHOE POEKTUPOBAHUE.

Cpennue 3HaYeHUS U UX IPUMEHEHHUE B CTAaTHCTHUKE.
BekropHoe 3a1anne NpsMbIX U INTIOCKOCTEN B TPOCTPAHCTBE.
CrnoxeHne rapMOHMYECKUX KOJIeOaHUH.

I'paduueckoe penieHne ypaBHEHUN 1 HEPABEHCTB.
[IpaBusIbHBIE U TOTYNIPABUIBHBIE MHOTOTPAHHUKHY.
Konnueckue cedeHuns 1 WX MPUMEHEHHE B TEXHUKE.

10 [Tonsatue nuddepenmana u ero NPUIOKEHHs.

11. CxeMbl IOBTOPHBIX UCHIBITaHUHN bepHyn.

12. UccnenoBanue ypaBHEHUH U HEPABEHCTB C MaPaMETPOM.

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

Ha camocrostensHyto paboTy o0ydaronmxcs OTBOUTCS 64 daca yueOHOrO BpEMCHH.

HaumenoBanue
pasnena, TeMbl, BUIa
CPC

IlepeyeHp yueOHO-METOIUYECKOTO OOECHEeYEHUs] AUCHUIUIMHBI 10
BBITTOJIHEHUIO CAMOCTOSITEIBHON paboThI

2

3

BBenenmue.

1.boromoinioB, H. B. Maremaruka : y4eOHHMK I CpPEIHETO
npodeccuonansHoro obpazosanmst / H. B. boromonos, II. H.
Camoiinenko. — 5-e wu3m.,, mepepab. w gon. — MockBa
WznarensctBo FOpaiit, 2020. — 401 ¢. — :(IlpodeccronanpHoe
obpazoBanne). — ISBN 978-5-534-07878-7. — Pexum mocryna :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk lBanoBnuy. Maremaruka: anredpa u
Hayajla MaTeMaTHYeCKOro aHanusa, reomerpus [Tekcrt] : yueOHuK s
WCIOJIb30BaHUs B Y4eOHOM Ipoliecce 00pa3oBaTeIbHBIX YUPEKIECHUN
CIIO Ha 6a3e OCHOBHOro oOmwiero oOpa3oBaHMsI C IOJIYYEHHEM
cpennero obmero oopazoBanus / M. . bammakos. - 4-¢ usn., crep. -
Mocksa : Axagemwus, 2017. - 253 c. : un. - (IIpodeccronanpHOe

obpazoBanue. O01eoOpa3oBaTenbHbie AUCIHUIUIHHBI). - ISBN 978-5-
44

Aunredpa

1.boromonos, H. B. MaremaTtnka : y4eOHHUK HJsl CPEIHETO
npodeccnonanmsHoro obpazosanmsi / H. B. Bboromonos, II. H.
Camoitnenko. — 5-e wu3a., mepepadb. u gom. — MockBa
WznarensctBo FOpaiit, 2020. — 401 ¢. — :(IlpodeccuonanpHoe
obpaszoBanue). — ISBN 978-5-534-07878-7. — Pexum npocryna :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HMBanoBuu. MaremaTuka: anrebpa u
Hayajla MaTeMaTHYeCcKoro aHanusa, reomerpus [Tekcrt] : yaueOHuK s
UCIOJIb30BaHUS B yUeOHOM Ipoliecce 00pa3oBaTeNbHbBIX YUPESKICHUN
CIIO Ha 6a3e OCHOBHOro oOmHIEro oOpa3oBaHMs C MOJTYYEHHEM
cpenHero obmero obpazosanusi / M. U. bammakos. - 4-e u3n., crep. -
Mocksa : Axanemus, 2017. - 253 c. : un. - (Ilpodeccuonansuoe

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

YpaBuenus U
HEPaBEHCTBA

1.boromonos, H. B. MaremaTtnka : y4eOHHUK 7Sl CpEIHETO
npodeccuoHanbHoro obpaszoBanust / H. B. boromonos, II. W.
Camoiinenko. — 5-e wu3n., mnepepad. u jom. — Mocksa
MzparensctBo [Opaiit, 2020. — 401 c. — :(Ilpodeccrnonanbroe
obpazoBanmne). — ISBN 978-5-534-07878-7. — Pexum nocrymna :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HMBanoBuu. MaremaTuka: anrebpa u
Hayajla MaTeMaTHYeCKOro aHanusa, reomerpus [Tekct] : yueOHUK ams
WCIOJIb30BaHUs B Y4eOHOM Ipoliecce 00pa3oBaTeNbHBIX YUPEKICHUN
CIIO na 06a3ze OCHOBHOTO OOIIEro 0Opa3oBaHUsI C MOJYyYECHUEM
cpenHero obmero obpazosanusi / M. U. bammakos. - 4-e u3n., crep. -
Mocksa : Axamemus, 2017. - 253 c. : un. - (Ilpodeccuonanbuoe

obpaszoBanne. OOmeoOpa3oBarenbHble TUCHUIUTHHEI). - ISBN 978-5-
44

OcHoOBBI

1.boromonos, H. B. Marematuka : y4eOHMK JJIsl CpPEJIHETO
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https://urait.ru/book/matematika-449006
https://urait.ru/book/matematika-449006
https://urait.ru/book/matematika-449006

TPUTOHOMETPHH

npodeccuonansHoro obpazosanmst / H. B. boromonos, II. H.
CaMOJIEHKO. 5-¢ w3m.,, mepepab. W oM. MocksBa
WznarensctBo FOpaiit, 2020. — 401 ¢. — :(IlpodeccronanpHoe
obpazoBanme). — ISBN 978-5-534-07878-7. — Pexum mocryna :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk lBanoBu4y. Maremaruka: anredpa u
Hayaja MaTeMaTU4YeCcKOro aHanmu3a, reomerpus [Tekcr] : yueOHuK 1uis
WCIOJIb30BaHUs B Y4eOHOM Ipoliecce 00pa3oBaTeIbHBIX YUPEKICHUN
CIIO na 6a3e OCHOBHOTO O00IIEro oOpa3oBaHHs C MOJYyYCHHEM
cpennero obmero oopazosanus / M. . bammakos. - 4-e usn., crep. -
MockBa : Axagemwus, 2017. - 253 c. : un. - (IIpodeccuonanpHoe
obpazoBanue. O0meoOpa3zoBaTenbHble AUCHUIUIHHBI). - ISBN 978-5-
44

DYyHKIUH,
cBoOMcTBA
rpadpuxn

HX

U

1.boromono, H. B. Marematuka : y4yeOHUK JJIsi CPEIHETO
npodeccnonansHoro obpazosanmsi / H. B. Bboromonos, II. H.
CamoiineHko. 5-¢ wu3n., mnepepad. u MO MockBa
WznarensctBo FOpaiit, 2020. — 401 ¢. — :(IlpodeccronanpHoe
obOpazoBanne). — ISBN 978-5-534-07878-7. — Pexum nocrymna :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk lBanoBnuy. Maremaruka: anredpa u
Hayajla MaTeMaTHYeCKOro aHanusa, reomerpus [TekcT] : yueOHuK aiis
WCIOJIb30BaHUs B Y4eOHOM Ipoliecce 00pa3oBaTeIbHBIX YUPEKICHUN
CIIO Ha 6a3e OCHOBHOro oOuwiero oOpa3oBaHMsI C IOJIYYEHHEM
cpennero obmero oopazoBanus / M. . bammakos. - 4-¢ usn., crep. -
Mocksa : Axagemwus, 2017. - 253 c. : un. - (IIpodeccronanpHOe
obpazoBanue. O01e0Opa3oBaTenbHbie AUCIUIUIHHBI). - ISBN 978-5-
44

Hauganaa
MATEMATHYECKOI0
aHaAJIN3a

1.boromonos, H. B. Marematuka : y4eOHUK A CpeHETO
npodeccuoHanbHoro obpazoBanust / H. B. boromonos, II. U.
CaMoineHKo. 5-¢ wu3a., mepepab. W JIOM. Mocksa
MzparensctBo [Opaiit, 2020. — 401 c¢. — :(Ilpodeccronanbuoe
obpaszoBanue). — ISBN 978-5-534-07878-7. — Pexum npocryna :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HBanoBuu. Matematuka: anrebpa u
Hayajla MaTeMaTHYeCcKoro aHanusa, reomerpus [Tekcrt] : yaueOHuK s
UCIOJIb30BAaHUSA B yUeOHOM Ipoliecce 00pa3oBaTeIbHbIX YUPEKICHUN
CIIO Ha 6a3e OCHOBHOro oOmHIero oOpa3oBaHMsS C MOJIYYEHHEM
cpenHero obmero oobpazosanus / M. U. bammakos. - 4-e u3n., crep. -
Mocksa : Axanmemus, 2017. - 253 c. : un. - (Ilpodeccuonansuoe
obpazoBanue. OOieoOpasoBarenbHble QUCHUIUIUHEI). - ISBN 978-5-
44

KomOunaropuka,
CTATHUCTHKA
Teopus
BEpPOsATHOCTEM

H

1.boromonos, H. B. Martemaruka : yuyeOHHMK ISl CpPEIHEro
npodeccuoHanpHoro obpaszoanms / H. B. boromonos, II. H.
CaMoiineHKo. 5-¢ wu3a., mepepab. W JIOM. Mocksa
M3parensctBo [Opaiit, 2020. — 401 c. — :(Ilpodeccrnonanbroe
obpaszoBanue). — ISBN 978-5-534-07878-7. — Pexum npocryna :
https://urait.ru/book/matematika-449006

I'eomerpus

1.boromonos, H. B. Marematuka : y4eOHUK ANl CpPEIHEro
npodeccuoHanpbHOro obpaszoBanust / H. B. boromonos, II. U.
CaMoiineHkKo. 5-¢ wu3a., mepepab. W JIOM. Mocksa
M3parensctBo [Opaiit, 2020. — 401 c. — :(Ilpodeccunonanbroe
obpaszoBanmne). — ISBN 978-5-534-07878-7. — Pexum joctyna :
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https://urait.ru/book/matematika-449006
https://urait.ru/book/matematika-449006
https://urait.ru/book/matematika-449006

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

2. bammakoB, Mapk lBanoBuu. Maremaruka: anredOpa u
Hayaja MaTeMaTU4YeCKOro aHanu3a, reomerpus [Tekcr] : yueOHuUK 1uis
WCIOJIb30BaHUs B Y4eOHOM Ipoliecce 00pa3oBaTeIbHBIX YUPEKICHUN
CIIO na 6a3e OCHOBHOTO O0OmIEr0o 00pa3oBaHHMA C MOJYYCHHUEM
cpennero obmero oopazosanus / M. . bammakos. - 4-e usn., crep. -
MockBa : Axagemwus, 2017. - 253 c. : un. - (IIpodeccuonanpHoe
obpazoBanue. O01eoOpa3zoBaTenbHble AUCIHUIUIHHBI). - ISBN 978-5-
44
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3. OBPA3OBATEJIBHBIE TEXHOJIOT'MH

OcoOeHHOCTh (efepanbHbIX TOCYIaPCTBEHHBIX 00pa30BaTeIbHBIX CTAaHAAPTOB 00Opa30BaHUS
— 3TO MX JEATEJIbHOCTHBIM XapakTep, KOTOPbIA CTAaBUT IJIABHOW 3aJayell pa3BUTHE JIMYHOCTH
o0yyJaromierocs.

[TocraBneHHas 3ajada MO3BOJISCT MPEBPATUTh TPAAUIIMOHHOE OOydeHWE, HAMPaBICHHOE HA
HAKOIUICHUE 3HAaHUM, YMEHHWH, HAaBBIKOB, B IPOLECC Pa3BUTUS JUYHOCTH CTYJEHTa, & MMEHHO
BHEJIPEHUE COBPEMEHHBIX 00pa30BaTEIIbHBIX TEXHOJIOTHM. YXO/I OT TPAJUIIMOHHOTO 3aHATUS Yepes3
UCIIOJIb30BaHUE B Ipoliecce OOyueHHUs HOBBIX TEXHOJOTHI IMO3BOJSIET yCTPaHUTh OAHOOOpasue
00pa3oBaTeNbHOI Cpeibl U MOHOTOHHOCTh Y4EOHOTO MpoIiecca, CO3AacT yCIOBUS JJIsi CMEHBI BHJIOB
NESTENIbHOCTH ~ OOYy4arouIuxcs, I[O3BOJIUT  peaiu30BaTh IMPHUHIMIIBI  310pOBbECOEpPEKEHHUS.
PexoMeHyeTcs: OCyIIeCTBIIATh BEIOOP TEXHOJOTUU B 3aBUCUMOCTH OT MPEAMETHOTO COJIEPKaHUS,
Henel 3aHsATHs, YPOBHS IOATOTOBICHHOCTH OOYYaIOLIUXCS, BO3MOXXHOCTH YJIOBJIETBOPEHMS HMX
00pa3oBaTesIbHBIX 3aIPOCOB U UX BO3PACTHOM KaTErOpHUHU.

B ycnoBusx peamuzanuu tpeboBanuii PI'OC Hambosiee aKTyalbHBIMH TIPH HU3YYCHUH
MaTEMaTHUKHU CTAHOBSITCS CIEAYIONINE 00pa30BaTeIbHbIC TEXHOJIOTHH:

1) AMYHOCTHO-AEATEIbHAS TEXHOJIOTHS;

2) urpoBasi TEXHOJIOTUS;

3) pa3BuBaroias TEXHOJIOTHUS;

4) 310poBbecOeperaroIas TEXHOJOTHS;

5) nHPOKOMMYHUKALIMOHHAS] TEXHOJIOTHUSI.

3.1.006pa3oBaTe/ibHbIE TEXHOJIOTHH NMPU NPOBeIeHUH JIeKIUI

No Tema Buabl npumeHsemMbIx Koa-Bo
00pa3oBaTeNbHBIX TEXHOJIOTUI yac

1 2 3
1. Bgenenue JInaaoCTHO-IesITeNbHAS
TEXHOJIOT U,
pa3BHUBAIOIIAS TEXHOJIOTHUS
2. Tema 1.1. PazBuTHe NOHATHS O UHCIIE JInuaOoCTHO- eI TENbHAS 2
TEXHOJIOT U,
pa3BHUBAIOIIAS TEXHOJIOTHUS
3. Tema 1.2. KopHu, cTenenu u gorapudmol JINYHOCTHO- e TebHAs 6
TEXHOJIOTHSI,
pa3BUBAIOILAS TEXHOJIOTUS
4. Tema 2.1. YpaBHEHUS U CUCTEMbI ypaBHEHHM JInynOCTHO-EATEIBHAS 2
TEXHOJIOT U,
pa3BHUBAIOIIAS TEXHOJIOTHUS
5. Tema 2.2. HepaBeHcTBa JIN9YHOCTHO-eATeIbHAS 2
TEXHOJIOTHSI,
pa3BHUBAIOILAS TEXHOJIOTUS
6. Tema 3.1. OcHOBHEIE TTOHATHS JInaaoCTHO- eI TENbHAS 2
TEXHOJIOT U,
pa3BHUBAIOIIAS TEXHOJIOTHUS
7. Tewma 3.2 OCHOBHBIE TPUTOHOMETPUUYECKUE JINYHOCTHO- e TeIbHAS 2
TOXJECTBA TEXHOJIOTHSI,
pa3BHUBAIOILAS TEXHOJIOTUS

N[>
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Tewma 3.3 IIpeoOpazoBanus MPOCTEHIIINX
TPUTOHOMETPHUYECKUX BBIPAKECHHI

JInyHOCTHO-EATENbHAS
TEXHOJIOTHSI,
pa3BHUBAIOILAS TEXHOJIOTHUS

Tema 3.4. TpuronoMeTpuueCKrU€ ypaBHEHUSA U
HEPABEHCTBA

JIn4HOCTHO-IesITeIbHAS
TEXHOJIOTHSI,
pa3BUBArONIAasl TEXHOJIOTHS

10.

Tema 4.1 @yukuun. CBolicTBa QyHKITUH.
OO6parnbie GyHKITMH

JIny"HOCTHO-AEesATENbHAS
TEXHOJIOTHSI,
pa3BHUBAIOILAS TEXHOJIOTUS

11.

Tema 4.2. CteneHnsle, NoKa3aTelIbHbIC,
norapuMUYECKHUE U TPUTOHOMETPUICCKUE
bynkuun. OOpaTHBIC TPUTOHOMETPHIECCKUE

byHKIIUU

JIn4HOCTHO- e TeIbHAS
TEXHOJIOTHSI,
pa3BuBaromias TEXHOJIOTHS

12.

Tema 5.1. IlocaeqoBaTeaIbHOCTH.

JIny"HoCTHO-IEesATEeENbHAS
TEXHOJIOTHS;
pa3BHUBAIOIIAS TEXHOJIOTHUS

13.

Tema 5.2. IIpousBoHas

JIMYHOCTHO-AEATEIbHAS
TEXHOJIOTHSI,
pa3BUBAIONIAS] TEXHOJIOTHSI

14.

Tewma 5.3. IlepBooOpa3Hast U HHTETpAI

JIny"HOCTHO-IesITENbHAS
TEXHOJIOTHSI;
pa3BHUBAIOIIAS TEXHOJIOTHUS

15.

Tema 6.1 DneMeHTBI KOMOWHATOPHUKH

JIny"HOCTHO-esATENbHAS
TEXHOJIOTHSI;
pa3BHUBAIOIIAS TEXHOJIOTHUS

16.

Tema 6.2. DneMeHTbI TEOPUHU BEPOSITHOCTEM

JIMYHOCTHO-AEATEIbHAS
TEXHOJIOTHSI,
pa3BUBAIOILAS TEXHOJIOTUS

17.

Tema 6.3. Di1eMeHTH MaTEMATHUYECKOM
CTATUCTUKHU

JIny"HOCTHO-AEesATENbHAS
TEXHOJIOT U,
pa3BHUBAIOIIAS TEXHOJIOTHUS

18.

Tema 7.1 KoopauHatsl 1 BEKTOPEI

WNHpoKOMMYHUKAITMOHHAST
TEXHOJIOT U,
3I0poBbecOeperaroas
TEXHOJIOTUA

19.

Tewma 7.2. IIpsiMble U IJIOCKOCTH B TPOCTPAHCTBE

WNHpOoKOMMYHUKAITMOHHASI
TEXHOJIOT U,
3I0poBbecOeperaroas
TEXHOJIOTUA

20.

Tema 7.3. MHOrOrpaHHUKH

HNHpOoKOMMYHUKAITHOHHASI
TEXHOJIOT U,
3I0pOBbecOeperaroIas
TEXHOJIOTUA

21.

Tema 7.4. Tena 1 NOBEPXHOCTH BpaLCHUS

WNHpOoKOMMYHUKAITMOHHASI
TEXHOJIOT U,
3I0pOBbecOeperaroIas
TEXHOJIOTUA
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22. Tema 7.5. I3Mepenust B reoMeTpuu HNHpoKOMMYHUKAITMOHHAS 2
TEXHOJIOTHSI,
310poBBbecOeperaronas
TEXHOJIOTHS
3.2. O0pa3oBaTebHbIe TeXHOJIOTHH NIPH NPOBEACHUHU NPAKTHYECKUX 3aHATHI
Ne Tema 3anaTus Bubl npumeHsemMbIx Kon.
00pa3oBaTeNbHBIX TEXHOJIIOTHH | Yac
1. Beenenue JInyHOCTHO-IEATENbHA
TEXHOJIOTHS;
pa3BUBAIOIIAS TEXHOJIOTUS
2. Tema 1.1. Pa3BuTHe moHATHSA O YUCIIE JIM4HOCTHO-IesITeNIbHAS 2
TEXHOJIOTHSI,
Pa3BUBAIOIIAS] TEXHOJIOTUS
3. Tewma 1.2. Kopau, crernenn u jorapudmpl JIM4HOCTHO-IesATeIbHAS 12
TEXHOJIOTHS;
pa3BUBAIOIIAs] TEXHOJIOTUS
4. Tema 2.1. YpaBHEHUS U CUCTEMBI YpaBHEHUI JInynoCTHO-AEATEIBHAS 6
TEXHOJIOTHS,
Pa3BUBAIOIIAS TEXHOJIOTUS
5. Tema 2.2. HepaBeHncTBa JInu"HOCTHO-AesITeNbHAs 6
TEXHOJIOTHS;
pa3BUBAIOIIAs] TEXHOJIOTUS
6. Tema 3.1. OCHOBHBIC TTOHSTHS JIn4HOCTHO-/1esITeNIbHAS 2
TEXHOJIOTHS;
Pa3BUBAIOIIAS] TEXHOJIOTHUS
7. Tewma 3.2 OCHOBHBIE TPUTOHOMETPUUYECKHE JInuHOCTHO-IEATEIbHAS 4
TOXISCTBA TEXHOJIOTHS;
pa3BUBAIOIAs TEXHOJIOTUS
8. Tema 3.3 [IpeoOpa3oBanus NpocTEHIINX JInuHOCTHO-ACSATETBHAS 2
TPUTOHOMETPUYECKUX BBIPAKEHUIN TEXHOJIOTHS;
Pa3BUBAIOIIAS] TEXHOJIOTHUS
9. Tewma 3.4. TpuroHomeTpuyeckre ypaBHEHUS U JInuHOCTHO-IEATEIbHAS 2
HEpPaBEHCTBA TEXHOJIOTHS;
Pa3BUBAIOIIAS TEXHOJIOTUS
10. Tema 4.1 ®ynkiuu. CBoiicTBa GyHKIINMN. JIn4HOCTHO-IesITeIbHAS 6
OO6patHbie GyHKIUN TEXHOJIOTHS;
Pa3BUBAOIIAS TEXHOJIOTHUS
11. Tema 4.2. CteneHHble, MOKa3aTeIbHbIC, JIndHOCTHO-IEATENbHAS 4

Jorapu(pMUUEcKie U TPUTOHOMETPUUYECKUE
¢ynkuuu. OGpaTHbIe TPUTOHOMETPHUYECKUE
byHKIIN

TEXHOJIOTHSI,
pa3BHUBAKOIIAS TEXHOJIOTUS

38




12.

Tema 5.1. IlocnenoBaTeILHOCTH.

JInyHOCTHO-IEATENbLHAS
TEXHOJIOT U,
Pa3BUBAIOIIAS TEXHOJIOTHS

13.

Tema 5.2. IlpousBoanas

JIny"HoCTHO-AEATENbHAS
TEXHOJIOTHSI,
pa3BHUBAIOILAS TEXHOJIOTUS

14.

Tewma 5.3. IlepBooOpa3Has u UHTErpa

JIn4HOCTHO- eI TeIbHAS
TEXHOJIOTHSI,
pa3BHUBAKOILAS TEXHOJIOTUS

15.

Tema 6.1 DneMeHTbI KOMOMHATOPUKH

JIn4HOCTHO- eI TeIbHAS
TEXHOJIOTHSI,
pa3BuBaromas TEXHOJIOTHS

16.

Tema 6.2. DneMeHTbI TEOPUH BEPOSITHOCTEN

JIny"HoCTHO-AEATENbHAS
TEXHOJIOTHSI;
pa3BHUBAIOIAS TEXHOJIOTUS

17.

Tema 6.3. DneMeHTbl MAaTEMATUYECKOMN
CTAaTUCTUKH

JIMYHOCTHO-AEATEIbHAS
TEXHOJIOTHSI,
Pa3BUBAIOIIAS TEXHOJIOTHSI

18.

Tema 7.1 KoopauHatsl 1 BEKTOPBI

JIny"HoCTHO-EesITENbHAS
TEXHOJIOTHSI;
pa3BHUBAIOIIAS TEXHOJIOTHUS

19.

Tema 7.2. IIpsiMble U TIJIOCKOCTH B IPOCTPAHCTBE

JIMYHOCTHO-AEATEIbHAS
TEXHOJIOTHSI,
Pa3BUBAIOIIAS TEXHOJIOTHS

20.

Tema 7.3. MHOrOrpaHHUKHU

JIny"HOCTHO-AesATeENbHAS
TEXHOJIOT U,
pa3BHUBAIOIIAS TEXHOJIOTUS

21.

Tema 7.4. Tena 1 NOBEPXHOCTH BpAICHUS

JIMYHOCTHO-AEATEIbHAs
TEXHOJIOTHSI,
Pa3BUBAIOLLIAS TEXHOJIOTUS

22.

Tewma 7.5. I3MepeHus B reoMeTpuu

JIny"HOCTHO-EesATEeENbHAS
TEXHOJIOT U,
pa3BHUBAIOIIAS TEXHOJIOTUS
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4. YCJI0OBUSA PEAJTIM3ALIUU ITPOTI'PAMMBI JUCHHUTIJTIMHBI

4.1. MaTepuajibHO-TeXHMYeCKas1 0a3a, He0OX0AMMAas JIfl OCYILEeCTBJIeHUsI 00Pa30BaTEJIbHOI0
npouecca no JMCUMIVINHE

Peanmzanust y4eOHOW JMCHMIUIMHBI OCYIIECTBISICTCS B KaOWHETe MareMaTHKd, YII.
Humutpora, 200, aya. 501.
O6opynoBanue yueOHOT0 KabUHeTa!

- cHenuaIu3upoBaHHAs MeOeNb U CHCTEMBI XpaHEHU (JJOCKa KacCHAasl, CTOM M CTYJl YUUTEIS,
CTOJIBI U CTYJIbSl YYCHUYECKHE, IKA(BI TSI XpPAHSHUS YIeOHBIX TTOCOOUI, CHCTEMBI
XpaHEeHHs TaOJIUII U TIJIAKaTOB);

- TeXHWYECKHE cpencTBa oOydeHus (pabouee MECTO YUUTEINS: KOMITBIOTED YUUTEII,
BUICONPOCKTOP, IKpaH, TuieH3noHHoe [10);

- JIEMOHCTPAIIMOHHBIE Y4eOHO-HATISITHBIC TOCOOUS (KOMILIEKTHI CTEH 0B, KOMIUICKTHI
TaOJIUII, TOPTPETHI BHIIAFOIINXCS MATEMATHKOB, KOMILIEKT HHCTPYMEHTOB KJIACCHBIX C
MarHUTHBIMH JICPIKATEIISIMH ),

- JJIEKTPOHHBIE cpeicTBa 00yueHUs (KOMIUIEKT BHICO(PHIbMOB).

4.2 llepeyeHb HE0OXOAUMOT0 MPOTPAMMHOI0 O0ecredeHust

. Oneparmonnas cucrema Microsoft Windows 10
. ITaker mporpamm Microsoft Office Professional Plus
. 7-zip GNULesser General Public License (cBo6oaHOe mporpaMMHO€e 0OecIicueH e, He OrPaHHYEHO,

OGeccpodHo)

. Uurepuer Opaysep Google Chrome (OecrmatHoe mporpammHOe obOecreueHue, He OTpaHu4CHO,
OGeccpovHo)

. K-Lite Codec Pack — yHmuBepcaibHBIi HA0Op KOAEKOB (KOAMPOBIIMKOB-ICKOAMPOBIINKOB) U

YTWIAT JUIsi TPOCMOTpa W 00paboTkM aynuo- W BuacodaiioB (OecryiaTHOE MPOrpaMMHOE
o0ecrnieyeHre, He OrpaHUYEHO, OECCPOUHO)

. WinDjView — mporpamma mius mpocmotpa ¢aitnoB B ¢opmare DIV u DjVu (cBobomHOE

mporpaMMHOe o0ecredeHre, He OrpaHuYeHo, OECCPOUHO)

. Foxit Reader — mpukinamHoe mporpaMMHOE OOECIeYeHUe Ui MPOCMOTPA AJIEKTPOHHBIX

nokymeHToB B craHaapre PDF (GecrnaTtHoe mnporpammHoe oOecriedeHue, HE OrpaHUYeHOo,
OeccpouHo)
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5. MIEPEYEHb OCHOBHOM H JIONMOJIHUTEJIbHON YYEBHOM JIUTEPATYPHI,
HEOBXOJINMOMU J1JIA OCBOEHUA JTUCHUITJINHBI

5.1. OcHoBHas1 TUTEpPATypAa:

l.boromonoB, H. B. Maremarnka : y4eOHMK JUIS  CPEIHETO
npodeccuonansHoro odpazosanus / H. B. boromornos, I1. . Camoitnenko. — 5-¢
u3f., nepepadb. u mon. — MockBa : UspmarensctBo FOpaiit, 2020. — 401 c. —
‘(IlpodeccuonanvHoe obOpazoBanme). — ISBN 978-5-534-07878-7. — Pexum

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

2. bammakoB, Mapk UBanoBuu. MaremaTuka: anrebpa W Hayaia
MaTEeMaTU4YeCKOro aHaiam3a, reoMeTpusi [TekcT] : y4eOHMK mJisi MCIOJIb30BaHUS B
y4deOHOM TMporiecce oopazoBarenbHbIX yupexaeauit CI1O Ha 6a3e 0CHOBHOTO 00IIEro
o0pa3oBaHus ¢ MOJyYeHUEM cpeaHero odiero oopaszosanus / M. 1. bammakos. - 4-¢
u3a., crep. - MockBa : Axkagemus, 2017. - 253 c. : un. - (Ilpodeccuonanproe
obpazopanue. O0meoopa3oBarenbHblie qucuUILUIMHbBL). - ISBN 978-5-44

3. bammakoB, Mapk HWBanoBuu. MaremaTuka: anre6pa u Hayaia
MaTEeMaTUYeCKOro aHaiuza, reoMerpus [Tekcr] : 3a7auHuK : yuyeOHOe mocooue ais
UCIIOJIb30BaHUsI B y4eOHOM Ipoiiecce oOpazoBaTeabHbix yupexkaenuit CI1O Ha 6aze
OCHOBHOTO 00IIIETO 00pa30BaHUs C MOJTYUYECHHEM CpeaHero odiero oopazoanus / M.
N. bammakoB. - 4-¢ usa., crep. - MockBa : Axanemus, 2017. - 414 c. -

(ITpodeccnonanproe obpazoBanue. OOmMIE0Opa3oBaTenbHbIC TUCITUTLIMHBI). - ISBN
978-5-4468-5127-0 68-5988-7

5. 2 JlonmosiHMTE/IbHASA JIUTEPATYpA:

1. baBpun, M. W. Maremaruka : y4yeOHUK M MPAKTUKYM Ui CPEIHETO
npodeccuonansaoro odpaszosanms / . U. baBpuH. — 2-¢ u3n., mepepad. u qom. —
MockBa: WzmatensctBo IOpaiit, 2020. — 616 c¢. — (Ilpodeccronanshoe
oopazoBanue). — ISBN  978-5-534-13068-3. — Pexum pocrtyna
https://urait.ru/book/matematika-449045

2. boromonog, H. B. IIpaktnueckue 3aHsTus 1no Marematuke B 2 4. Yactp 1 :
ydeOHOoe mocolOue misa cpeaHero mnpodeccuoHabHOro obpazoBanus / H. B.
boromonos. — 11-e u3x., nmepepad. u mon. — Mocksa: M3narensctBo FOpaiit, 2020.
— 326 c¢. — (IIpodeccumonanpHoe oOpazoBanme). — ISBN 978-5-534-08799-4. —
Pesxxum moctyma :https://urait.ru/book/prakticheskie-zanyatiya-po-matematike-v-2-ch-
chast-1-449005

3. . boromomnos, H. B. [Ipaktrueckue 3ansTus 1Mo MaTeMaTuke B 2 4. YacTtp 2 :
ydueOHOe  mocoOume Juist  cpemHero  npodeccHoHanbHOro  oOpazoBaHus [/
H. B. boromonos. — 11-e uzn., nepepad. u gon. — Mocka: U3znarensctBo IOpaiiT,
2020. — 251 c. — (Ilpodeccuonansuoe oobpazoanue). — ISBN 978-5-534-08803-8.
— Pexxum nmoctyna : https://urait.ru/book/prakticheskie-zanyatiya-po-matematike-v-
2-ch-chast-2-449004
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5.3. llepuoanyeckue M3IaHMs:

1. ’Kypnan MaremaTtuka B mKose

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

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

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

1.

2.
3.

8.

9.

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

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

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

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

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

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

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

(http://gramota.ru/);

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

JIOKAJIbHOU CETH)
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6. METOAUYECKHUE YKA3ZAHUA JJIA OBYYAIOIIUXCS 11O OCBOEHHUIO
JNCHUIIVIMHBI

JlucummimHa npeaycMaTpyuBaeT JIEKIUOHHBIE U TPAKTUUYECKUE 3aHTHSL.

VYcnemHoe wu3yueHue Kypca TpeOyeT IIOCeIleHHUsl JIeKUUH, AaKTHBHOM paboThl Ha
NPAaKTUYECKUX 3aHATUSAX, BBINOJHEHHE BCEX Y4YEOHBIX 3a/JaHUs IPEToaaBaTesis, 0O3HAKOMIICHUE C
OCHOBHOM M JIONOJTHUTEIBLHON JTUTEPATYPOM.

Bo Bpewmst JleKuMu CTYIEHT J10JKEH BECTH KOHCIIEKT.

PaboTa ¢ KOHCIEKTOM JIEKLIMHA MpearnosaraeT NpocMOTp KOHCHEKTa B TOT )K€ JIeHb IOCie
3aHaTuil. IIpm 3TOM HEOOXOAMMO TIOMETHTbh MAaTepHallbl KOHCIEKTa, KOTOPHIC BBI3BIBAIOT
3aTpyAHEHUs [uid noHuMaHus. [Ipu 3ToM oOydarouuiics AOJDKEH cTapaTbcs HAWTH OTBETHI Ha
3aTpyIHUTENbHBIE BOIIPOCHI, UCIIOJIB3Ysl PEKOMEHIYEMYIO JINTEparypy. Eciau eMy caMoCTOSATENbHO
HE yJaloch pa3o0paThCsi B Marepuaie, HeoOX0AUMO COPMYIHPOBATh BONPOCHl U 0OpaTUTHCA 3a
MOMOIIBIO K IPENOo/IaBaTeN0 Ha KOHCYJIbTAIIMH WIH OJMKalIIel JIeKINH.

OOyuaroniemMycst HEOOXOIUMO PEryJipHO OTBOJUTH BPeMs Ul MOBTOPEHUS MPOUIEHHOrO
MaTepuaia, IpoBepsisi CBOM 3HAHUS, yMEHHS U HaBbIKU 110 KOHTPOJIbHBIM BOIIPOCAM.

IIpakTHyeckue 3aHATHUSI COCTABISAIOT BAXKHYIO 4YacThb MPO(ECCHOHAIbHOW MOATOTOBKU
cTyaeHToB. OCHOBHas 1I€JIb IPOBEACHUS MPAKTUYECKUX 3aHATHH — (OpPMUPOBAHUE y CTYAECHTOB
AQHAJIUTUYECKOT0, TBOPUECKOTO MBILUICHUS ITyTeM IPUOOPETEHUs MPAKTUUECKUX HAaBBIKOB.

Metoauueckue yka3aHHsl K MPAKTUYECKUM 3aHATUSAM [0 TUCLUIUIMHE Hapsaxy ¢ paboueit
nporpaMMoil W rpadukoM ydeOHOro mpoluecca OTHOCATCS K METOAMYECKUM JIOKYMEHTaM,
OTIPENIeNIAIONIUM YPOBEHb OPTaHU3alMU B Ka4yecTBa 00pa3oBaTEILHOIO IpoIIecca.

[Ipy NOArOTOBKE K NPAKTHYECKMM 3aHATHUSIM HEOOXOAMMO IPOCMOTPETh KOHCHEKTHI
JeKUMH M METOJMYECKUE YKa3aHUs, PEKOMEHJOBAaHHYIO JIUTEpAaTypy IO JaHHOH TeMe;
HOJrOTOBUTHCS K OTBETY Ha KOHTPOJIbHbIE BOIIPOCHI.

B xoz€ BbINOTHEHUS HHAUBUAYAIbHOIO 3aaHMs IPAKTUUYECKOIO 3aHATUS CTYIEHT FOTOBUT
oT4eT o pabore. B oTueT 3aHOCATCS pe3ynbTaThl BHIIOIHEHUS KaXKA0ro MyHKTa 3aaHus (rpaduky,
Ta0JINLIBI, pacYeThl, OTBETHI HA BOIPOCHI IYHKTOB 33/1aHUs, pElICeHUE IPUMEPOB U 33a4 U T.I1.). 3a
10 MMH 10 OKOHYaHMs 3aHATUS MpPENoJaBaTelb MpPOBEpsSeT 00bEeM BBHINOJHEHHONM Ha 3aHITUU
paboThl ¥ OTMEUAET Pe3yNbTaT B paboueM KypHale.

OcraBuiriecss HEBBIIIOJHEHHBIMU MYHKTHI 33JJaHUs MPAKTUYECKOTO 3aHATUS CTYAEHT 00s3aH
J10J1e1aTh CaMOCTOSITENNBHO.

Ilocne mpoBepkH OTYeTa MPENOJABATENb MOXKET IMPOBOAWTH YCTHBIM WM MUCHbMEHHBIN
OIIPOC CTYACHTOB Il KOHTPOJISl YCBOEHUSI UMU OCHOBHBIX TEOPETHUECKHUX U MPAKTUYECKUX 3HAHUM
10 TeMe 3aHATHUS (CTYAEHTHI JIOJDKHBI 3HATh CMBICIH TOJIyY€HHBIX UMM PE3yJIbTaTOB M OTBETHI Ha
KOHTpOJIbHBIE Bompochl). I1o pe3ynbraraM HpoBEpKH OTYETa U ONPOCA BHICTABIISAETCS OLIEHKA 3a
IIPAKTUYECKOE 3aHATHUE.

CamocrostenbHas padora crygaeHToB (CPC) no aucuuIiMHe Urpaetr BaKHYIO poJib B XOJI€
BCEro yu4eOHOro mnpoiecca.
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7. OHEHOYHBLIE CPEACTBA J1JIsA KOHTPOJIA YCIIEBAEMOCTH

7.1. IacnopT ¢oHIA OLIEHOUYHBIX CPEACTB
OneHouyHBIC CpEACTBA TpPETHA3HAYCHBI JUIS KOHTPOJII M OIECHKH 00pa30oBaTEeIbHBIX
JOCTHKEHUI 00yYaronIuXcs, OCBOMBIINX IPOrpaMMy y4eOHOM TUCHUIUIMHEBI « MaTeMaTHKay.
@DOH/1 OLIEHOYHBIX CPEJICTB BKIIOYAET KOHTPOJIbHBIE MaTePUAIIbI JIJIsl IPOBEACHUS TEKYIEero
KOHTpPoJIA B (QopMe YCTHOIO ONpoca, IIPOBEPOYHBIX pPabOT, CaMOCTOSTEIbHBIX paboT,
KOHTPOJIBHBIX PaOOT ¥ MPOMEKYTOUHOI aTTecTaluu B opMe KOHTPOJILHOM pabOThI U IK3aMeHa.
Hesn 1 3a1a4m POHI0B OLIEHOYHBIX CPEACTB

®DoH/IbI OIICHOYHBIX CPEACTB CO3AAOTCS JUISl ATTECTAIIMU O0YYAIOIINXCS C LIETBI0 OLIEHKH UX
MEPCOHANIBHBIX ~ JIOCTHKECHUH  TO3TamHBIM  TpeboBanusiM  cooTBercTByromeit [IIICC3  wu
MPEACTABISIET COOOM COBOKYNMHOCTh KOHTPOJIUPYIOUIUX MAaTEepUagoB, MO3BOJSIONIUX OLIEHUTD
YMEHHUS, 3HAHUSI, IPAKTUYECKHUI OIBIT.

@DoH/IBl OLIEHOYHBIX CPEJICTB MO3BOJSIOT YCTAHOBUTH COOTBETCTBUE YPOBHS MOATOTOBKU
CTYJI€HTa Ha KaKJOM dTare o0ydeHust TpeboBaHusIM paboueil mporpaMMbl y4eOHOM TUCIUIINHEL.
3anayamu (pOHIOB OLIECHOYHBIX CPEACTB SABIISIOTCS:

— KOHTPOJIb ¥ YIIPABJICHHUE MPOIIECCOM TPHOOPETEHUS CTYICHTAaMH HEOOXOMMBIX 3HAHUH 1
YMEHHH, ompefeNeHHbIX (enepalbHbBIMH TOCYJAapCTBEHHBIMU O0pPa30BaTE€IbHBIMU CTaHIAPTAMHU
CIIO 1o coOoTBETCTBYIOIIEH CIEIUaTbHOCTH;

— KOHTpOJIb W YIpaBlieHue aoctumxeHueM Ieneit peanmzanuu [IIICC3, onpeneneHHBIX B
BUJIe HaOOpa 00X U MPOohEeCCHOHATBHBIX KOMIIETEHIIUI BBITYCKHUKOB;

— obecrnieueHue COOTBETCTBUS pe3yNbTaToB o0y4eHus 3a/1a4am Oynymieit
PO ECCUOHAIBHON JESTEIHHOCTH BBIITYCKHHKA.

7.2. Kputepum olleHKH 3HAHUH

OrneHKa TUCHbMEHHBIX KOHTPOJIBHBIX pab0T 00yUaroluXxcs Mo MaTeMaTUKe:

OTBET OLICHUBACTCS OMMEMKOU «5», €CIH:

— paboTa BBITIOJIHEHA TTOJTHOCTHIO;

— B JIOTHYECKUX PACCYKJICHHUIX U 000CHOBAHUU PEIICHUS HET MPOOEIIOB U OMHMOOK;

— B pEIIEHUH HET MaTeMaTHYeCKHUX OIMOOK (BO3MOXHA OJJHA HETOUYHOCTb, OMHCKA,
KOTOpasi HE SIBJISIETCS CJIEICTBUEM HE3HAHMS WIIM HETTOHUMAaHUs Y4€OHOT0 MaTepuana).

Ommemka «4» CTaBUTCA B CIIEAYIOUIUX CIydasiX:

— paboTa BBITIOJIHEHA MOJTHOCTHIO, HO 00OCHOBAHHUS IIATOB PEIICHUS HEIOCTATOYHBI (€CIu
yMeHHe 000CHOBBIBATh PACCYKJICHHUS HE SBJSUIOCH CTIEIIMATbHBIM 00BEKTOM MPOBEPKH );

— JIONYIIEHbl OJHA OIIMOKAa WJIM €CTh JIBa — TPU HEMOYETa B BBIKJIAJKAX, PHUCYHKaX,
yepTekax Hiv rpadukax (ecau 3TU BUIbI paboT HE SBISUIHCH CIIEIUATBHBIM O0BEKTOM MPOBEPKH).

Ommemxka «3» CTaBUTCS, €CIIH:

— JOMyIIeHo Ooliee OAHOW OMIMOKM WM Oojiee ABYX — TPeX HEJOYETOB B BBIKJIAJKAX,
yeprexax Win rpadukax, Ho o0ydaromuiica odaangaer o0a3aTeIbHBIMU YMEHUSIMH 110 IPOBEPsieMOi
TEME.

Ommemxka «2» CTaBUTCS, €CIIN:

— JIOMYIICHBI CYIIECTBEHHBIE OIIMOKH, IMOKAa3aBIIKME, YTO OOy4arouIuiicss He o0iagaeT
00s13aTeTbHBIMU YMEHHSMU TI0 IAHHOW TeME B TIOJIHOW Mepe.

OrneHka yCTHBIX OTBETOB O0YYaIOIIUXCS 10 MAaTEMAaTUKE:

OTBET OLIEHUBAETCS OMMEMKOU «5», €CIIN CTYACHT:

— TIOJIHO PacKphll COJEpKaHUE MaTepHraia B 00beMe, MPeTyCMOTPEHHOM MTPOrPaMMOii;

— UW3JIOKMI MaTepuall TPaMOTHBIM  SI3BIKOM, TOYHO HCIOJB3yS MAaT€MaTHYECKYIO
TEPMHUHOJIOTHIO M CUMBOJIMKY, B OIIPEIEIIEHHOM JIOTHYECKON MOCIe0BaTEIbHOCTH;

— TPaBWIbHO BBIOJHUI PUCYHKH, YEPTEXKH, TPaQUKH, COMTyTCTBYIOIUE OTBETY;
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— TIOKa3aJl YMEHHE WIUTIOCTPHPOBATh TEOPUIO0 KOHKPETHBIMH IPUMEPAaMH, IPUMEHSThH €€ B
HOBOH CHUTYallMy MPH BHITOJIHEHUH NIPAKTHUECKOTO 3a[aHUS;

— TPOJCMOHCTPUPOBAJ  3HAHHE  TEOPUU  paHee  H3YYCHHBIX  COIYTCTBYIOLIMX
TeM, C(OPMHPOBAHHOCTH M YCTOHYMBOCTH MCIIOJIb3YEMBIX MTPH OTBETE YMEHHI U HABHIKOB;

— OTBeYaJl CAMOCTOSTENILHO, O3 HaBOSIINX BOIIPOCOB ITPEOJaBaTENs;

— BO3MOXHBI OJIHA — JIB€ HETOUHOCTH MPU OCBEIICHHH BTOPOCTETIEHHBIX BOIIPOCOB MIIH B
BBIKJIQJIKaX, KOTOPBIE YUYCHHK JIETKO HCIIPABUII TIOCIIE 3aMEYaHMsI yIUTEIIS.

OTBeT OLICHUBAETCSI OMMEmKOU «4», €CIIi yIOBIETBOPSET B OCHOBHOM TPEOOBaHUSAM Ha
OLICHKY «5», HO IIPY 3TOM MMEET OJMH U3 HEJOCTAaTKOB!

— B M3JIOKEGHUHU JIOMYyIIEHbl HeOobIIMe NpoOenbl, HE MCKAa3HBIIEE MAaTEeMAaTHYECKOE
COZIep’)KaHHE OTBETA;

— JONyLIeHbl OJMH — JBa HEJO0YeTa MPU OCBEIICHHH OCHOBHOTO COJEP>KaHHs OTBETA,
UCIIPABJICHHBIE TTOCTIE 3aMEUYaHuUs IIPETIo1aBaTes;

— JONyLIeHbl OIMOKa WM Oojee JBYX HEIOYETOB NPU OCBEIIEHHUH BTOPOCTEIICHHBIX
BOITPOCOB HJIM B BBIKJIAJIKAX, JIETKO MCIIPABIICHHBIC ITOCIIEC 3aMEUaHHs IPEOAaBaTes.

Ommemxa «3» CTaBUTCA B CIEAYIOLINX CIydasiX:

— HEMOJHO PACKPHITO CoJep)KaHHe MaTepHuaia (ColepKaHue U3JI0XKEeHO GparMeHTapHO, HE
BCEr/la ITIOCJIEI0BATENIFHO), HO TOKa3aHO o0liee MOHMMaHHE BOIPOCAa M IIPOAEMOHCTPHPOBAHBI
YMEHWUsI, JOCTaTOYHbIE ISl YCBOGHHs NPOrpaMMHOro Marepuaina (ompeneneHbl « TpeboBaHusIMU K
MaTeMaTHYECKOH MOJrOTOBKE 00yUaIOMIUXCs» B HACTOAIICH MPOrpaMMe 10 MaTeMaTHKe);

— WMENUCh 3aTPyIHEHUS WIA JOMyLICHHl OMIMOKM B ONPENEICHHH MaTeMaTHYeCKOil
TEPMUHOJIOTHH, YEPTEeKax, BHIKJIAJKAX, UCIPABICHHBIC TOCIE HECKOJBKHX HABOMSILIMX BOIPOCOB
IpernoaaBaTeds;

— CTYACHT HE CHpaBWJICA C MPUMEHEHHEM TEOPUH B HOBOW CHTYyallMW TPHU BBIIOJHECHHH
NPAaKTHYECKOTO 3aJlaHusl, HO BBIMOJIHII 3aJaHHsl 00s3aTEIbHOrO YPOBHS CIOKHOCTH IO JTaHHON
TEME;

— TpH JOCTaTOYHOM 3HAHWU TEOPETUYECKOrO MaTepHala BBIBICHA HEIOCTATOYHAS
c(OPMHPOBAHHOCTH OCHOBHBIX YMEHUI 1 HABBIKOB.

Ommemka «2» CTaBUTCS B CIEIYIOLIUX CITydasx:

— HEe PaCKpPbITO OCHOBHOE COZIepKaHHE YIeOHOT0 MaTepuaa,;

— oOHapy>X€HO He3HaHWE YYEHHKOM OojbIlell MM Hambosiee BaKHOW 4YacTH y4eOHOro
Marepuaa;

— JONyILIeHbl OIMOKH B OMNpPEIEeNIEHUH MOHATHM, MpU MCIOIB30BaHMH MaTeMaTU4YeCcKON
TEPMUHOJIOTHH, B PUCYHKaX, 4epTekax WiIH rpadukax, B BBIKIAJKAX, KOTOPbIE HE HCIIPABIICHBI
10CJI€ HECKOJIBKUX HAaBOJSAIINX BOIPOCOB MPENoJaBaTesl.

OOmas knaccudukanus ouMooK:

[Tpu oleHke 3HAHWA, YMCHHI W HABBIKOB OOYYAIOIIMXCS CJIEYET YYUTHIBATH BCE OIMIUOKH
(rpyObie u HETpyOBIC) U HETOUETHI.

1. I'pyObIMH CUMTAIOTCS OLTMOKHU:

— HEe3HAaHHE OMpeACNICHUS OCHOBHBIX MOHSATHUH, 3aKOHOB, MPABUJ, OCHOBHBIX IOJIOXKCHHIA
TeOpHH, He3HaHWe ¢GOpMyN, OOMIEHPHHATHIX CHUMBOJIOB OO0O3HAYCHWH BETWUYMH, CAWHHUI] WX
HU3MEPEHHS;

— HE3HAaHWe HAaUMCHOBAHWU SIMHHUI] U3MEPCHHUS;

— HEyMEHHE BBIJICIUTH B OTBETE TJIaBHOE;

— HEyMCHHE NMPUMEHSTH 3HAHWS, aJITOPUTMBI JIJIS pEIICHHS 3a/1a4;

— HEyMEHHE JIeNIaTh BBIBOJIBI U 0000IIEHNS;

— HEyYMCHHE YUTATh U CTPOUTH IPaHKH;

— HEyMEHHE T0JIb30BaThCs MEPBOUCTOUHUKAMHU, YUSOHHKOM U CIIPABOYHUKAMU;

— TIOTeps KOPHSI WU COXpaHEHUE ITOCTOPOHHETO KOPHS;

— otOpaceiBaHue 6€3 OOBSICHEHHIA OTHOTO U3 HUX;

— paBHO3HAYHBIC UM OIIMOKH;
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— BBIYHUCIIHUTCIBHBIC OH_II/I6KI/I, €CJIM OHHU HE ABJISAIOTCA OHHCKOﬁ;

— JIOTMYECKUE OLIUOKH.
. K HerpyObIM ommoOkam ciieyeT OTHECTH:

[\

— HETOYHOCTb (POPMYIHMPOBOK, ONPEACTCHUN, MOHATUH, TEOPHA, BHI3BaHHAS HETOJIHOTON
0XBaTa OCHOBHBIX IIPU3HAKOB OIPEAEIAEMOro IOHATUS WIA 3aMEHOM OJHOIO - JBYX U3 JTHUX

MIPU3HAKOB BTOPOCTEIIEHHBIMU;
— HETOYHOCTb rpaduka;

- HepaLII/IOHaJILHHﬁ MCTOA PpCHICHUA 3ada4yu WM HEAOCTATOYHO HpOI[YMaHHbe/'I I1J1aH
OTBCTa (HapymeHHe JIOTUKH, ITOAMCHA OTACIIBHBIX OCHOBHBIX BOIIPOCOB BTOpOCTeHeHHBIMI/I);

— HeparoHAIbHBIE METO/IbI pabOTHI CO CIIPABOYHON U APYTON JIUTEPATYPOH;

— HEyMEHHeE PelIaTh 33aJa4l, BBIIOIHATH 3aJIJaHUS B OOIIEM BH/IE.
3. Hegoueramu aBistroTes:
— HepaluuOHAJIbHBIC IPUEMbI BEIYUCICHUN U IPE0Opa30BaHMIA;

— HeOpe)XHOE BBIMOJHEHHE 3aITUCeH, YepTexeid, cXeM, IpauKOB.

7.3. OueHo4Hble CPeACTBA /1Jisl MPOBeeHUs TeKyllel aTTecTallun

Texymuii KOHTPOJIb MOKET IPOBOAUTHCA B (hopme:
— (poHTaNbHBIN OIIPOC
—  UHAMBHUAYAJIbHBIN YCTHBINA OMPOC

— TIMChbMEHHBIM KOHTPOJIb

— TECTHPOBAHHUE T10 TCOPETUUECCKOMY MaTEpUaTy
— IpakTHyYeckKas (J1abopaTopHas) padora
— 3amuTa pedepara
—  3alIUTa BBITIOJIHEHHOTO 3a/IaHus,

— paspaboTka npobsemMbl Kypca (I0KIam).

OueHuBaHue Npu TEKyLIeH aTTecTaluu

®opMma JInynsle ITpumepel
Bnanenus
aTTectauu | 3HaHUS YMmenus (HaBbIKH) KauecTBa OLICHOYHBIX
u CTYJEHTA CPEICTB
YcrHbII KoHntpoub Onenka Onenka Onenka Bomnpocsr
OIIpOC IO | 3HAHUH 1O YMEHUS HaBBIKOB CIIOCOOHOCTH IIPUJIAratoTC
TeMaM OTIpeZIeNIEHHBIM | pa3nyarh paboThI € OTIepaTUBHO U b
npobiaemMam KOHKPETHbIE JUTEPATypHBl | KAYECTBEHHO
MOHSITUS MU OTBeuaTh Ha
VUCTOYHUKAMHU | TIOCTaBJICHHbIE
BOIIPOCHI
Pedepar Kontpoinb Ouenka Ouenka Ouenka Temsbl
(moxnan) 3HAHUH 10 YMEHUs HAaBBIKOB CIIOCOOHOCTH K pedeparoB
OIpECIIEHHBIM | pa3Inyarhb paboThI ¢ CaMOCTOSITENIbHO | (JI0KJIaJ10B)
npobiieMaM KOHKpETHbIE JUTEepaTypHbl | i paboTe u MIPUJIararoTc
HIOHSITHS MU aHaJIN3Y s
HUCTOYHUKAMHU | JINTEPATYPHBIX
HCTOYHUKOB
KoHnTtpoib Onenka Onenka Onenka Kontponsn
KonTpons | 3HaHuA YMEHUS HaBBbIKOB CIOCOOHOCTH b€ pabOTHI
Has paboTa | TEOpEeTHYECKUX | paboTath C paboThI € OTIepaTUBHO U MIPUJIararoTc
OCHOB MaTEMaTUYECK | MATEMaTUYECK | KaueCTBEHHO s
MaTeMaTHUKH. UM anmnapaToM | UM almnaparoM | peuaTh
JUISL IIOCTABJICHHBIE
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o0ecrieueHHs Ha MPaKTHYECKUX

perieHus paborax 3amauu
MPAKTUYCCKUX )51
3ajay. apryMeHTHPOBAT

b PE3yJbTaThI

IIpumepHbIe TecTOBbIE 3aJaHUSI: HE IIPEIYCMOTPEHBI.

IIpuMepHBbIe BONIPOCHI 1JIsl YCTHOI'O ONIpoca:

1.laiiTe onpenesneHne KOMIUIEKCHOTO YHCIa.

2.JlaitTe onpenesieHue MHUMOM €IMHUIIBI

3.HazoBuTe HaTypajibpHbIe YKCIA.

4.HazoBuTe pannoHalbHbIE YUCIIA

5.Ha3oBuTEe cTEIEeHH MHUMOU € JUHUIIEI

6.Kakue KoMIJIeKCHbIE YKCIla Ha3bIBAKOTCS PAaBHBIMU

7.Kakne KOMIUIEKCHBIE YMCiIa Ha3bIBAIOTCSI CONPSKEHHBIMHU.

8.Kakue KOMIUIEKCHbIE YKCiIa Ha3bIBAIOTCS IPOTHBOIIOI0KHBIMU

9.Kak n300pakaroTcst KOMIIJIEKCHBIE YK CIIa TEOMETPUUYECKU

10.Maiite onpeneneHre MoyJisi KOMIIJIEKCHOTO YUCIIA.

11.Kak HaliTu apryMeHThl KOMIIJIEKCHOTO YnCiIa

12.ITepeuncnute GOpMBbI 3aIIUCH KOMIUIEKCHBIX YHCEI

13Kaxk BBITIOJIHATH AEUCTBUS HaJ KOMIUIEKCHBIMH YHCIIaMU B anreOpandeckoi hopme.
14.Ha3oBuTe YHCIIO CONPSHKEHHOE KOMIUIEKCHOMY 4ncily Z = 2 - 31 ¥ IIEPEMHOKHB UX JIAiiTe OTBET
15.Yemy paBHBI KOPHU KBaJpaTHOTO YPABHEHUS C OTPULATENbHBIM JUCKPUMUHAHTOM.
16./laiiTe onpenenenne KOMIUIEKCHOTO YHUCIIA.

17.3anucaTh CBOMCTBA CTENEHU C TPOU3BOJIBHBIM ITOKA3aTEIEM.

18.Uto Ha3bIBaeTCA JIOrapu(pmMoM C IPOU3BOJILHBIM OCHOBAHUEM?

19.3anucaTh OCHOBHOE JIOTapU(MHUUECKOE TOXKIECTBO.

20.ITocTpouts rpaduk nMokazaTelbHON (PYHKIIMK C OCHOBaHHEM Oosblie 1.

21.Yrto Ha3piBaeTcs Jorapu@mMupoBaHuem?

22 Y10 Ha3BIBAIOT HATYpPAIBbHBIM JIOTapr(pMoM?

23.3anucath popMyIly nepexoa OT OJHOTO0 OCHOBAHUS K IpyroMy?

24.HazoBute popmyisl Kpamepa.

25.I1lepeunciute METObI PEILIEHUSI CUCTEM JIMHEHHBIX YPABHEHUN C ABYMS HEU3BECTHBIMHU.
26.Ilepeuncinre METOABI PELLIEHUS CUCTEM JIMHEWHBIX YPAaBHEHUN C TPEMS HEM3BECTHBIMH.
27.Ha30BuTE CBONCTBA ONPEACIUTEIS.

28.Ecnu onpeaenuTenb paBeH HYI0, TO CKOJIBKO PELICHUI UMEeT cucTeMa

29.Yto Ha3bIBaeTcs QyHKIMENH?

30.YTo Takoe obsacTh onpeaeaeHus 1 001acTh 3Ha4eHU QyHKInn?

31.Yro Ha3bIBaeTcs pyHKIMENH 0OpaTHON TaHHOMN?

32.JlaTh onpezaeneHue CI0KHON PYHKIUH.

33.IIpuBectu npumepsl 00paTUMBIX (QPYHKIIUI.

34.Ilepeuncnuthb criocoObl 3aManus (PYHKITHH, KX JOCTOMHCTBA U HEIOCTATKHU.

35.Uro Ha3bIBaeTcs rpagukoM GyHKIMU?

36.KakoBbI ocoO0eHHOCTH IpadUKOB MPSAMO U 0OpaTHON QYHKIMH?

37.0t1 yero 3aBUCHUT 00J1aCTh ONPEAEIICHUS CI0KHON QYHKIUN?

38.Kak no rpaduky pyHKITUN OTIPEIETHUTh, SIBISETCS JIH PYHKITUS YETHOM, HEUETHOM.
39.Uro Ha3bIBaeTCs NPOU3BOIHON (YHKIIMN?

40.Y1o nmoka3piBaeT MpOU3BOHAS (PYHKIIHS B TOUKE?

41.KakoB reoMeTpUYECKHIl CMBICII TPOU3BOTHON?

42.KakoB (pu3nueckuii CMBICI MPOU3BOTHOM ?

43.Kakue cBoiicTBa NpOU3BOJIHOMN BbI 3HaeTE?

44 T1o xakuM (opMyJIaM BBIYUCISIOTCS IPOU3BOIHBIE TPUTOHOMETPUYECKUX (DYHKLIMN?
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45.T1o kakuMm (popmyiaM BEIYUCIISIIOTCS MMPOU3BOIHBIC CTETICHHONW (DYHKITUN?
46.1To xakuM opMysaM BBIYUCIISIOTCS IIPOU3BOJHBIE TOKA3aTEIbHON (YyHKIIUN?
47.11o kakuM (popMyJiaM BBIYUCIISIIOTCS MPOU3BOIHBIC JIoTaprupMudeckoit GyHKIunu?
48.Kak BBIYUCIISAIOTCS IIPOU3BOIHBIE CIIOXKHON (PYHKIIUN?

49.Yto HazwiBaeTcs auddepeHimanom GyHKIun?

50.Yto HeoOX0aMMO caenaTh, YTOObI BHIYUCIUTD Auddepenunan pyHkuun?
51.Kakoii Bua ©MEeT ypaBHCHHE KacaTeabHOH K rpaduky GpyHkmmn Y= y(X)?
52.KakoB reomeTpuyeckuii cmbica nuddepenimana’?

53.Kakast (pyHKIMSI Ha3bIBa€TCS MOHOTOHHO BO3PACTAOIICH?

54.Kakas pyHKIIUS Ha3bIBAa€TCS MOHOTOHHO YOBIBAIOIIEH?

55.Kak uccnenoBarb pyHKIIMIO HA MOHOTOHHOCTB?

56.Kakue ToOukH Ha3bIBalOTCS KPUTUUECKUMU?

57.4t1o Takoe 3KCcTpeMyM (PyHKITUN?

58.Kak nccnenoBaTh QYHKIIMIO HA SKCTPEMYM 10 IEPBOMY TIPABHITY?

59.Kak uccnenoBarb QPyHKIHIO, YTOOBI HOCTPOUTH €€ rpaduk?

60.Kak BbrunciauTh HauOoJIblIIee U HAUMEHbIIIEE 3HaUCHUE (PYHKIIMK HA IPOMEXKYTKE?
61.YTo siBNsIeTCS OCHOBHOM 3a/1a4eil MHTErpaJIbHOrO UCYUCICHUS?

62. Kakas ¢pyHKIMs Ha3pIBaeTCS MEPBOOOPA3HON [T 3aJaHHON PyHKINI?

63. Ecau F(X) — nepBooOpasnas mis f(X), To kKakuM paBEeHCTBOM CBA3aHbI OHH MEKIY COO0M?
64. ChopmymupyiiTe TeOpeMy O CYIIECTBOBAHUH IIEPBOOOPA3ZHON (HYHKITUH.
65. I[lepBooOpasnas onpenensercs HeoJHO3HAYHO. Kak 3TO HYKHO MOHUMATh?
66. Iloyemy npu MHTETPUPOBAHUN (PYHKLUH MOSBISIETCS IIPOU3BOJIBHAS IOCTOSTHHAS ?
67. Ilouemy omHa (hyHKITUS UMEET IETYI0 COBOKYITHOCTb ITEPBOOOPa3HBIX?

68. Kak 3amucaTh BCIO COBOKYITHOCTh IIEPBOOOPA3HBIX (hyHKIINN?

69. Uro Ha3bpIBaeTCsA HEOMPEACIEHHBIM UHTErpaIoM?

70. Yewm oTnmvaeTcst HEONPEIEICHHBI HHTETPAJI OT EPBOOOPa3HOM QyHKIIH?
71. Tlouemy WHTETrpa Ha3bIBAECTCS HEONPEACIEHHBIM?

72.410 Ha3BIBAE€TCA BEKTOPOM B IPOCTPAHCTBE?

73.Kakue ObIBalOT BEKTOPHI B POCTPAHCTBE?

74.Yemy paBeH yroj MeXJIy BEKTOpamu?

75.Yemy paBHa JUIMHA BEKTOpa?

76.Yemy paBHO CKaJISIPHOE NMPOU3BEICHUE BEKTOPOB?

77.Hemy paBHO BEKTOPHOE IIPOU3BEICHUE BEKTOPOB?

78. HavanpHOE MOHSTHE CTepeOMETpHH (OTIpeieIeHue, OCHOBHBIE TIOHSATHSA).
79.AKCHOMBI CTEPEOMETPHH.

80.CiencTBusa U3 aKCHOM.

81.B3zanMHO€E pacrnosoKeHue IByX MPSAMBIX B IPOCTPAHCTBE.

82.B3anMHOe pacrnosokeHue NpsMoil U MIO0CKOCTH.

83.1Ipu3HaK napajaebHOCTH NPSMON U INIOCKOCTH.

84.ITpu3Hak mapauieIbHOCTH JABYX IJIOCKOCTEH.

85.TeopeMsl 0 mapauIEIbHBIX TIOCKOCTSIX.

86.1Ipu3Hak MNepHeHIUKYIIPHOCTH MPSMOM U IIOCKOCTH.

87.YpaBHeHus TI0CKOCTH (00111€ee).

88.IIpu3HaK MepHEeHINKYIIPHOCTH JIBYX INIOCKOCTEN.

89.YcnoBue napajjieIbHOCTH JIBYX IJIOCKOCTEH.

90.VYcnoBue neprneHIuKyJIIpHOCTH IBYX IJIOCKOCTEH.

91.Yron mexny 1ByMs IUIOCKOCTSIMH.

92 .ITapameTprueckoe ypaBHEHHE MIPSIMOM B TPOCTPAHCTBE.

93.KaHOHMUECKOE YpaBHEHHE NIPSIMON B IPOCTPAHCTBE.

94.Yrto Ha3pIBaeTCS MHOTOTPAHHHKOM?

95.1IpuBeauTe npuMepbl MHOTOTPAHHUKOB?

96.Yt0 Ha3bIBaeTCA TEJIOM BPAILECHHUS?
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97 IlpuBeauTe npuUMepbI TEN BpaLICHHUS.

IIpumepHbIe KOHTPOJIbHbIE PA0OTHI
KonTtpouabsnas padora Nel nmo teme «Kopnmu, crenenu, iorapugpmbi»
Bapuant Neo 1

1. Brruucnure:
2 1
a) 5—(27)3:(8)s3;
6) 23/9-33/24;

5) 20373,
3375
r) 2-logs 10 — logs 4;
Il) 32 logs 5;
2 logZ%—logZ%
&) —— o
log, 256
2. YHOpocTuTe BBIpaXKCHHUE:
7
) 8k3-k2 6) 6/'322
a) —=—; -

3. BelmosiHuTE IEHCTBUS:
logp; 0,005 — log 1 0,05.

Bapuant Ne 2

1. Brmaucnure:
2

) (&
6) 4 - 25 - 2 - V/40;

B) V36 - 24 - 54;
r) 2 -log; 6 —logs 4,
Il) 43 log, 3;
e) 1110g24+log112.
2. YmpocTuTe BhIpaXKEHUE:
a) (32x‘1°)_§; 0) V3247 - Vs,

3. BeimosHuTe IeUCTBUL:

1
logg 45°

log,s 5 +

IIpumepHbIe NpaKTHYECKUE 3aJaHUS:
3ananue 1:

Bapwnant Ne 1

1. Beruaucnure:
2) 2+ (0327
6) V18- V/—12;
B) V12 - 32 - 36;
r) 4-log, 2 -log, 4 + 2;
}1) 10g5 200 — 10g5 8,
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e) 104—310g10 5.
2. YHupocTuTe BRIpaKECHHE:
2 3
3a 3)?%-a2z 4 4
a) E2% 6) V2nT® - Vand.
a3
3. BrinmoniauTe aelCTBUA:

17
10g13 17 - 10g13 E

Bapuant Ne 2

1. Brmaucnure:
2 1
a) 3-83 —(8%)3;

3 ,120_

6)0,5- T
B) V16 - 14 — 23/27;
r)logys 6 —logg s 12;

log3 8
) logsz 2 —4
e) (logs 6 —logs 12 + logs 24) - log,, 25.
2. YHpocTUTE BBIpaXKCHHUE:

0 ¥y 6) N YA

3. BrinonauTe aefiCTBUA:

17
log,3 17 —logy3 Too'

3aganme 2:
Bapuant Ne 1
Berancnuts npeaenst:

2 _ _ / 2 3
1. lim —3)‘2 Ix+10 o 52X g YT i —2)‘3 +X2+1
x5 3x° —16X+5 x5 3 \/2x —1 2>V3 372 x>0 3% 4+ x% +1

5.B b jim 2% =5%=3
. BIYUCIIUTH I1 e)leﬂ HKIIUHU S EEEE——
P y w1 3x% — 4x —15

npuX, =3 1 X, =0.

BapuanTt No 2
Berancnuts npeaenst:
_AX? —7X+3 . X _ 1-41-%2 56X —x® +2x
L lim———. 2. 1lm o 3 lim———. 4 lm————
o1 3x% —2x -1 0 3+ x —/3-x o0 X or X -8xT +1

AXP —TX -2
5. Berurcnuts npenen Gpyukiun Im ——————mupux, =0 u X, = .

% 2X% —X—6
IIpumepHbIe caMmoCcTOsITEIbHBbIE PA00THI
Pa6ora 1:
Bapuant Ne 1
1. Beraucnure:

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

. 3
COoS 7t —28sin 7
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cos® 336” —cos”*156° +1tg100° - tg350° tg*18°

0 ;
) tg?72° + ctg®162° 2

. 3 7 3r 37

S — p), cosqg=—,08f=——,—<a<2 <f<=:

B) Sin( @ — f3), ecru cOS & c yij ' 5 a<2rurn<p >
3 T
r)COSZa,ecxzuCOSazgHO<0¢<E,

tg150° sin 200°
c0s320°ctg140°

2. Omnpenenute 3HAK BHIPAKEHUS:

3. BpluucnuTe 3HaueHUE OCTAIBHBIX TPUTOHOMETPUUYECKUX (DYHKIMH yria o, eciu Ctga = ?
3
nr<o<—,
2
. 5,37
2
sin“(—+a) sin (=)
2o — 3
Ctg (a 271') Cth(a_?ﬂ-)

4. JloKa)uTe TOXKIECTBO: =1.

5. Vmpocrure: Sin(a —27)- COS(:%Z —a)+tg(7r —a)-tg (377Z +a) + cos® (% -a).

Bapuant Ne 2

1. Brmaucnure:

sin? x —3c0s? x

a) y=_-— 2
25N “ X+c0s” X
) 137 177 227 3'r
0) sin(———) +cos(——) +tg(——) —ctg(——) ;
)(6) (3)9(3) 9(4)

, eciu tgx = 3;

2
B) tg(a + f), ecru Ctgazg, O<a<%;

o 3 3z
r) cosE,ecjmcom =—u > <a<?2r.
sin 145° ctg250°
c0s315°tg200°

3. Bpiuncimre 3HAYCHWE OCTAIBHBIX TPHUTOHOMETPUYCCKUX (YHKIMHA yria o, eciH

2. OmnpenenuTe 3HAK BBIPAKCHUS:

4 r
COSag=——u —<a<r.
5 2
4. JlokaxuTe TOXIECTBO: tga -tgf + (tga +tgp3) - ctg(a + f) =1.

T T . T . T
5V : cos(=) - cos(=) —sin( =) -sin( =) .
mpoctite: COS(-)-Cos(-) —sin(-)-sin( )

Pao6ora 2:
1°. c' = 8. (tox)' =
2. (x*) = 9. (ctgx)' =

10°.  (arcsin x)' =

11,  (arccosx)' =

120,  (arctgx)’ =
51

! —
B yactHoctn, X =

() =



(X3 r_

(In x)' =

(Ig x)" =

30 (kx+b)" =
40. (ax )r —
B gactHOCTH, (€)=
5% (log, x)'=
B gactHOCTH,
6°. (sin x)" =
7°. (cosx)' =
Paoora 3:
3aanaTL Ta6J’II/I‘lHBIe HHTCTpPAJIbI:
1°, j 0dx =
2°. _[ X dx =
dx
3°. —=
X
4°, jaxdx =
e, Icos xdx =
6°. j sinxdx =
dx
7. =
I cos? x
dx
8°. =
-[ sin 2 x
9. J‘ dx _
Ja? - x?
o dx

130, (arcctgx)’ =

I[TPABUJIA JTUODPEPEHIIMTPOBAHUA
140, (Uu+v)' =

150,  (Uu-v)' =
16°. (uv)' =
17°.  (cu)' =

10" (z] .
\Y

-

B gactHOCTH, v .
I[TPON3BOJHAA CJIIO2KHOU ®YHKIIWN
190, f(p(x) =

!

B yactHocTH, jdx =

B gactHOCTH,

Iexdx =

B yactHocTH .[L =
RN

dx
B gacTHOCTH, I > =
1+x

7.4.0n1eH0YHbIC CPeCTBA I IPOBeICHUS TPOMEKYTOYHOH ATTeCTAluH

[TpoMexkyTOUHasl aTTecTanus

. JInunbie [Ipumepsr

®opmMma IIpakTrueckui

3HaHuA YMenus Ka4yecTBa OLIEHOYHBIX
aTTecTaluu OTIBIT (BNIA/IETh)

CTYJICHTA CPEICTB

Kontponsn | KonTpoas Onenka Onenka Onenka KontponbHas
ast pabota | 3HAHMS YMEHMsI peniaTth | HaBBIKOB crocoOHoOCTH | paboTa

OCHOBHBIX TUIIOBBIE JIOTHYECKOTO IPaMOTHO W | MPHJIAraeTcst

ONPEIEICHUN, | 3aa4u B | MBIIJIEHUS] TIPU | YETKO
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TEOpeM, obnactu pelleHny 3aJad | u3lararb
dhopmyi, npodeccuoHaNb | B obnacTu | Marepuan B
MpaBwJI W Tp. | HOM npodeccroHallb | TUCBMEHHOM
B MaTeMaTHKE | JCSATENbHOCTH. | HOM BUJIE
Ouenka NEeSATeIbHOCTH
YMEHHUS
MMOHUMATH u
YMETb
MPUMEHITh Ha
MIPaKTUKE
TEOPETUYECKUI
MaTepuan
DK3aMeH KonTpomns I'pamoTHO Onenka Bonpocslt  u
3HAHUS u3nararb CIIOCOOHOCTH | OMIIETHI
OCHOBHBIX TEOPETUICCKHIA IPaMOTHO U | NIPHJIATAIOTCS
onpejeNeHul, | MaTepuanl u YEeTKO
TEopeM, yMEJIo U3JIarath XOJ
dbopmy, MPUMEHSTh €ro peleHus
MpaBWI W Tp. | IPH  PEHICHUH 3aaq B
B MaTEeMaTHKE | MPAKTHYECKHUX obnactu
3a1a4 npodeccruona
JIbHOU
JIESITCIIBHOCT
u
apryMEHTHPO
BaTh
PE3YJIBTATHI

7.4.1 IlpuMepHBbIe BONPOCHI [JIsl POBEAeHUS IPOMEKYTOYHON aTTeCTAllUM:

1. Ienble u panuvoHanbHble yMcna. JledicTBUTENbHbIE YuCia. AOCONIOTHAS U OTHOCUTENIbHAS
MOTPEIIHOCTH.

2. Kopnu u crenenu, ux cBoMCTBa.

3. Jlorapugm: omnpenenenue U cBoictBa. Bunpl norapudmos. IlpaBuna neiictBuil ¢
JgorapupmMamu.

4. Jlorapudmuueckue ypaBHeHHs 1 HepaBeHCTBA. CITOCOOBI peleHus.

5. [Toka3zaTenbHble ypaBHEHUS U HepaBeHCTBA. CrIOcOObI pereHHs.

6. Panuannas mepa yrma. COOTHOIICHHMSI MEXKIY TpaayCHOM W paJMaHHOW MepaMmH yrIia.

CuHyCc, KOCHUHYC, TaHI€HC, KOTaHTE€HC uucia. T[puroHomMerpudyeckue (YHKIUU YUCIOBOTO
apryMeHTa, 3HaK1 UX 3HaYEHUM.

7. OcCHOBHBIE TPUTOHOMETpHUECKHE ToXkaecTBa. DopMyinbl npuBefeHus. CHHYC M KOCHHYC
JIBOMHOTO yTJIa.

8. [Ipocreiinme TpUroHOMeTpUYEeCKHE ypaBHeHUs. PellieHre TpuroHoMeTpuyeckux ypaBHEHUH
9. Oyukiuu. CriocoOsl 3ananus GyHkuu. CroiictBa GyHKUnN. CroxHas QYHKIHSL.

10.  Crenennas GpyHKUuS: OnpeeneHne, CBOUCTBA U rpaduKu

11.  Tloka3arenbHas GyHKIUS: ONpeeTeHNe, CBOICTBA U rpaduku

12.  Jlorapudmuueckas GyHKIMS: ONpeeTIeHne, CBOMCTBA U IPadUKH.

13. CuHyc, KOCHHYC, UX CBOMCTBA U rpapuKH.

14. Tanrenc, KoTaHTeHC, UX CBOMCTBA U rpaduKu.

15.  IlIpeoGpaszoBanusi rpadukoB. IlapannenbHbli NMEpPEeHOC, CUMMETPHS OTHOCHUTEIBHO Ocei
KOOPJMHAT U Hayasla KOOPJIUHAT, PACTSDKEHUE U CHKaTHe.

16.  IlpomsBomHas: ompeaeneHne, TeOMETPUICCKUN U (PU3MUECKUI CMBICI.

17.  IlpaBuna u ¢popmyinsl nuddepenupoBanus GyHKIUH.
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18. HeoOxomumbie © JOCTAaTOYHBIE YCIOBUS BO3pacTaHusi W yObIBaHWUS  (YHKIIUH,
CYIIECTBOBAHUS 3KCTPEMyMa.

19.  HeoOxomumble U JOCTATOYHBIE YCIOBHS BBIMIYKJIOCTH M BOTHYTOCTH Ipaduka (QyHKIUH.
Omnpeznenenne TOYKHU meperuoa.

20.  HawuOosnbiiee u HauMEHbIIIEe 3HAYCHHS PYHKIIUU HA TTPOMEKYTKE.

21.  OOmias cxema NOCTpOoeHUs TpaduKOB (PYHKIHI ¢ TOMOIIHIO TIPOU3BOJHOM.

22.  IlepBooOpa3zHas: onpenesnenue. HeonpeneneHHbli MHTErpail: ONpeesIeHUe U CBONCTBA.

23.  @opmyubl uaTerprpoBanusi. CriocoObl BEIYMCICHHS HEOIPEASIIEHHOTO HHTErpaa.

24.  OmnpezneneHHbIN HHTErpa: ONpeeeHHEe, TeOMETPUUYECKHM CMBICI U CBOMCTBA.

25.  KpuBonumHeWHas Tpameuus: TIOHSITHE, CIOCOObI BBIYMCICHUS IUIOMAAH C TIOMOIIBIO
OIpeIeIEHHOr0 UHTErpaa.

26.  OcHOBHBIE TIOHATHSI KOMOMHATOPHKH.

27.  CoObiTusa. Knaccuueckoe onpezenceHue BEPOSTHOCTH. TeopeMbl CIOXKEHHS U YMHOXKEHHS
BEPOSITHOCTEH.

28. Bekrop: onpenenenue u neictBus Hag HUMU. CBOMCTBA ACHCTBUI HAJl BEKTOPaMHU.

29. [lonsATHe mNpsSMOYTOJIBHOM JEKapTOBOM CHUCTEMBI KOOPAMHAT HA IUIOCKOCTH U B
npoctpaHcTBe. [IpaBuiia nelcTBU Hajl BEKTOpaMHU, 3aJJaHHBIMU KOOPAMHATaMHU.

30.  OcCHOBHBIEC IOHATHUS CTEPEOMETPHH. AKCHOMBI CTEPEOMETPUH H CIICCTBHS U3 HUX.

31. BsauMHOe pacrojio)keHHE HpSAMBIX, MNPSAMOH M IUIOCKOCTH, [JBYX IUIOCKOCTEH B
npoctpancTBe. OCHOBHBIE TEOPEMBI O TAPATUIETbHOCTH IPSIMON U IJIOCKOCTH.

32. [TonsATHe yria Mexay CKpeluBarolluMHUcs OpsAMbIMU. [Ipu3HaK mnapamienbHOCTH JBYX
IJIOCKOCTEM, CBOMCTBA MapaJUICIbHBIX IJIOCKOCTEM.

33.  IlepneHauKyISIpHOCTh MPSMOM M IJIOCKOCTU. 3aBUCHUMOCTb MEXIYy MapajuleIbHOCTBIO U
NEPIEHIUKYJISIPHOCTHIO MPSAMBIX U INIOCKOCTEH.

34.  Ilepnenaukynsip v HakJIoHHas. OCHOBHBIE TEOPEMBI O MEPIEHAUKYIISIPE U HAKJIOHHOM.

35.  VYroxm Mexay npsAMOi U TNIOCKOCTBIO. Teopema o TpEX MepreHIuKyIsIpax.

36.  IloHATus nABYrpaHHOro yria, JIMHEHMHOTO yria, yrjia Mexay IockocTsiMu. OCHOBHbIE
TEOPEMBI.

37. [TepnieHIUKYIAPHOCTD JBYX IJIOCKOCTEH.

38. MHororpansuk. [IoBepxHOCTE MHOTOrpaHHUKa. [[paBUIbHBIE MHOTOTPAHHUKH.

39.  IIpusma: onpenenenue u Busl. CeueHue B MpU3Max.

40. [Tapannenenunesn. Ceuenue B napauienenumneae. OCHOBHbIE TEOPEMBI.

41.  Ilupamumpa: onpenenenue. [IpaBunbHas nupaMua.

42.  nnuHap ¥ KOHYC: onpeesieHue U cBoiicTBa. CeueHus.

43.  Iap u cdepa: onpeneneHre u CBOUCTBA.

44, O0beM reoMeTpUYECKOTO TeJa: MOHIATHE U OCHOBHBIE (POPMYJIHIL.

7.4.2. IlpuMepHbIe 3a1a4M 1J1s1 IPOBeJeHUSI IPOMEKYTOUYHON aTTeCTALUH

BapuanTt Ne |
Pemmre ypasrenne: (x — 3)% + (x — 4)? — (x — 5)% — x = 24.
6x+2>3x—4,

2. Pemmre cucremy HEpaBEHCTB: {Zx +1>4x—-7

5x + 3y + 3z = 48,
3. Pemmte cuctemMy ypaBHEHHI ¢ TIOMOIIBIO OMIPEICITUTENCH CHCTeMBI: {2X + 6y — 3z = 18,
8x — 3y + 2z =21.
4. Pemmure ypaBaenus: a) logs x = 21logs 3 + %logs 49 — §10g5 27,
0) 9% —2-3* = 63.
sin? (g)+tg3(§)—2 cosg

2 E) 3(2)_ in™
cos (4 +ctg c Zsm4

5. Brraucnure:
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o . 3
6. BBILH/ICJ_II/ITC 3HAYCHHUC OCTAJIbHBIX TpHrOHOMeTpI/IquKI/IX (I)yHKL[I/H/I erIa a, eClid Sina = — Z
V3
u E <a<T.
Z1+z
VA

7. JUIst 3aIaHHBIXZ1, Z7, Z3, Z4 BBIYMCINTE BEIPAKEHUE ——, €CIIH
3

—Z4
Z1 = 3 +i,Z2 == _2 +3i,Z3 = 4_2i,Z4 = 4‘1,

Bapuant No 2
Pemmwre ypaBuenue: (5x + 4)(5x —4) — 10(x — 2) = 4.

2. Pemmre cucremy HepaBeHCTB: {Sx - 8<2x—10,
2—5x=6—6x.
5x =3y +4z =06,
3. Pemmte cucteMy ypaBHEHHIA ¢ TIOMOIIBIO ONpeaeuTeNeii cucreMel: § 2x —y —z = 0,
x—2y+z=0.
4, Pemmre ypaBHeHus: a) logf x+ lqg x = 6;

2 =
2

6) 55+1 — 3.5%"2 = 122,

3ctg%+ tgg-(tg§+sing)-

5. Beruucnure: —
2—cosm—2 sm;

. V3
6. Bruncinure 3HadeHne ocTajJbHBIX TPUTOHOMETPHUUICCKUX (I)YHKI_II/II/I yrjia o, €ClIi COS @ = 7
3
u 7 <a<?2m.
Z1—Z

2 eciu

7. Jns 3anaHHbIXZ,, Z3, Z3, Z4 BBIYUCINATH BBIPAXKECHUE pa—

Zq =_3_i,Z2 =2_2i,Z3 = 3+2i,Z4_=5.

7.4.3 IllpumepHbIe 3aJaHNU AJs1 OATOTOBKH K IK3aMeHY

1. [Mocrpouts rpaduk Gyaximun Yy =3 —2
2. IToctpouts rpaduk pynkuun y = 3 + sin 2x.
3. Haiinure obnacts onpenenenus pynkuuu y = log,(8 —x), y =vx+ 1.
4. Uccnemyiite GyHKIHMIO HA YETHOCTE Y = X2 COS X.
S
5. Haiitu f°(1),ecmu f (X) = — + 4e*
X
XZ X
6. Haiitu npoussoauyto Gpyuxuuu f(X) = > +Inx+-—
X
x* X2 1
7. Haiinute makcumyMm ¢pyHKImu Yy = 3 +-——2X-2 3
. 2X
8. Haiitu Touku nepernba pyHkuuu y = 12
- X
y y -2 X
9. Haiitu HeonpeneieHHBIN HHTETPAIT: J. ,—+———3 X
cos“x 6
x+1
10.  HaiiTu HeonpeaeIeHHbIH HHTErpa: J.(Zjdx
X
3
11.  BbIUHCTHUTH ONpeIEICHHbBII HHTErpat: J‘(3X2 + X)dx
2
12. Boruncnuth miiomans GUrypsl, OrpaHu4eHHON JIMHUSAMU Y = X2, y=2-X
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13. B mixone 1254 yyamuxcsa. 3 aux 1200 ¢ xopouieit ycneBaeMocTbio. HailTu BeposSTHOCTD

TOTO0, YTO HAyTa/l BEIOPAHHBINA YYECHUK OyJET HEYCIEBAIOIINN.
14.  Cxonpkumu crnocobamMu H3 25 yYEHUKOB Kilacca MOXKHO BbIOpaTh 4 11 ydyacTHsl B

Mpa3IHUYHOM KOHIIEpTE?

7.4.4 TllpumepHbIe OUIETHI AJs1 IPOBEIEHUS IK3aMeHAa

1920

MHWHHUCTEPCTBO HAYKU M BbICHIEI'O OGPA3OBAHUA PD
denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTENbHOE YUPEKICHUE
BbICIIIET0 00pa30BaHUs
«Ky0aHckuii rocy1apcTBeHHbI YHUBEPCHUTET
(®I'bOY BO KyoI'Y)

HNucTutyT cpennero npogecCHOHAILHOIO 00pa3oBaHus

BUJIET Ne 1
1. Lensie u parmonanbHbie yncia. [efictBurenpabie uncia. AOCOTIOTHASI K OTHOCUTEJIbHAs
MOTPEIHOCTH.
2. [IpsimoyronbHast (IeKkapToBa) cucTeMa KOOpAMHAT B ITpocTpaHcTBe. DPopMyJia pacCTOSHUS
MEXJy IByMsI TOUKaMU. Y paBHEHUE Chepbl.
3. Ha sk3amene 60 OuieroB, AHzapeii He Belyum 3 u3 HUX. Haiimure BeposSTHOCTh TOTO, UTO
eMy IOMNaIeTCsl BEIyYEHHBIN OHIIET.
[Tpencenarens npeaMeTHON (LIMKIOBOI) KOMUCCUU 9.C. Ero3apos

1920

MUWHUCTEPCTBO HAYKU U BBICHIEI'O OBPA3OBAHUA P®
denepanbHOE rocy1apCcTBEHHOE OI0/PKETHOE 00pa3oBaTeIbHOE YUPEXKICHUE
BbICIIIET0 00pa30BaHus
«Ky0aHckuil rocy1apcTBeHHbIN YHUBEPCHTET»

(®I'bOY BO Ky6I'Y)

HucTuTyT cpeaHero npoeccioHaILHOI0 00pa3oBaHus

BUJIET Ne 2
1. Crenenu ¢ paliuoHaIbHBIMU TOKA3aTENISIMU: ONPEACIEHUE U CBOMCTBA.
2. BekTopsl B TpOCTpaHCTBE: ONPEACIICHUE U ICHCTBHS Ha/l HUMH.
3. CKOJBKMMHU CIOCO0aMH MOKHO M3TOTOBUTH TPEXLBETHBIN (y1ar ¢ TOPU30HTATBHBIMU

MIOJIOCAMH, ECJIM UMEETCSI MaTepHaJl 7 pa3IMYHbIX [IBETOB?

[Ipencenarens npeaMeTHON (LIMKJIOBOI) KOMUCCUU 3.C. Erozapos
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8.OBYUYEHMUE CTYJAEHTOB-UHBAJINJIOB U CTYAEHTOB C OT'PAHUYEHHBIMUA
BO3MOKHOCTAMMU 310POBbS

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

Jlnist U1 ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBBS IIPETyCMOTPEHBI 00pa3oBaTeIbHbIC
TEXHOJIOTUH, YUYUTHIBAIOIINE OCOOEHHOCTH U COCTOSIHUE 370POBbS TAKHX JIULL.

9.10IIOJIHUTEJIBHOE OBECIIEYEHUE JUCHUIIJINHBI

He npenycmoTpeno
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PeneH3us

Ha pabouyIo MporpaMMy yqeOHON JUCIHIUTHHDI
I11.01 MaTeMaTHKAa
s crenmansHoctr 33.02.01 dapmanus

PaGoyast mporpaMma y4eOHOH IUCIUIUIMHEI [1J1.01 MaremaTukKa pa3paboTaHa MJIi
CTYNEHTOB CIIEIMANBHOCTH CpelHero HpoQecCHOHAIFHOro 00pa3oBaHHA (nanee CIIO)
33.02.01 ®apmanuss Ha OCHOBe yueOGHOW aucnMIUIMHBL «MaTeMaTHKay, SIBJIAIOIIEUCS
06s13aTEIPHON YacThIO 0011e06pa30BaTEILHOTO IIHKJIa OCHOBHOH o6pa3oBaTeIbHON MPOrpaMMBl

B cooTBeTcTBHHU ¢ ®I'OC no cnenuaigbHoctH 33.02.01 Papmanmsi.
Vuebnas mucrumuHa [1J1.01 MartemaTika u3ydaercs B IuKiIe 00Imeo6pa3oBaTeIbHOU

IIOJrOTOBKH y4eOHOro ImjiaHa B 4acTd NpodmibHBIX auctumuind [1J]. O0yuenne npoBOAUTCS Ha
6a3e OCHOBHOro o6Imiero o6pa30BaHHS M HALENEHO Ha IOJNyYCeHHE CpPEIHEro OOIIero
obpa3oBanus. PaGoyas nporpaMMa cocTaBjieHa Jjisl OUHOM (GOpMEI OOyUEHHSI.

[Iporpamma cocraBiieHa KBAIM(UIUPOBAHHO, OTJIMYAETCSI CACTEMHBIM MOAXOA0OM. B HEH
OXBAY€HBI BCE€ OCHOBHBIE BONPOCHI II0 JAHHOW MUCLHUIIIMHE, IPOPECCHOHAIbPHAS 3HAYUMOCTD

KOTOpPBIX, IIPH IIOATOTOBKE KOMIIETEHTHBIX CIIE[UAIIMCTOB, OCOOCHHO BEIHMKa. DBuusl
BHEAYAUTOPHBIX CaMOCTOSITEJILHBIX pPa0OT MO3BOJSIOT O0OOIMUTE W YINIYOUTH H3ydaeMbIU

MaTe€pHal, M HalpaBleHBl Ha 3aKpelUIEHHE YMEHHs IIOHWCKA, HAKOIUIEHHS H OOpadOoTKH

Pa3JIMYHBIX HCTOYHHUKOB MH(MOPMAIIHH.
CucremMa 3HaHMHM U YMEHHH, 3aI0KEHHAS B CONEPKAHMH, CIIOCOOCTBYET IIPUOOPETEHHUIO

[IPAKTHYCCKOI'0 OIIBITa M COOTBETCTBYET TpeOOBaHUAM K pe3yJibTaTaM OCBOCHMS IPEIMETA.
[lacmopT mporpamMMber 060CHOBAaHHO M IMOJHO OTpPaXKaeT COAEP)KaHHE MUCIUIUIMHEL, €€ POJIb U
MECTO B IIOATOTOBKE CIIEI[MATNACTA CPEIOHErO 3BEHA, PACKphIBacT LEIM M 3a1adl y4eOHOH

JTUCHUIUIAHEL. OIpeieneHsl TpEOOBaHUs K YMEHUSIM U 3HAHHUSM CTYJICHTOB.
Pabogas nmporpamma paccuntana Ha 260 gacoB. J[aHHO€ KOJIMYECTBO 9aCOB, BRIICIICHHOC

Ha OCBOEHHE Y4eOHOM IHUCIUILIMHEBI, IO3BOJUT MOJYYUTH HEOOXOTHUMBIC 3HAHUS U YMECHMS,
KOTOpPBIE MOXXHO IPHMEHSTh B JajbHEWIIeM Ha IPAaKTHKE. TeMaTHYecKuu IIJIaH HMECT

ONTHMAJIBHOE DACIpEEICHUE YacoB II0 pa3liesiaM U TeMaM II0 OYHOW (opMme OOydIeHHs, B
COOTBETCTBHU C Yy4eOHBEIM InTaHOM. Kaxaplii pa3fen OporpaMMbl OTpPaXXacT TEMATHKY H
BOIIPOCHI, IO3BOJISIONIHE, B IOJHOM 00bEME, U3YYUTh HEOOXOAUMBIM TEOPETUIECKMN MaTCpHAll.
[IpoBeneHnEe INPaKTHICCKHUX 3aHATHH, IPEAYCMOTPEHHBIX paOOde NpOrpaMMOH, ITO3BOJIIOT
3aKPEIUTH TEOPETUIECKUE 3HAHUS, IPUOOPETCHHBIC TPH U3YICHUH NaHHOU JUCIMIIJIMHEL.
M3yyeHne MUCIUILIMHEI «MaTeMaTKay CrocoOCTBYeT 3G (EKTHBHON M KauCCTBEHHOM
[IONTOTOBKE MOJIOABIX CIIEMHATMCTOB B 00JAacTH IPOrpaMMHUPOBaHHMS B KOMIBIOTCPHBIX
crcreMax. Pabouas mporpaMma COAEepXKUT MUHMMYM JIMTEPATyphl, HEOOXOAUMOH UL N3y ICHHS

NAaHHOM JTUCIUIIIMHEL.
PazpaboTanHasd pabouas ImporpaMMa Yy4eOHOM muCHUMIUMHBL «MareMaTikay

pPEKOMEHIyeTCsl U1 HCIO0JIb30BAaHHA B y4eOHOM IMpoIecce NpU MOATOTOBKE O0YYArOMMXCs IO
cnenapHOCTH 33.02.01 Dapmanus.

PeneH3eHr:
W.0.3aB.xadenpoit mpHKIagHON A.T'. [lpuroauna
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Peuensus
Ha paGouyto mporpamMmmy y49e0HON AUCIUTUTHHBL
I1J1.01 MaTtemartnka
s cnenmmanmerocTH 33.02.01 dapmanms

Pabouass nporpamma yueOHOW mucumrumebill/[.01 Marematuka pa3paboTraHa i CTYICHTOB
CICIMAILHOCTU CpeliHero npodeccruoHanbHoro obpazosanus (manmee CIIO) 33.01.01 dapmarnus  Ha
OCHOBE y4eOHO JUCIIATIINHBI «MaremaTtuka ,SIBJISTIOIIIETACST 00s13aTeNILHON JaCTBHIO
00111e00pa30BaTEIHLHOTO IMKJIa OCHOBHOM 00pa3oBaTeIbHON MporpaMmbl B cooTBeTcTBHH ¢ PI'OC 1o
cneruansHoctd  33.02.01 Gapmanus .

VYuebOnas nmucrmmmHa [1J[.01 Marematnka wmsydaercs B 1ukie OIl obmeoGpasoBarenbHOI
noaroToBku yaeoHoro miana OITOIT CI1O B wactu mpodunbabx auctmruind [1/]. O0yduenne mpoBoIuThCS
Ha 0a3e OCHOBHOTO O0IIEro 00pa3oBaHMs M HALENIEHO Ha IMOJyYeHHE CPEeTHEro OO0Iero oOpa3oBaHusI.
PaGouas nporpamma cocrtaBiieHa AJisi O4HOH (HOPMBI 00yICHHUSL.

PaGouass mporpamma y4eOHOW IUCIUIUIMHBI COCTaBJICHA JIOTUYHO, CTPYKTypa TUCIIHILIHHBI
COOTBETCTBYET MPHHIMITY €JUHCTBA TEOPETHYECKOTO M MPAKTUUYECKOTO0 OOyUCHHMSI, pa3/ieiibl BbIICICHBI
JTUJIAKTUYECKH 1enecoobpas3no. [locienoBaTeibHOCTh TEM, MpeularaéMblX K M3Y4EHHIO, HalpaBiieHa Ha
KauyeCTBEHHOE YCBOEHHUE yueOHOTO MaTepuana. Bkl caMOCTOATENBHBIX pabOT MO3BOJISIOT 0000IUTh U
yrayOuTh W3ydaeMbId MaTepual W HANpaBIICHbl HA 3aKpEIUICHHE yMEHHS IIOWCKAa, HAKOIUICHWUS W
00paboTku uHpOpMaIUH.

Cucrema 3HaHWH W YyMEHHH, 3aJOKEHHAas B COJEP)KAaHUHM, CIIOCOOCTBYET MPHOOPETECHHIO
MIPAKTHYECKOTO OIBITA M COOTBETCTBYET TPEOOBaHMSAM K pe3ylbTaTaM OCBOeHHs Tpeamerta. [lacmopt
MPOrpaMMbl 0OOCHOBAHHO M MOJIHO OTPAKAET COJIEPKAHNE AUCIUILIMHBI, €€ POJIb U MECTO B TIOATOTOBKE
CHENMANNCTa CPEIHET0 3BEHA, PACKphIBacT IMedM M 3ajadd ydeOHOW AuciMIUMHBL OmpeneneHbl
TpeOOBaHMS K YMEHHUSIM U 3HAHUSM CTYACHTOB.

[Tporpamma paccuurana Ha 260 yacoB. TeMaTHUeCKUl TUTAH U COJICPIKAHNE YUCOHOH JTUCIUTUIMHEI
PacKpBIBAIOT TIOCIIEIOBATEIILHOCTh IPOXOXKACHUSI TEM, COOTBETCTBYIOT TEMAaTHYECKOMY IUIaHy U
pacmpeneneHn0 4YacoB. B mporpamme ompeneneHbl ¢Gopma TMPOBEIEHUs, IEH, 3aJadyd yd9eOHON
JTUCIUIUTAHBI, TIPEACTaBIeHbl 00s3aTeibHble (OPMBI OTYETHOCTH. Peanm30BaHBI JTUAAKTHYECKHE
MPUHIUIBI O0YUYEHUS: ILEIOCTHOCTh, CTPYKTYPHOCTh; OTpa)KCHAa B3aWMOCBSI3b MEXIY OTACIbHBIMU
AJIEMEHTaMH CTPYKTYPHI.

W3ydeHne maHHOW IUCHUILTUHBI CrocoOcTBYyeT A(h(EKTHBHON H KauyeCTBEHHOH IIOJTrOTOBKE
CTY/ICHTOB.

[TepedeHs pexoMeHyeMOi OCHOBHOM M JOMOJHUTENLHON JINTEPATyphl BKIFOYAET OOIIe/I0OCTYITHBIC
WCTOYHWKH, B MociiefHee BpeMs ( He mo3nHee 5 ser). llepeuncnennpie UHTEpHET-pecypCchl akTyalbHBI U
JIOCTOBEPHBI.

Paspaborannas mnporpamma yueOHoW aucuuiuimabl  [1J[.01 Marematuka MOXeET OBITh
PEKOMEH/IOBaHa ISl KCTIOJIb30BaHUST B Y4eOHOM IPOIlecce MpH MOATOTOBKE 1o crienuanbHocTH 33.02.01
dapmanus.

Horenm kagheoput unghopmaruonnvix
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