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1. ITACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JTUCHUTLTAHBI

1.1.061acTh NpUMeEHEHUsI IPOTrPaAMMbI

Pabouast mporpamma yueOHON auciuruinHbpl «MaTemaTuka: anreOpa U Hadana
MaTeMaTUYeCKOTO0  aHajiu3a, TeOMETpHus»  pas3paboTaHa  Juisl  CTYACHTOB
cnerranbaocTr 54.02.01/Iuzaiid (110 oTpacisaM) Ha OCHOBE IPUMEPHON MPOTrpaMMbI
o01eo0pazoBaTeibHON yueOHON AMCHUIIIMHBI «MaTeMaTtuka: anrebpa M Hauaja
MaTEMaTH4YECKOTO aHaju3a; FreOMETPHS» IS TPOo(EeCCHOHATBHBIX 00pa30BaTEIIbHBIX
OpraHM3aIii, peKoMeHIoBaHHOW DenepanbHBIM TOCYIAPCTBEHHBIM aBTOHOMHBIM
yupexkaennemM «DeaepanbHblii HHCTUTYT pa3BUTHs 00pazoBanus» (PI'AY «DHPO»)
B KayeCTBE MPUMEPHOUN MPOTrpamMMBbl JJIsl peaanu3allid OCHOBHON Npo(eCcCHOHATBLHON
obpazoBarensHoit mporpammbl CIIO Ha 06a3e OCHOBHOTO 00IIeTr0o OOpa30BaHUS C
MOJIy4eHHEM cpefHero oomero obpasoBanus. [Iporokon Ne3 ot 21 wmrons 201%.
Peructpanmonnsiit Homep penensuu 3770t 23 utoinsa 2015, ®I'AY «DUPO».

1.2.MecT0 y4eOHO# IMCHUILIUHBI B CTPYKTYpe NPOrpaMMbl OATOTOBKHU
CIENHUATHCTOB CPeIHEro 3BeHa:

YueOHas mucruruiiHa «Marematuka: anreOpa ¥ Hadajga MaTeMaTHYeCKOTO
aHallM3a, TEOMETPHUSI» H3ydaeTcs B IHMKJIEC OO0IIeo0pa3oBaTeNbHBIX JAUCIUILIINH,
dbopmupyemMbIX U3 00s3aTeabHbIX NMpeaMeTHbix obsactert ®I'OC cpennero oOiero
oOpazoBanusi, ains creruanbHocT 54.02.01 Jluzaitn (Mo otpacisam). M3ydenwue
mucuurinHbel BJ[.03 Maremaruka: anredpa M Hayajga MaTeMaTHYECKOro aHaiiuza,
reoMeTpusi HEoOXOAMMO Ui OCBOeHHs mnocienytomed nucuuminasl — EH.01
Maremaruka.

1.3.Heau n 3a1a4u y4yeOHOH TUCHUNJIMHBI — TPeOOBaHUS K pe3yJbTaTam
OCBOEHMS TUCIHHUILIUHBI:

Heab aucHUIUIMHBL: (OPMUPOBAHME MPEICTABICHUH O MaTeMaTUKe Kak
YHUBEPCAILHOM SI3bIKE€ HAYKH, CPEJCTBE MOJCIHPOBAHUS SIBICHUN M MPOIIECCOB, 00
UJIeSX U METOJIaX MaTeMaTHKH.

3amayu THCHMIIAHBI

— OBJIAZICHUE MAaTEMAaTUYECKUMH 3HAHUSIMH M YMECHUSMH, HEOOXOIUMBIMH B
MIOBCETHEBHOM JKU3HU, JIJISl U3YYCHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX AUCIUIUIAH Ha
0a30BOM ypOBHE H MAWCHUIUIMH NPOPECCHOHATBHOTO IMKJIA;, I TOJYYCHHUS
oOpa3oBaHusi B 00JacTsAX, HE TpeOyIOUMX YriayOJIEHHONM MaTeMaTH4ecKou
HIOJITOTOBKH,

— pa3BHUTHE JIOTUYECKOTO MBIIUICHUS, TMPOCTPAHCTBEHHOTO BOOOpaXKECHH,
ANITOPUTMUYECKON KYJIBTYphl, KPUTHYHOCTH MBILIUICHHS Ha YPOBHE, HEOOXOIMMOM
st Oy myniei mpodecCHOHATBHOM NIesITeIbHOCTH;

— BOCIIMTaHHE CPEICTBAMU MAaTEMATUKU KYJIbTYPbl JIMYHOCTH, TOHHUMAaHUS
3HAYMMOCTH MAaTeMAaTHKW ISl HAyYHO-TEXHUYECKOTO IPOrpecca, OTHOIICHHS K
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MaTeMaTHKe, KaK K 4YacTH OOIIEYeTOBEYECKON KyNbTypbl 4Yepe3 3HAKOMCTBO C
UCTOpUEH MaTeMaTHKH;

— pacumMpeHue U cUCTeMaTH3alysl OOLIMX CBEIEHUHN O (QYHKUUAX, U3yUYEHUE
HOBBIX KJIACCOB 3JIEMEHTAPHBIX ()yHKIIHIA;

— paculMpeHHe€ U COBEPIIEHCTBOBAaHME MAaTEMaTHYECKOro  ammapaTa,
c(hOpMHUPOBAHHOTO B OCHOBHOM LIKOJIE;

— O3HAKOMJIEHHE C JJIeMEeHTaMu Au(epeHnanbHOr0 HMCUUCICHHUS Kak
anmapaTroM HUccieqoBaHus GYHKIUN, pelIeHus MPUKIaIHbIX 3a/1a4;

— HW3yYeHUE CBOMCTB MPOCTPAHCTBEHHBIX Tel, (OPMUPOBAHHE YMEHHUS
NPUMEHSTH 3TH CBOIMCTBA IS PeLIeHUs IPAaKTUYECKUX 3a/1aY;

— pacmmpeHue u yriyOJeHHe MpeCTaBICHU O MaTeMaTHKe KaK AJIEMEHTE
YeJIOBEYECKON KyIbTYpPbl, O IPUMEHEHUH €€ B MPAKTHUKE;

— COBEpILECHCTBOBAHUE WHTEIUIEKTyaJIbHBIX M PEUYEBbIX YMEHUU IyTeM
Pa3BUTHS IOTHYECKOTO MBIIUICHHUS, 000TralIeHre MaTeMaTHIeCKOTO SI3bIKA.

1.4TlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUeHUs MO AUCHUITUHE (epeyeHb
(opMHUpyeMbIX KOMIIETEHIIN)

OcBoeHue cojiepkaHusi y4eOHOW MMCHMIUIMHBI «MareMaTuka: anreOpa |
HaJyaja MaTEeMaTH4YeCKOro aHajiu3a, TeOMETpHs» O0OCCIeUnBaeT JIOCTH)KEHUE
O0OyYaIOIIMMUCS CIICTYIOMNX pe3yibmamaos.

JAUYHOCMHDBIX.

— chOpMHPOBAHHOCTh TPEACTABICHUH O MAaTEMAaTUKE KaK YHUBEPCAIHLHOM
SI3BIKE

— HayKH, CPeJCTBE MOJICIUPOBAHMS SIBJICHUN U IIPOILIECCOB, UESIX U METOJaX
MaTEMAaTHUKH,

— TIOHMMaHWE 3HAYUMOCTH MaTeMaTUKH I  HAayYHO-TEXHHUYECKOIO
mporpecca, CPOPMHUPOBAHHOCTH OTHOIIEHUS K MaTEeMaTUKE Kak K YacTH
00111e9eI0BeYeCKON KYJIbTYPhI Yepe3 3HAKOMCTBO C UCTOPHEH Pa3BUTHUS MaTEMATUKH,
DBOJIIOLIMEN MAaTEMATHUYECKUX UIEH,

— Ppa3BUTHE JIOTHYECKOTO MBINIJIEHUS, MPOCTPAHCTBEHHOTO BOOOpaKCHMUS,
AITOPUTMUYECKON KYJIbTYPhl, KDUTUYHOCTH MBIIIJIEHUS Ha YPOBHE, HEOOXOIMMOM
U151 Oynyiier npodecCuoHaIbHOM JIeSITEbHOCTH, JIJIsl TIPOJIODKEHUsT 00pa3oBaHus U
caM000pa30BaHMUS,;

— OBJAJIeHHE MAaTeMAaTHYECKUMH 3HAHUSIMH U YMEHUSIMH, HEOOXOIUMBIMHU B
MTOBCETHEBHOM KU3HU, I OCBOCHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCIUIUINH U
JTUCHUIUIMH MPO(EeCCHOHANBHOTO IUKJIA, IS MOJIy4YeHHUs o0pa3oBaHHUsl B OOJACTSX,
HEe TPeOYIONUX YIIIyOJICHHOW MaTeMaTUIeCKON MTOATOTOBKHY;

— TOTOBHOCTh M CHOCOOHOCTh K OO0Opa3oBaHWIO, B TOM  YHUCIE
caM0O00pa30BaHMIO, HA TPOTSHKEHWU BCEH JKM3HU, CO3HATEIbHOE OTHOIICHHE K



HEMPEPHIBHOMY OOpPa30BaHUI0 KaK YCIOBUIO YCHEITHOW TPO(PECCHOHATLHON W
0OIIIECTBEHHOH JIEATEILHOCTH,

— TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITEIbHOM TBOPYECKOW U
OTBETCTBEHHOH JIESTEIHLHOCTH,

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

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

Memanpedmemubtx:

— YMEHHE CaMOCTOSITEIIbHO OMPEACNSITh NETH NEATeILHOCTH U COCTABIISATH
IUTAHBI  JIEATEJIbHOCTH, CaMOCTOSATENBHO OCYIIECTBISATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JACATEIBHOCTD;, WCIOJB30BaTh BCE BO3MOXHBIE PECYPCHI IS
JOCTIDKCHUSI TIOCTABIICHHBIX IEJIEH W pean3alliy TJIaHOB JACSITEIBHOCTH; BHIOUPATH
YCTIENTHBIC CTPATETUN B PA3IMIHBIX CUTYAIHIX;

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

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

— TOTOBHOCTH M CIOCOOHOCTh K CaMOCTOATEIHLHOM HWH(GOPMAIIMOHHO-
MO3HABATEIILHON JEATEIHbHOCTH, BKIIOUAs YMEHHUE OPHUEHTHUPOBATHCS B Pa3TMUHBIX
UCTOYHUKAX HWHPOpPMAIMM, KPUTUYECKH OICHHBATh M  HHTEPIPETUPOBATH
uH(pOpMAITHIO, TIO- TyYaeMYyI0 U3 Pa3IMYHbIX HCTOYHUKOB;

— BJAJCHHUE S3BIKOBBIMH CPEJICTBAMH. YMEHHE SICHO, JIOTHYHO W TOYHO
u3JlaraTh CBOIO TOUKY 3PEHUS, UCTIOIh30BaTh aJICKBATHBIC SI3BIKOBBIE CPEICTRA,

— BJIAJICHUE HaBBIKAMU TIO3HABATENLHOW pEQIIEKCMH KaK OCO3HAHUS
COBEpIIaeMbIX JCHCTBHH M MBICIUTENBHBIX TIPOIECCOB, WX pE3yJNbTaTOB U
OCHOBAHWH, TPAHUI] CBOETO 3HAHUS W HE3HAHWS, HOBBIX IMO3HABATEIIbHBIX 3a7a4 W
CPENCTB IJIsl UX TOCTHKCHHUS,

—  IeNeyCTPEeMIIEHHOCTh B TOWCKaX W  TPHHITHA  PEIICHUH,
COO00pa3UTENHbHOCTh M MHTYHUIUS, PAa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUH,
CIIOCOOHOCTH BOCTIPUHUMATH KPAacOTy U TAPMOHHUIO MUPA,

npeomMemHubix:



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

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

— BJAJCHHME METOJAaMH JI0KA3aTEJIbCTB M aJITOPUTMOB PEUICHUS, YMEHUE UX
IIpUME- HSTh, IPOBOJUTH TOKA3aTEIIBHBIC PACCYKACHUS B X0/1€ PEIICHU 3a/1a4,;

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

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

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

— BIJIQJICHHE OCHOBHBIMM IIOHATHSMH O IUIOCKMX M HPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (PUrypax, UX OCHOBHBIX CBOUCTBAX;

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

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

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

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

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

2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUIIJIUHBI

2.1.00bem yueOHOI TUCHUIIMHBI M BUAbI Y4e0OHOH padoThI

Buja yueOHoii padoThl Koauuecmeo uacos
MaxkcumajibHast yueOHast Harpyska (Bcero) 234
Oos3aTenbHas ayIMTOpHAast yuyeOHas 156




Harpyska (Bcero)

B TOM YHUCJIC.

3aHATHSA JIEKIIMOHHOTO TUIIA 78
IPAKTUYECKHUE 3aHSITHSI 78
CamocrosiTeJibHas padora odydaromerocs 66
(Bcero)
B TOM YHCIIE!
BreaynuTopHasi camocrosiTenbHas padbora 66
KoHncynpranumn 12

Ilpomesrcymounasa ammecmayus 6 ghopme:

1 cemecTp — aud. 3aueT
2 ceMecTp -— dK3aMeH

. Bcero CemecTpbl
Bun yueOHoIt paboThI HACOR 1 5
YueOHasi Harpy3ka (Bcero) 234 96 138
AyauTopHble 3aHATHS (BCEro) 156 64 92
B ToM uncne:
3aHATHUS JIEKIIMOHHOI'O TUIIA 78 32 46
NpaKkTUYECKUe 3aHATHS (TPAKTUKYMBbI) 78 32 46
n1abopaTopHbBIC 3aHATHS
CamocTosiTeJibHasi pa6ora (Bcero) 66 26 40
B TOM YHCIIE!
Kypcosasa paboma
Pegepam 10 4 6
Camocmosmenvuas 6HeayoumopHas paboma 6 6uoe
OOMAUWIHUX NPAKMUYECKUX 3A0aHULl, UHOUBUOYAIbHBIX 56 22 34
3a0anuli, CamoCcmosamMeNbHo20 Nnoobopa U U3YYeHUs
OONOTHUMENILHO20 MEOPEeMU1ecKk020 Mamepuand
KoHcynpranuu 12 6 6
[TpomexxyTouHast artecTanus (3x3amen/3ader/mud.3a4er) fﬁ; SK3AMEH
OO6m1as TpyJI0EeMKOCTh 234 96 138
2.2 CTpyKTYypa IMCHUILIUHBI
KoauuecTBo AYAUTOPHBIX YaC0B Camocros-
HaunmenoBaHue pa3ieioB Teoperu- Mpakruuec- | o oHad padora
pasit Bceero yeckoe P o0yuaronierocs
o0yueHue KHe sarms (gac.)




(B T.u.

KOHCYJIbTAIMH)

1 2 3 4 5
Brenenue 2 2 - -
Anrebpa 22 8 14 12
VYpaBHEeHMS U HEpaBEHCTBA 20 8 12 6
OCHOBBI TPUTOHOMETPUH 18 6 12 8
OYHKIINH, UX CBOWCTBA U rpapuKu 18 8 10 8
Hauana marematnyeckoro aHammsa 28 18 10 8
Kombunatopuka, cratuctuka u Teopus | 16 8 8 9
BEPOSITHOCTEH
I'eomerpus 32 20 12 15
Koncynbramuu 12
Bcero no nucuuminne 156 78 78 78
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2.3. TemaTuyeckuii MjIaH U cojiepkaHue y4eOHOH U CHUILTHHBI

HaumenoBanue pasgenoB n | Cogepskanue yueOHOro MaTepuada, jadoparopHble padoThl H IPaKTHYecKUe 3aHATHSA, | O0beM Yposens
TeM caMoCTosiITeJIbHAsI padoTa 00y4ar0IMXCs 4acoB OCB(;eH"
1 2 3 4
Beenenue Coaeprxanue yueOHOro MaTepuaa
Martemaruka B Hayke, TEXHUKE, SKOHOMHUKE, NH()OPMALIMOHHBIX TEXHOJOTUSAX U 2
IIPaKTUYECKOU AesTenpHoCTH. Llenn u 3agaun n3ydeHns MaTeMaTUKU IIpU OCBOEHUHU
npodeccuii CI10 u cnermansHocTeit CI1O
Paznen 1. Auredpa 34
Tema 1.1 Passutue nonsarus o | Comep:kanue yuedHOro MaTepuasia 2 1
yucIie Ilenble u parmoHanbHble YKcina. JlelicTButenbHble uncia. KommiekcHble uncna.
IIpakTuyeckue 3aHATHS:
Apudmernueckue AeCTBUS HAJl YUCIaMH, HaXOKACHHE MPUOIMKEHHBIX 3HAYCHUI 2 2
BEJIMYMH U TIOTPEIIHOCTEH BhIYMCICHUN (AOCOIFOTHOM M OTHOCUTEIILHOM), CPAaBHEHUE
YHUCJIOBBIX BBIPAKEHUU
Tema 1.2. KopHu, cTeneHu u Conep:kanue y4eOHOIro MaTepuasia
Jorapugmsi Kophu u crenenn. Kopau HaTypanbHOM CTENIEHH U3 YKCIIa U UX CBOMCTBA. CTENEHH ¢
palMOHANIBHBIMU MTOKA3aTENISIMU, UX CBOMCTBA. CTENEHU ¢ IEHCTBUTEIbHBIMU 2 1
IIOKAa3aTEIsIMHU.
IIpakTHYecKkHe 3aHATHA:
Beruncnenue u cpaBHEHUE KOpHEW. BrlnoaHenue pacueros ¢ pagukanamu. Pemenue
UppalnroHaIbHBIX ypaBHeHHH. CpaBHeHue crenenei. [I[peoOpazoBaHue BbIpakeHUH, 2 2
coJiepKallMX CTEIECHH
IIpakTuyeckue 3aHATHS:
Pemenue noka3arenbHbIX ypaBHEHUM. PellieHne npukiIaaHbixX 3a1a4 2 2
Conep:xanue yueOHOro MaTepuasa 5 1

Jlorapudm. Jlorapudm unciaa. OcHOBHOE JorapuMUIECKOE TOXKAECTBO. JleCATHUHBIC U
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HaTypaibHble Jorapudm. [IpaBuna nerictuii ¢ morapudmamu. [lepexom k HoBomy
OCHOBaHHIO

IIpakTuyeckue 3aHATHS:

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

IIpakTHYeckHe 3aHATHA:
OCHOBHBIE IPUEMBI PEIICHUS YPAaBHCHUHN

IIpakTHYeckHe 3aHATHA:
Pewenue cucreM ypaBHEeHUN

Tema 2.2 HepaBeHcTBa

Conep:xanue yueOHOro MaTepuasa

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

Conep:xkanue y4eOHOIro MaTepuasa

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

OcHOBHbIE IPUEMBI UX PELICHUS

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

IIpakTHYecKkHe 3aHATHA:

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

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

CamocrosiTeqbHasi padora

BBHITIOJTHEHHUE IOMAITHUX 33/IaHui TI0 pa3aeny 2

IIpumepHasi TeMaTHKAa BHeAYUTOPHOI CAMOCTOSITEJILHOH PadoThI
Hanmucanue pedepatos:

HccnenoBanue ypaBHEHUM U HEPABEHCTB C MapaMeTPOM

Paszaea 3. OcHOBBI
TPHTOHOMETPUH

26

Tema 3.1.OCHOBHBIE TOHATHUS

Conep:kanue y4e0OHOIro MaTepuasa

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

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

Conep:xanue yueOHOro MaTepuasa

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

rpadukoB PyHKINH, 3aJaHHBIX PA3THYHBIMH CIIOCOOAMHU
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IIpakTHYeckHe 3aHATHA:

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

Conep:xanue yueOHOro MaTepuasa

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

IIpakTHYecKkHe 3aHATHA:

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

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

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

Conep:xanue yueOHOro MaTepuasa

Onpenenenne (Qynkmuii, ux cBoWctBa u rTpaduku. I[IpeoOpazoBanusi rpaduKOB.
[TapajutenpHBIA TEPEHOC, CUMMETPHUS OTHOCUTEIBHO OCEH KOOPAWUHAT U CHUMMETPHUS
OTHOCHUTEJIbHO Hayana KOOPAWHAT, CAMMETPHUSI OTHOCUTENIBHO MPSIMOM Y = X, pacTsKEeHue
U C)KaTHe BIOJb OCEH KOOPAUHAT

IIpakTuyeckue 3aHATHS:
ITpeoOpaszoBanue rpaduka QyHKINH.

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

CamocTrosiTesbHasi padora

BBITNIOJTHEHHUE TOMAILIHUX 3a/laHuii 1o pa3zaeny 4

IIpumepHasi TeMaTHKAa BHEAYIUTOPHOI CAMOCTOSITEILHOM PadoThI
Hanwucanue pedepatos:

CrnoxeHre rapMOHUYECKUX KOJIeOaHU

I'paduueckoe penieHre ypaBHeHUN U HEPABEHCTB

Pasznea 5. Hauaaa

36
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MATEMATHYCCKOI0 aHAJINU3a

Tema 5.1.
ITocnenoBaTenbHOCTH.

Conep:kanue y4e0HOTro MaTepuasa

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

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

IIpakTuyeckue 3aHATHS:

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

Tema 5.2 IlpousBoanas

Coaeprxanue yueOHOro MaTepuaa

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

Conep:xanue yueOHOro MaTepuasa

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

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

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

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

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

Conep:kanue y4e0OHOIro MaTepuasa

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

Tema 5.3 IlepooOpazHas u

Conep:xkanue y4e0OHOTro MaTepuasa

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

Tema 6.z. D1eMEHTHI TEOPUU

Conep:xanue yueOHOro MaTepuasa

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

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

Tema 7.2 Ilpsmveie u Conep:kanue y4eOHOTro MaTepuasa

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

Conep:kanue y4eOHOIro MaTepuasa

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

Conep:xanue yueOHOro MaTepuasa

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

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

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

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

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

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

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

TeJ BpallleHHs] © MHOTOTPaHHUKOB. Pa3nuuHbie BUbI MHOTOTPaHHUKOB. X n300pakeHus. 2
[imomaae moBepxXHOCTH
Tema 7.4.Tena u nosepxHoctn | Comep:kanue yuedOHOro MaTepuasia
BpAICHU Hunuuap u koHyc. YcedeHHbI Konyc. OCHOBaHUE, BHICOTa, OOKOBAsi TOBEPXHOCTD, 2
oOpasytomas, pazBepTka. OceBble CEUSHHsI U CeUeHHUsI, apajuiesbable ocHoBaHuIo. [llap u
cdepa, nx ceuenus. KacarenpHast IIIOCKOCTh K cepe
IIpakTuyeckue 3aHATHS: 2
Ceuenus ¥ pa3BepTKU MHOTOTPAHHHUKOB.
Tema 7.5.13mepenus B Conep:kanue y4eOHOro MaTepuasa
FCOMETpHUH Ob6wvem u ero m3mepenue. Murerpanbhas ¢opmyna o0bema. dopmynsl oObema Kyoa, 2
MPSIMOYTOJIBHOTO Tapajuieienurnena, npu3Mel, mnaapa. Gopmynsl o6bemMa TUpaMUIbl U
KoHyca. @opMyJIbl IIJIOLIAAHM TOBEPXHOCTEN IMJIMH]IpA U KOHYCa
Conep:xanue yueOHOro MaTepuasa
®opmynel o0bemMa mmapa u 1omanu cdepbl. [lomobue Ten. OTHOIIEHHS TUIONIAACH 2
MMOBEPXHOCTEH U 00bEMOB MOJOOHBIX TEI
IIpakTHYecKkHe 3aHATHA: 2
Brmaucnenue mwiomanei 1 00bEMOB
KonTtpoabsnas padora Ne 7: «I'eomerpusi» 2
CamocrosiTesbHast padora
BBITIOJTHEHUE TIOMAIIHUX 3a/1aHuil 1o pa3zaeny /
IIpumepHasi TeMaTHKa BHeayAUTOPHOI CaMOCTOSITeIbHOI padoThl
Harmmcanne pedepara: 15
BekropHoe 3a1aHHe NPSMBIX U INIOCKOCTEN B IIPOCTPAHCTBE
[IpaBuiibHBIE U MONYIPAaBUIbHBIE MHOTOIPAaHHUKHU
KoHnyeckue ceueHus 1 UX IPUMEHEHUE B TEXHUKE
KouncyabTanuu 12
Bcero 234
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J11s XapaKTepUCTUKU YPOBHSI OCBOCHHSI y4eOHOT0 MaTepHalia UCIOIb3YIOTCS ClIeAyoNne 0003HAUCHHUS:

1. —03HaKOMHTEJbHBIH (Y3HaBaHUE paHEE U3YUCHHBIX OOBEKTOB, CBOWCTB);

2. —penpoayKTHBHBIH (BBITIOJHEHHE JACATSIBHOCTH 10 00pa3ily, HHCTPYKIIMU HJIH 0] PYKOBOJICTBOM)

3. —poaAyKTHBHBIHN (MITAHUPOBAHUE U CAMOCTOSITEILHOE BBIITOJHEHHE JACATEIBHOCTH, PEIICHUE TPOOJIEMHBIX 3a/1a4)
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2.4.Conep:kanue pa3jiejoB TUCHMILTHHBI

2.4.1.3au9TH JEeKIUOHHOr0 THIIA

Ne
pas
e
a

HanmenoBanue
pasznerna

ConepxaHue pasfernna

®dopma
TEKYILETro
KOHTPOJIA

1

2

3

4

BBenenue

MaremaTrka B HayKe, TEXHUKE, SKOHOMUKE,
WH()OPMAITMOHHBIX TEXHOJOTUSIX U MTPAKTUYECKON
nesiTebHOCTH. Llenu v 3a1aun u3ydeHnss MaTeMaTHKH TIPU
ocsoernu npodeccurt CI1O u cienmansroctert CII10.

%

Anrebpa

[enble u panoHaIbHBIE YKCIA. JleHCTBUTENbHbBIE YHCIA.
Komnnekcusie uncia. Kopau u crenenn. Kopau
HaTypaJbHOHM CTENIEHU U3 YUCiIa U UX CBOHCTBA. CTETCHH C
palroHaIBHBIMU MOKAa3aTEIsIMHU, UX cBoKcTBa. CTENEHHU ¢
JIEHCTBUTEIbHBIMU TTOKa3zatensaMu. Jlorapudm. Jlorapudpm
ymcna. OCHOBHOE JTIOTapru(MUIECKOE TOKIECTBO.
Jecsatuunbie u HaTypalibHbIC JorapudMel. [IpaBuna
nencTBur ¢ Jorapupmamu. [lepexo K HOBOMY OCHOBAHHIO.
[IpeobpazoBanue anredpandeckux BHIPAKCHHH.
[IpeoOpazoBanne panMOHATBHBIX, UPPALMOHATBEHBIX
CTETEHHbIX, TOKA3aTeIbHBIX U JOrapuMUUECKUX
BBIPKCHHH .

YpaBHeHus u
HEpaBEHCTBA

YpaBHEHUs U CHCTEMbI ypaBHEHUH. PalinoHanbHbIE,
UppalMoHaIbHbIE, TOKa3aTeNIbHbIE U TPUTOHOMETPUUECKHE
YpaBHEHHUS U CUCTEMbI. PABHOCUIILHOCTD ypaBHEHUH,
HEPaBEHCTB, cucTeM. OCHOBHBIE TPUEMBI UX PEIICHUS
(pazyioskeHUE Ha MHOXKHTEIIH, BBEJICHUE HOBBIX
HEHM3BECTHBIX, MOJCTAHOBKA, TPAQUUECKUI METO).
HepasencrtBa. PauronanbsHble, HppaliiOHaIbHEIE,
nokasareibHble HepaBeHCTBAa. OCHOBHBIE PUEMBI UX
pemenus. Micrionp3oBaHre CBOUCTB U TPaUKOB (PYHKITUH
MIPU PEILICHUU YPAaBHEHUHN U HEpaBEHCTB. MeToa
UHTEpBaNIOB. M300paskeHne Ha KOOPIMHATHOU TUTIOCKOCTH
MHOKECTBA PEIICHUH YPaBHEHUH U HEPABEHCTB C JBYMS
MEPEMEHHBIMH U UX cucTeM. [IpruMeHeHne MaTeMaTuyecKux
METO/IOB JJIsl PEILICHUS COJEPKATENbHBIX 3a7a4 13
pa3TUYHBIX 00JIaCTeH HAyKHU U MpakTuku. HTeprpeTanus
pe3ynbTara, y4eT peallbHbIX OrpaHHuYEHUH.

OCHOBBI
TPUTOHOMETPHH

Panuannas mepa yrna. BpamarensHoe nsuxenue. Cunyc,
KOCHHYC, TAHT€HC U KOTaHreHC yncia. Dopmyrsl
npuseneHusa. @opmyisl cinoxeHus. PopMyIibl yABOCHHUS
®dopmybl TosToBHHHOTO yrita. [IpeodbpazoBanust
IPOCTENUIINX TPUTOHOMETPHUECKUX BBIPAXKEHUHN
[IpeoOpazoBanne CyMMBbl TPUTOHOMETPUYECKUX (PYHKITUH B
IIPOU3BEJICHUE U IIPOU3BEICHUS B CYMMY.
Tpuronomerpruyeckue ypaBHEHUS U HEPAaBEHCTBA
[Ipocreiimme Tpuronomerpuyeckue ypasHenus. OopatHble
TPUTOHOMETpHUUYECKHE (PYHKIIMHU. APKCHHYC, apKKOCHHYC,
apKTaHI'€HC.
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pa3
Jien

HanmenoBanue
pasznerna

ConepxaHue pasferna

dopma
TEKYIIETO
KOHTPOJIS

[EEN

2

3

4

OyYHKIUHU, UX
CBOIiCTBa U
rpaduku

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

%

Hauamna
MaTEMATHYECKOT'O
agajn3a

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

Kombunatopuxka,
CTaTUCTHKA U
Teopus
BEPOATHOCTEM

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

HanmenoBanue
pasznerna

ConepxaHue pasferna

dopma
TEKYIIETO
KOHTPOJIS

2

3

4

I'eomeTrpus

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

%

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

2.4.2.3aHATHA CEMHUHAPCKOI0 THNA
He nmpenycmotpensi

2.4.3.IlpakTuyeckune 3aHATHS

Ne

Hanmenosanue
paszena

HanmeHoBaHue MPakTHYESCKUX (1a00paTOpHBIX) paboT

dopma
TEKYIIEro
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KOHTPOJIA

2

4

Bsenenue

v

Anrebpa

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

v IIP KP

YpaBHeHuUs 1
HEpaBEeHCTBA

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

VY. I1P,KP

OCHOBBI
TPUTOHOMETPHUU

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

v IIP KP

DYHKIUHU, UX
CBOIiCTBa U
rpaduku

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

v IIP KP

Hauyana
MAaTEMATHYECKOTO
a”HaJImM3a

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

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

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

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

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

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

2.4.4.Copnep:kaHue caMOCTOSITeJILHOW PadoThI

CamoctositennbHast pabora crymeHtoB (CPC) — »9T0 akTuBHBIE (QOPMBI
VHIMBUIYATBHON M KOJUICKTHBHOHM JESITEIbHOCTH, HAIPABICHHBIE HA 3aKpEIUICHUE,
pacmipeHre ¥ CUCTEMaTH3allMi0 MPOMIEHHOr0 Marepuajga 10 TeMaM Yy4eOHOM
JUCIUTUIAHBI.

CamocrosiTesibHass paboTa SIBJISETCS OJHUM U3 BHIOB YYEOHBIX 3aHATHI
CTY/ICHTOB, LIEJISIMUA KOTOPOH SIBJISTFOTCSI:

— CHUCTEMATH3allUs M 3aKPEIUICHUE TMOJIyYCHHBIX TEOPETHYSCKUX 3HAHUM U
NPAaKTUYCCKUX YMEHHI CTY/ICHTOB,;

— yrayOJieHue ¥ paciiupeHue TCOPETHUSCKUX 3HAHUA;

— (dopMupoBaHMe yYMEHUH WCIOJB30BATh pasivuHbie HWH(DOPMAIOHHBIC
UCTOYHUKHA  (HOpMATHBHYIO, TMPAaBOBYIO, CIPAaBOYHYK JOKYMEHTAIUI0 U
CHENHATBHYIO IUTEPATYPY);

— pa3BUTHE TIO3HABATENBHBIX CHOCOOHOCTEH W AaKTHBHOCTH CTYJIEHTOB,

26



TBOPYECKOU VHHLIMATUBBI, CaMOCTOSITEJIBHOCTH, OTBETCTBEHHOCTHU u
OpPraHU30BaHHOCTH;

— (opMHUpOBaHHUE  CAMOCTOSATEIBLHOCTH  MBIIUICHUS, CIHOCOOHOCTEN K
CaMOpPa3BUTHIO, CAMOCOBEPIIIEHCTBOBAHUIO U CAMOPEATIN3ALNN;

— pa3BUTHUE UCCIEA0BATEIBbCKUX YMEHUM.

B kauectBe dopMm u MetomoB KOHTpoias BHeayautopHoit CPC moryt OBITH
UCIIOJIb30BaHbl CEMUHAPCKUE 3aHATHs, 3a4e€Thl, TECTUPOBAHUE, KOHTPOJbHBIE
paboThl, MAaTEMATUYECKUE AUKTAHTHI U JIP.

Kpurepusimu onieHku pe3ynbratoB BHeayauTopHoi CPC sBisroTcs:

— YPOBEHb OCBOCHHSI yU€OHOTO MaTepHaa,;

— YMEHHME UCIIO0JIb30BATh TEOPETUUECKUE 3HAHUS IIPU BBITOJHEHUH IPAKTHYECKUX
3ajxady;

— 000CHOBAaHHOCTb U YETKOCTh U3JI0KEHUS OTBETA,;

— odopMieHue MaTepralia B COOTBETCTBUU C TPEOOBAHUSIMH.

Kontpons pesynpratoB BHeaynutopHo CPC  MOXKET OCYLIECTBISAThCA B
npenenax BpEMEHHM, OTBEJEHHOTO Ha o00s3aTelibHble Y4YeOHbIe 3aHATHS W
BHeayauTopHyto CPC, MoxeT nmpoxoAuTh B MUCbMEHHOW, YCTHOW WJIA CMENIAHHOU
dbopme, ¢ IpeICTaBICHUEM MPOAYKTa TBOPUYECKOM JESITEIILHOCTH CTY ICHTA.

Bunwsr CPC:

— 10 OBJIAJIEHUI0 3HAHUSIMU. aAHAJTU3 TEKCTa YYeOHMKA, TOTOJIHUTEIHLHOU
JUTEpaTypbl, COCTABIICHHE MJIaHA,

— M0 3aKpeNIeHNI0 U CUCTeMAaTH3alMU 3HAHMI: paboTa ¢ KOHCIIEKTOM JICKITUH,
paboTa ¢ yueOHUKOM, JOTIOTHUTEIBHON JTUTEPATypOi, IOAITOTOBKA JIOKJIAJIOB,;

— no (opMHUPOBAHUIO YMEHM M HABBIKOB. PEIICHHE MPOOJIEMHBIX BOIPOCOB
MIpU MOATOTOBKE K SK3aMEHY.

IIpumepHas TeMaTuka pedepaToB:
1. HenpepwiBHBIE ApOOH.
2. [IpuMeHeHre CI0KHBIX MPOLIEHTOB B 9KOHOMUYECKHUX pacyeTax.
3. [NapannensHOE MPOEKTUPOBAHUE.
4. CpenHue 3Ha4€HUS U UX IPUMEHEHUE B CTATUCTHUKE.
5. BekTopHoe 3a/1aHue MpsIMbIX U MJIOCKOCTEH B MPOCTPAHCTBE.
6. CrioxeHne TapMOHUYECKUX KOJICOAHUH.
7. I'paduyeckoe pelieHue ypaBHEHUI 1 HEPABEHCTB.
8. IIpaBuiibHBIE U TTOYTPABUIbLHBIE MHOTOTPAHHUKH.
9. Konnueckue ceyeHus U UX MPUMEHEHNE B TEXHUKE.
10.Tlonstre nuddepennrana u ero MPUIOKEHUS.
11. Cxembl NOBTOPHBIX UCHbITaHUN bepHyn.
12.ViccnenoBanue ypaBHEHUI 1 HEPABEHCTB C MapaMeTPOM.

2.4.5.1lepevyeHb y4eOHO-METOAMYECKOT0 00eCcIeYeHHUsI 1JIs1 CAMOCTOSAITEIbHOM PadoThI
00y4YaOIMXCS MO AUCHUIITHHE

Ha camocrtosatenpHyo paboTy oOyyarommxcss OTBOAUTCS 66 yacoB ydeOHOro
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BPEMEHH.
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HaumenoBanue [lepeueHs yueOHO-METOANYECKOT0 00eCeYeHUs JUCITUIUINHBI 110
Ne |pa3pmena, Temsbl, Buga BBITIOJIHEHUIO CAMOCTOSITEIBHOM paboThI
CPC
1 2 3
BBenenue. 1. boromornog, H. B. Marematuka: anredpa u Hauana
MaTeMaTU4ecKoro aHanusa, reomerpus : yueonuk aus CI10 / H. B.
Bboromorog, I1. M. Camoitnenko. — 5 uzn., nepepad. u gon. — M. :
1. UznarensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccronansHoe o6pazoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D9%4
Auredpa 1. boromornos, H. B. Maremaruka: anrebpa u Hauana
MaTeMaTHYECKOTo aHanu3a, reomerpus : yueonuk aus CITO / H. B.
Boromonos, I1. 1. Camoitnenko. — 5- u3n., nepepad. u gon. — M. :
2. WznarenscrBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccuonansHoe oo6pa3zoBanue). — ISBN 978-5-534-02325-1. —
Pexum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D9%4
YpaBHeHus u 1. boromo:og, H. B. Marematuka: anredpa u Hauana
HepaBeHCTBa MaTeMaTU4ecKoro aHanusa, reomerpus : yueonuk aus CI10 / H. B.
Bboromorog, I1. . Camoitnenko. — 5 usn., nepepad. u gon. — M. :
3. U3narensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccronansHoe ob6pa3zoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D9%4
OcHoBBI 1. boromornos, H. B. Marematuka: anredpa u Hauana
TPUTOHOMETPHH MaTeMaTU4ecKoro aHainusa, reomerpus : yueonuk aius CI10 / H. B.
Boromorog, I1. . Camoitnenko. — 5 uzn., nepepad. u gon. — M. :
4. UznarensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccronansHoe oOpa3zoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D9%4
DyHKIMHT, HX 1. boromornos, H. B. Marematuka: anredpa u Hadana
CBOMCTBA U MaTeMaTH4eCKOro aHanusa, reomerpus : yueonuk s CI10 / H. B.
rpadpuxu Boromonos, I1. 1. Camoitnenko. — 5- u3n., nepepad. u gon. — M. :
5. UznarenscrBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-02325-1. —
Pexum goctymna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D9%4
Hauana 1. boromosnog, H. B. Marematuka: anredpa u Hauana
MaTeMaTHYeCKOr0 |MaTeMaTHYeCKOTo aHaiu3a, reomeTpus : yueOnuk s CI1O / H. B.
aHaAJIN3a Bboromorog, I1. . Camoitnenko. — 5 usn., nepepad. u gon. — M. :
6. W3znarensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccronansHoe ob6pa3zoBanue). — ISBN 978-5-534-02325-1. —
Pexxum nocryna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D9%4
Kom6unaropuka, |1.Bboromonos, H. B. Maremaruka: anredpa u Hauana
7. |craTHCTHMKA U MaTeMaTHYECKOTo aHanu3a, reomerpus : yueonuk aus CI1O / H. B.
Teopus Bboromonos, I1. 1. Camoitienko. — 5 u3 ., nepepad. u gon. — M. :
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BepOsSITHOCTEl W3narensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccuonansHoe obpa3zoBanue). — ISBN 978-5-534-02325-1. —
Pexum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D9%4
1. boromonos, H. B. Maremaruka: anredpa u Hadasna
MaTeMaTU4ecKoro aHainusa, reomerpus : yueonuk aus CI10 / H. B.
Bboromorog, I1. M. Camoitnenko. — 5 uzn., nepepad. u gon. — M. :

I'eomeTpus W3narensctBo IOpaiit, 2017. — 39&. — (Cepus :
[MpodeccronansHoe oOpa3zoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D94

O-
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'UHN

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

[locTaBneHHass 3amaya TMO3BOJSET MPEBPATUTh TPAAUIMOHHOE OOyYeHHE,
HaIlpaBJICHHOE HA HAKOIUJICHWE 3HAHWM, YMEHHI, HaBBIKOB, B IMPOLECC PA3BUTHUS
JUYHOCTH CTYACHTa, a WMEHHO BHEJIPEHHUE COBPEMEHHBIX OO0pa30BaTEIBHBIX
TEXHOJIOTUU. YXOJ OT TPAJUIMOHHOIO 3aHSATHS YEpe3 MCIOJIb30BAHUE B IPOLECCE
00y4eHMST HOBBIX TEXHOJOTHUN MO3BOJISIET YCTPAHUTh OJTHOOOpa3rue 00pa3oBaTeIbLHOM
Cpelbl U MOHOTOHHOCTh y4e€OHOTO Mpoliecca, CO3AacT YCIOBHUS Ui CMEHbI BUIOB
NEeATEIbHOCTH oOydJarommxcs, MO3BOJIUT peanu3oBaTh MPUHLIUTIBI
30poBbhecOepexeHusi. PexoMeHayeTcs OCYIIeCTBIATh BBHIOOP TEXHOJOTHH B
3aBUCUMOCTH  OT  NIPEAMETHOIO  COJEpkKaHWs, LeNel  3aHsITus, ypOBHSA
MOJATOTOBJIEHHOCTH  OOy4Yaromuxcs, BO3MOKHOCTH  YJOBJIETBOPEHHS  HX
00pa3oBaTesbHBIX 3aIIPOCOB U UX BO3PACTHON KATETOPHH.

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

1) TMYHOCTHO-ACSITEIbHAS TEXHOJIOTHS;

2) UrpoBasi TEXHOJIOTHSI;

3) pa3BuBaromas TeXHOJIOTHS;

4) 3mopoBbecOeperaroIias TeXHOJIOT S,

5) nHPOKOMMYHUKAIIMOHHAS] TEXHOJIOTHSI.

3.1 06pa3oBaTesibHbIe TEXHOJOTHU NPH NMPOBEIEHUHU JEKIIH

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

1 2 3 4
1. Bsenenue JIN9HOCTHO-IesATeNbHAs 2
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
2. Tema 1.1.Pa3Butue noHATHS O YKUCIIE JINYHOCTHO-IeATENbLHAS 2
TEXHOJIOTHS,
pa3BUBAIOIIAS TEXHOJIOTHUS
3. Tema 1.2.Kophu, crenienu u orapudMsl JIngnoCTHO-AEATENBHAS 6
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
4. Tema 2.1.YpaBHEHUS U CHCTEMBI YPaBHEHHI JInuHOCTHO-EATENbHAS 2
TEXHOJIOTHS,
pa3BUBAIOIIAS TEXHOJIOTHUS
5. Tema 2.2.HepaBeHcTBa JInuHOCTHO-AEATENbHAS 2
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
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0. Tema 3.1.OCHOBHBIE TOHATHS JInu"OCTHO- eI TENbHAS
TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
7. Tema 3.2 OCHOBHBIE TPUTOHOMETPUYECKHE JInynoCTHO-AEATENbHAS
TOXJIECTBA TEXHOJIOTHS,
pa3BHUBAONIAST TEXHOJIOTHS
8. Tema 3.3IIpeoOpazoBanust MPOCTEUIITUX JlngHOCTHO- eI TEIBHAS
TPUTOHOMETPUYECKHUX BBIPAKCHUIA TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
9. Tema 3.4.Tpuronomerpuieckue ypaBHEHUS U JInynoCTHO-AEATENbHAS
HEPaBEHCTBA TEXHOJIOTHS,
pa3BHUBAONIAS TEXHOJIOTHS
10. Tema 4.1 ®yaknun. CBoMCTBA HYHKIIHH. JInu"OCTHO- eI TENbHAS
OO6patHbie QyHKIUN TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
11. Tema 4.2.Creneunsle, MoKa3aTelbHBIE, JIN9HOCTHO-IeATeNbHAS
norapuMuUecKue U TPUTOHOMETPUUYECKUE TEXHOJIOTHS,
¢byskuu. OOpaTHBIE TPUTOHOMETPUYECKHE pa3BUBAOIIAS TEXHOJIOTHS
byHKIUHA
12. Tema 5.1.I1ocaeqoBaTenbHOCTH. JInu"OCTHO- eI TENbHAS
TEXHOJIOTHS,
pa3BUBalOIIas TEXHOJIOTHS
13. Tewma 5.2.TIpouszBoanHas JInu"OoCTHO- eI TENbHAS
TEXHOJIOTHS,
pa3BUBalOIIas TEXHOJIOTHS
14. Tema 5.3.1lepBooOpa3Has U UHTETpa JlnyHoCTHO-AEsATENbHAS
TEXHOJIOTHS,
pa3BHUBAOIIAS TEXHOJIOTHS
15. Tema 6.13neMeHTH KOMOMHATOPUKH JInu"OCTHO- eI TENbHAS
TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
16. Tema 6.2.37€MEHTHI TEOPHH BEPOSITHOCTEHN JlnyHoCTHO-AEsATENbHAS
TEXHOJIOTHS,
pa3BHUBAOIIAS TEXHOJIOTHS
17. Tema 6.3.D51eMeHTH MATEMATHYECKOMI JINYHOCTHO-IeATENRLHAS
CTaTHCTUKH TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
18. Tema 7.1KoopauHatsl 1 BEKTOPBI WNHpoxoMMyHUKaIIMOHHAS
TEXHOJIOTHS,
310poBbecOeperarorast
TEXHOJIOTHS
19. |Tema 7.2.1IpsiMble U IJIOCKOCTH B IPOCTPAHCTBE WNHpoxoMMyHUKaIIMOHHAS
TEXHOJIOTHS,
310poBbecOeperaroast
TEXHOJIOTHS
20. Tema 7.3.MHOTOTpaHHUKH NudpoxoMMyHHUKAITMOHHAS
TEXHOJIOTHS,
310poBhecOeperaromas
TEXHOJIOTHS
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21.

Tema 7.4.Tena v MOBEPXHOCTH BpaIEHUS

NudoxoMmMyHHUKAITMOHHAS
TE€XHOJIOTU,
310poBhecOeperaromas
TCXHOJIOTUA

22.

Tema 7.5.13mepenus B reOMETpUHA

NudoxoMmMyHHUKAITMOHHAS
TE€XHOJIOTU,
3I0poBhecOeperaromas
TCXHOJIOTUA

3.2.00pa3oBaTe/ibHbIE TEXHOJOTHH MPHU MPOBEAeHUN NPAKTHYECKUX 3aHATHIA

Ne Tema 3ansaTus Buas! npuMensembIx Ko
00pa3oBaTeIbHbIX yac
TEXHOJIOTUM
1. Beenenue JIN9HOCTHO-IesATeNbHAS
TEXHOJIOTHS,
Pa3BUBAIOIIAS TEXHOJIOTHUS
2. Tema 1.1.Pa3BuTHe NOHATHS O YHCIIC JIMYHOCTHO-AeATEIbHAs 2
TEXHOJIOTHS,
Pa3BUBAIOIIAS TEXHOJIOTHUS
3. Tema 1.2.Kopnu, crenieHu U JIorapu@mMsl JlngHOCTHO- e TEIBHAS 12
TEXHOJIOTHS,
pa3BUBAIOIIAs TEXHOJIOTHS
4. Tema 2.1.YpaBHEHUS U CUCTEMBI ypaBHEHUN JIngnoCTHO-AEATENBHAS 6
TEXHOJIOTHS,
Pa3BUBAIOIIAS TEXHOJIOTHUS
5. Tema 2.2.HepaBencrBa JIMYHOCTHO-IeATeIbHAs 6
TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
6. Tema 3.1.OcHOBHBIE TOHATHS JIN9HOCTHO-IesATeNbHAS 2
TEXHOJIOTHS,
Pa3BUBAIOIIAS TEXHOJIOTHUS
7. Tema 3.2 OcHOBHBIE TPUTOHOMETPUUYECKHE JInuHOCTHO-EATEbHAS 4
TOX/ECTBa TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
8. Tema 3.3[IpeobpazoBanus TPOCTEHIINX JIMYHOCTHO-/IeATENIbHAS 2
TPUTOHOMETPUUECKUX BBIPAKEHUN TEXHOJIOTHS,
Pa3BUBAIOIIAS TEXHOJIOTHUS
0. Tema 3.4. TpuroHomeTpuuecKkre ypaBHCHUS U JInuHOCTHO-EATENbHAS 2
HEpaBEHCTBA TEXHOJIOTHS,
pa3BUBAIOIIAs TEXHOJIOTHS
Tema 4.1 ®yukuuu. CBoiicTBa QyHKIUMN. JInyHOCTHO-EATEIbHAS 6
. y y

OO6parnpie QyHKIHH

TCXHOJIOT U,
pa3BuBaromias TCXHOJIOTUA
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11. Tema 4.2.CreneHuble, IOKa3aTelbHbIE, JIn4HOCTHO-IeITeIbHAS
norapu(MUIECKUE U TPUTOHOMETPUUECKUE TEXHOJIOTHS;
¢bysakuu. OOpaTHBIE TPUTOHOMETPUIECKIE Pa3BUBAIOIIAS] TEXHOJIOTHUS

byHKIIIH

12. Tema 5.1.ITocmemoBaTeIbHOCTH. JIM4HOCTHO-IeATEIbHAs

TEXHOJIOTHS,
pa3BUBAIOIIAS TEXHOJIOTHUS

13. Tema 5.2.1IpousBogHas JIMYHOCTHO-AesTeIbHAS

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

Pa3BUBAIOIIAS TEXHOJIOTHUS

15. Tema 6.121eMeHTH KOMOMHATOPHUKHU JIM4HOCTHO-IeATeIbHAs
TEXHOJIOTHS,

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

Pa3BUBAIOIIAS TEXHOJIOTHUS

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

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

Pa3BUBAIOIIAS TEXHOJIOTHUS

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

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

Pa3BUBAIOIIAS] TEXHOJIOTHUS

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

pa3BUBAIOIIAS TEXHOJIOTHUSA

22. Tema 7.5.13Mepenust B reoMeTpuu JINYHOCTHO-AesTeIbHAS

TCXHOJIOT U,
pa3BuBaromias TCXHOJIOTUA

33




4. YCJIOBUSA PEAJIMZALIUUA ITPOI'PAMMBI IUCHUITJINHBI

4.1. MarepuaJIbHO-TEXHUYeCKasA 0a3a, He00X0aUMAas 15l OCyLeCTBJICHUS
00pa3oBaTeJIbHOI0 MpoLecca Mo JMCHUINJINHE

Peanuzanus yaeOHON ITUCIUILINHBI OCYIIECTBISCTCS B KAOMHETE MaTeMaTHKHU:
anreOphl M Ha4aJl MATEMATUYECKOTO aHAIN3a, TEOMETPHUH.
O6opynoBaHue yueOHOTO KaOMHeTa!

— MyJIbTHMEINA KOMIUICKT (MyJIbTUMEIHAIIPOCKTOP U SKpaH),

- IEPEHOCHON HOYTOYK,

— KOMTIBIOTED,

— JIOCKa MeJIOBas, JJ0CKa MapKepHas,

—y4eOHast MeOesIb, KOMIUICKThI CTCHIOB.

4.2 lepevyeHb He0OX0AUMOT0 IPOrPAMMHOI0 00ecrevYeHust

1. Onepanuonnas cuctema Microsoft Windows 10 Kontpakt Nel04-ADD/2016
ot 20.07.2016KxopniopaTuBHas JIUIICH3US);

2. ITaker nporpamm Microsoft Office Professional Pluskdurpakt NelO4-
AD®/20160T 20.07.2016K0pmopaTuBHAS JTUICH3HS);

3. AHTUBUpYCHas 3amuTa PU3NUecKuX pabodnx craHuii u cepBepoB. Kaspersky
Endpoint Securityiis 6usneca — Crangaptaenii Russian Edition. 1500-2499 Node 1
year Educational Renewal Licenseofrpakt Ne99-AD®d/2016 or 20.07.2016,
KOPIIOpaTHBHAS JIMIICH3HUSA);

4. 7-zip GNULesser General Public LicenseBobomnoe mporpaMmHoe
obecrieueHne, He OrPaHUICHO, OECCPOTHO);

5. Unrepuer Opayszep Google Chromeogcruiatnoe nmporpaMmmHoe obecrieueHue,
HE OTpaHUYEHO, OECCPOYHO);

6. K-Lite Codec Pack —yHuBepcanbHbiii HaOOp KOJEKOB (KOIHUPOBIIHNKOB-
JCKOUPOBIIMNKOB) U YTUJIMT JJIsl POCMOTPa U 00pabOTKK ayauo- ¥ BUAcO(DanioB
(GecrutaTHOE MTPOrpaMMHOE OOECIIeUeHNE, HE OTPaHUYCHO, OECCPOUHO);

7. WinDjView — nporpamma st mpocmotpa ¢aiiioB B ¢popmare DIV u DjVu
(cBOOOTHOE TTPOTPaMMHOE OOECIIeUeHUE, He OTPaHHYEHO, OECCPOUHO).
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5.IIEPEYEHB OCHOBHOM u NTOMOJITHUTEJBHON YYEBHON
JUTEPATYPBI, HEOBXOJUMOM 1J1s1 OCBOEHUSI JUCLUIIJINHBI

5.1.0cHoBHas JuTEpaTypa

1. boromonos, H. B. MaremaTtuka: anrebpa ¥ Hadajga MaTEeMaTHYECKOTO aHAJIM3a,
reometpus : yueouuk misg CITIO / H. B. boromonos, I1. . Camoiinenko. — 5 us.,
nepepad. u gomn. — M. : MsmarenasctBo IOpaiit, 2017. — 396¢. — (Cepus :
[Tpodeccuonansroe oopazoBanue). — ISBN 978-5-534-02325-1. Pexum gocrymna
: www.biblio-online.ru/book/C8B3E146-8416-46D9-B3CAR1B570A9D94

5.2. lonoJIHUTeIbHAS JJUTEpPaTypa

1. baBpun, . M. Maremaruka: anreOpa M Havajla MaTeMaTHYECKOTO aHaJM3a,
reomeTpus : yueOHUK u npaktukyM st CI1O / U. . baBpun. — 2 u3x., nepepad.
u gon. — M. : WspmaremsctBo IOpaiit, 2017. — 616 c. — (Cepus
[IpodeccuonansHoe oOpazoBanue). — ISBN 978-5-534-04101-9. PRexxum nocryna
: www.biblio-online.ru/book/3F803EA3-2037-4108-BEBY9Y DSAFADIE

2. boromonos, H. B. Ilpaktuueckue 3aHsatus mo maremaruke B 2 4. Yacte 1 :
yuebHoe mocobue aist CITO / H. B. boromonos. — 11 u3n., nepepad. u gomn. — M.
. MsmarensctBOo IOpaiir, 2017. — 285c. — (Cepus : Ilpodeccruonaibroe
oOpazoBanue). — ISBN 978-5-534-01899-8. —Pexum noctyma . www.biblio-
online.ru/book/B2077BBB-EF95-4E5F-AFE1-9AABGEBG69A17

3. boromonos, H. B. Ilpaktuueckue 3aHaTus mo maremarvke B 2 4. Yacth 2
yuebHnoe nocobue anst CI1O / H. B. boromono. — 11 u3z., nepepad. u gon. — M.
. MsmarensctBO IOpaiir, 2017. — 217c. — (Cepus : IlpodeccronaibHoe
obOpazoBanue). — ISBN 978-5-534-01901-8. —Pexum nmoctyma : www.biblio-
online.ru/book/2FB74363-8CF1-4503-8336-84CB4A504931

5.3.Ilepuoanyeckne U3TaHMS:

1. XKypuan Marematuka: anreOpa v Hauajga MaTEMaTHIECKOTO aHAIHM3a, TEOMETPHS B
IIIKOJIE

2 DOnextpoHHas 6ubnuoreka "HUznatensckoro goma "I'peGeHHUKOB"
(www.grebennikon.r)

3 bBasel nanusix kommnauuu «Mer Bero» (http://dlib.eastview.cohn

5.4.1lepeyenn pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH
«HTEepHeT», HEOOXOAUMBIX /1JI51 OCBOEHHUS TUCIHHUIINHBI
1. MunuctepcTBo oOpa3zoBaHus u Hayku Poccuiickoit @eneparuu
(http:/MunoOprayku.pd/);
2. Oenepanbubiii mopran "Poccuiickoe oopazosanue” (http://www.edu.ruy;
3. Undopmannonnas cucrema "EnnHoe OKHO JOCTyma K 00pa3oBaTeIbHBIM
pecypcam” (http://window.edu.ry/
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6.
7. Ilpoext ['ocynapcTBEHHOr0 MHCTUTYTA pyccKoro si3bika uMeHu A.C. [lymiknna

8.

9.

Ennnas xomrekuus mudpoBsix oOpa3oBarenbHbIX pecypcos (http://school-
collection.edu.ryf

deaepanbHbIi HEHTP HHPOPMAITHOHHO-00Pa30BaTEILHBIX PECYPCOB
(http://fcior.edu.ruy,

Oo0pa3zoBatenbhbIi moptan "Yueoa" (http://www.ucheba.cony

"O6pasoBanne Ha pycckom" (https://pushkininstitute.riy/
Hayunast snekrponnas 6ubimoreka (HOb) (http://www.elibrary.ru;
Hanmonanenas snextponnas oubimoreka (http:/m6.pd/);

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

11 CnpaBouno-uHpopManHoHHbIH mopran "Pycckuit si3pik™ (http://gramota.ry/
12 Ciry>:x0a TemaTHYeCKUX TOJIKOBBIX cioBapeit (http://www.glossary.ryf
13.CnoBapu u sunmkioneauu (http://dic.academic.riy/

14 KoncynpranT [Inroc - cnpaBouyHast mpaBoBasi ciuctemMa (IOCTYII 110 JIOKaIbHO

CCTH)
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6. METOAUYECKUE YKA3ZAHUA JJIS1 OBYUYAIOLIIUXCA
ITO OCBOEHUMIO JUCIIUIIJIMHbI

JucuuninHa npeaycMaTpUBaeT JIEKITMOHHBIE U TPAKTUYECKUE 3aHSTHS.

VYcneurnoe u3yyeHue Kypea TpeOyeT MmocenieHus JeKIui, akTUBHON paboThl Ha
MPaKTUYECKUX 3aHATUSX, BBIMOJHEHUE BCEX YYEOHBIX 3aJaHHs MpernojaBaTes,
03HAKOMJIEHHE C OCHOBHOM U JOTOJIHUTEIbHON JTUTEPATYPOH.

Bo Bpewmsi JieKIIuM CTYIEHT JI0JKEH BECTH KOHCIIEKT.

PaGota ¢ KOHCHEKTOM JEKIUU MpearnoyaraeT MpocMOTP KOHCIEKTa B TOT K€
JeHb Tocie 3aHsaTuid. [Ipu 3TOM HEOOXOaUMO TOMETHTh MaTepHaIbl KOHCIICKTA,
KOTOpPBIE€ BBI3BIBAIOT 3aTPyAHEHUs I ToHUMaHusa. [lpu 3ToM oOyuaromuiics
JIOJDKEH CTapaThCsl HAWUTU OTBEThl HA 3aTPYAHUTEIbHBIE BOIPOCHI, HCHOIb3YS
pPEKOMEHIyeMYyIo TuTeparypy. Eciu emy caMOoCTOSITENsHO HE YAAIOCh pa300paThes B
MaTtepuaie, Heo0X0IUMO CHOPMYIHPOBATH BOMPOCHI U OOPATUTHCS 3a MOMOIIBIO K
MPENo/IaBaTelNi0 Ha KOHCYIbTAIIMU I OM>KalIlen JTeKIUU.

OOyuaroieMycsi HEOOXOJIUMO PEryJipHO OTBOAMTH BpeMs Uil MOBTOPEHMUS
NPOWJIEHHOTO MaTepualia, MpOBepsis CBOM 3HAHUS, YMEHHMS W HABBIKA TIO
KOHTPOJIbHBIM BOIIPOCAM.

IIpakTHyeckne 3aHATHA COCTABIISIIOT BAXKHYIO YacTh NpodhecCHOHATBHOM
MOJATOTOBKM CTyAE€HTOB. OCHOBHAsl 1I€Jib TMPOBEJAEHUS MPAKTUYECKUX 3aHATHU —
dbopMHpOBaHUE y CTYACHTOB AHAIUTUYECKOTO, TBOPYECKOTO MBINUICHHUS ITyTEM
MPUOOPETEHUS TPAKTUIECKUX HABBIKOB.

Mertoauueckue ykazaHusi K TPaKTUUYECKUM 3aHSATUSIM MO JUCHUILUIMHE HAPSIY C
paboueii mporpaMMoil U rpauKoM y4eOHOTO MpoLecca OTHOCATCA K METOJUYECKIM
JOKYMEHTaM, ONpEEeNSIOIINM yPOBEHb OPraHu3alliid U KauecTBa 00pa30BaTeIbHOTO
npolecca.

[Ipy moAroToBKE K NPAKTHYECKHMM 3aHATHAM HEOOXOAMMO MPOCMOTPETH
KOHCIIEKTBI JIEKIIUH U METOJUYECKHE yKa3aHHs, PEKOMEHIOBAaHHYIO JUTEPATypy IO
JTAHHOU TeMe; MOJTOTOBUTHCS K OTBETY HA KOHTPOJIbHBIE BOIPOCHI.

B Xxozxe BbINOMHEHWS WMHIWBUAYAIbHOTO 33JlaHUs MPAKTUYECKOTO 3aHSTHS
CTYJIEHT TOTOBHUT OTYET O paboTe. B oT4eT 3aHOCATCS PE3yNbTaThl BBITOJIHEHUS
KaXJI0ro NyHKTa 3amaHus (rpaduku, TaOJUIBI, pacyeThl, OTBEThHI Ha BOIPOCHI
NYHKTOB 3aJIaHusl, PEHICHUE MPUMEPOB M 3a7ad H T.1.). 32 10 MUH 10 OKOHYaHHS
3aHITHS TIPETOJIaBaTellb MPOBEPSET 00bEM BBIMOJHEHHOW Ha 3aHATHH PAOOTHI H
OTMEYAET pe3yJIbTaT B paboueM KypHale.

OcraBiiviecss HEBBIMIOTHEHHBIMA NYHKTHl 3aJaHUsl MPAKTUYECKOTO 3aHATHUS
CTYJEHT 00s13aH J0/eNIaTh CAMOCTOSITENBHO.

[locne mpoBepkH oOTYETa NPENOAABATEIb MOXKET MPOBOJUTH YCTHBIA WIH
MUCbMEHHBIA OMNpPOC CTYAEHTOB JUIi KOHTPOJISI YCBOCHUSI HMH OCHOBHBIX
TEOPETUYCCKUX U MPAKTHYCCKUX 3HAHUH MO TeMe 3aHATUS (CTYACHTHI TOJKHBI 3HATh
CMBIC]T TOJIYYEHHBIX UMM PE3yJIbTAaTOB M OTBETHl HAa KOHTPOJbHBIE BOMPOCHI). o
pe3ynbTaTam MPOBEPKM OTYETa M OINPOCa BHICTABISIETCS OLIEHKA 3a MPaKTUYECKOE
3aHSITHE.

CamocrostenbHas pabora cryaeHtoB (CPC) mo QucCHMILIMHE UTpaeT BaXKHYIO
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POJIb B X0JI¢ BCETO Y4EOHOTO mpoIiecca.
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7.OHEHOYHBIE CPEJACTBA JJId KOHTPOJIA YCIIEBAEMOCTH

7.1.Macnopt GoHIA OLIEHOYHBIX CPEICTB

OueHouHble  CpEeACTBA  MpEIHA3HAYEHbl JUIsI  KOHTPOJSL W OLEHKHU
00pa3oBaTeNbHBIX JOCTIKEHHM OOYYaIOIIUXCsl, OCBOMBIIUX MPOTPAMMYy y4eOHOM
JUCIIUILINHEI.

®doHA OIEHOYHBIX CPEJCTB BKJIIOYAECT KOHTPOJIbHBIE MaTepuabl IS
MpOBEJEHUS]  TeKyllero KOHTpoJss B  ¢opmMe MpoBEepodYHbIE  PpabOTHI,
CaMOCTOSATEJIbHBIE Pa0OThl M  KOHTPOJIbHBIE PabOThl U MPOMEKYTOYHOM
arTecTanuu B popme 3auera U FIK3aMeHa.

ey 1 3ax1a4u POHIOB OLIEHOYHBIX CPEACTB

@OoHABl OLEHOYHBIX CPEICTB CO3JAIOTCA IS aTTECTallMd O0y4aroumxcs C
LENbI0 OLEHKM MX MEPCOHANBHBIX JIOCTH)KEHUH MOATalHbBIM TPEOOBAaHUAM
cootBercTByoe [IIICC3 u npencraBisieT coO0l COBOKYITHOCTh KOHTPOJIUPYIOLINX
MaTepUasoB, MO3BOJSIIOIIMX OLEHUTh YMEHMs, 3HAHUS, NPAKTHUUECKUW OIBIT U
OCBOEHHbIE KOMIIETEHIIUH.

@DOoHABI OLIEHOYHBIX CPEJACTB MO3BOJSIOT YCTAHOBUTH COOTBETCTBUE YPOBHSI
HNOJrOTOBKM CTYJE€HTAa Ha KaXIOM JTane oOydeHus TpeOoBaHUsAIM pabouei
nporpaMMbl  y4yeOHOW JHUCHUIUIMHBI, pabodeil mporpamMmbl Mpo¢heCCHOHATBLHOTO
MOJyJIs, IpOrpaMMaM MPAKTHK, MPOTrpaMMe rocydapCTBEHHOM UTOTOBOM aTTecTalll .
3anagamu (POHIOB OIICHOYHBIX CPEACTB SIBIISIOTCS

—KOHTPOJb W  YOpPaBIEHHWE TMPOLECCOM  MPHOOPETEHUs  CTyACHTaMU
HEOOXOUMBIX 3HAaHUHN U YMEHHUH, OIpeeIEHHBIX benepanbHbIMU
rocyJlapCTBEHHbIMU OOpazoBaTenbHbiMU cTaHaapTamu CIIO mo coorBercTByrOIIEH
CHEIUAIBHOCTH;

—KOHTPOJIb M yIpaBiieHHuEe AocTmxeHueM nener peanusauu [ITICC3 CIIO,
ONpeeNieHHbIX B BHAE Habopa o0O0mUX H NPOPECCHOHATBHBIX KOMIETEHLINN
BBIMTYCKHHUKOB;

—obecreyeHrne COOTBETCTBHs PE3ylbTaTOB OOy4YeHHs 3adadaMm Oyayiiei
po(hecCHOHANBFHOM e TEIbHOCTH BBITYCKHHKA.

7.2. Kputepuu ouleHKH 3HAHU

OuneHKa NMChbMEHHbIX KOHTPOJILHBIX PA00T 00y4aromuXxcs o MaTeMaTHKe:

OTBeT OIIECHUBACTCA OMMEMKOU D%, €CIU.

— paboTa BBIMIOJIHEHA TTOTHOCTHIO;

— B JIOTMYECKUX PACCYXKACHUSIX M OOOCHOBAHHUU pEUICHUS HET MpPOOENoB U
OIIHNOOK;

— B PCIICHMH HET MATeMAaTHYECKUX OMMOOK (BO3MOXKHA OJIHA HETOYHOCTb,
OMHCKa, KOTOpasi HE SIBISIETCS CJEACTBHUEM HE3HAHUS WJIM HEMOHUMAHMS Y4eOHOro
MaTepHuaa).

Ommemka «4» CTaBUTCS B CIEIYIONINX CIyYasx:
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— paboTa BBIMOJHEHA TIOJHOCTHIO, HO OOOCHOBAaHWS IIIArOB PEUICHUS
HepocTaTOuHbl  (ecii  yMeHHe OOOCHOBBIBATh  PACCYKICHHS HE  SIBIISIIOCH
CIEIIHATEHBIM 00BEKTOM TIPOBEPKH);

— JIONYIIEHBI OJIHA OIMOKa WM €CTh JBa — TPU HEJA0uU€Ta B BBIKJIAJKAX,
pUCYHKax, 4YepTexax wWid Tpapukax (ecim 3TH BUAB padOT HE SBISIINCH
CHEIHAIbHBIM 00BEKTOM IPOBEPKH).

Ommemka «3» CTaBUTCH, €CJIIN.

— JomylieHo Oojiee OAHOM OmMOKM WM Oojiee ABYX — TpeX HEIOYETOB B
BBIKJIQJIKaX, YepTekax Wi Ipadukax, HO oOydaromuiics obnagaeT 00s3aTeIbHBIMU
YMEHUSIMH T10 TIPOBEPSEMON TEME.

Ommemka «2» cTaBUTCH, €CJIIN.

— JIOMYIIEHBI CYIIECTBEHHBIC OIMMOKH, MOKA3aBIIME, YTO OOyYArONIMICS HE
obnagaeT 00s3aTeIbHBIMIA YMEHUSIMU 110 TAHHOW TEME B TIOJIHON Mepe.

OuneHKa yCTHBIX OTBETOB 00y4YAIOIIUXCH 110 MATeMaTHKE:

OTBeT OIICHUBACTCS OMMEMKOU «5», €CIU CTYICHT:

— TMOJHO PacKpbUl COAEp)KaHWE Marepuania B O0OBeMe, MPEeIyCMOTPEHHOM
MPOrpamMMON;

— U3J0XKWI  Marepuall  TI'PaMOTHBIM  SI3BIKOM,  TOYHO  HCIOJIb3Ys
MaTeMaTUYECKYH0 TEPMHUHOJOTHI)O M CUMBOJIUKY, B OIPEACICHHON JIOTHYECKON
MOCJEN0BATENBHOCTH;

— TMPaBWIHLHO BBIMONHWI PHUCYHKH, YEPTEXKH, TpapuKH, COIYTCTBYIOITUE
OTBETY;

— MOKa3zaJl yMEHHE WJUIIOCTPUPOBATH TEOPUI0 KOHKPETHBIMU MpPUMEpaMu,
MIPUMEHSTH €€ B HOBOW CUTYAallMU IIPU BBINIOJIHEHUH MTPAKTUYECKOTO 3aJaHNs;

— MOPOJEMOHCTPUPOBAT 3HAHUE TEOPUU PAHEE H3YUECHHBIX COMYTCTBYIOLIUX
TeM, C(OPMHUPOBAHHOCTh M YCTOMYMBOCTh HCIOJIB3YEMBIX IMPH OTBETE YMEHHU H
HAaBBIKOB,;

— OTBEYaJl CAMOCTOATEIbHO, 6€3 HABOIAIINX BOMPOCOB MPENOIaBATENS;

— BO3MOXHBI OJHA — JIB€ HETOYHOCTH IPU OCBEIIECHUU BTOPOCTEIIEHHBIX
BOIIPOCOB WJIM B BBIKJIQJIKaX, KOTOPbIE YUYEHHUK JIEIKO MCIPABHI MOCIE 3aMEUYaHUs
YUUTENS.

OTBET OICHUBAETCA oOmMMemKou <«4», eCli yIOBJIETBOPSIET B OCHOBHOM
TpeOOBAHMIM Ha OLEHKY «5»,HO MPU ITOM UMEET OJNH U3 HEAOCTATKOB:

— B UBJOXKEHUM JIONYIIeHbl HeOOoNbIIMEe MpoOesbl, HE HCKa3uBIlEe
MaTEMaTUYECKOE COJIEPKAHUE OTBETA;

— JIONYUIEHBI OJIMH — JIBA HEJOYETA MPHU OCBEILCHUU OCHOBHOTO COAECPIKAHUS
OTBETA, UCTIPABJICHHBIC MOCIIEC 3aMEUYaHuUsl MPENoIaBaTes;

— JIOMyIeHbl omuOka wid O0oyiee JBYX HEJIOYETOB MPHU OCBEIICHUU
BTOPOCTENEHHBIX BONPOCOB WJIM B BBIKJIAJKaX, JErKO HCIPABICHHBIE MOCIE
3aMevyaHus MPernoJaBaTes.

Ommemka «3» CTaBUTCS B CIEAYIOMIMX CIyYasx:
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— HEIMOJHO PACKphITO COAEp)KaHWe MaTepuaia (ColepikaHHe H3JI0KEHO
(parmMeHTapHO, HE BCeria IOCIENOBATENFHO), HO IOKa3aHO olliee MOHMMaHHe
BOMPOCA W TPOJEMOHCTPHPOBAHBI ~ YMEHHS, JOCTAaTOYHBIE ISl  YCBOCHHUS
nporpaMMHOro Matepuaia (ompejaeieHsl «TpeOoBaHHSIMH K MaTeMaTHYECKOM
MIOJIrOTOBKE 00YUAIONIMXCS» B HACTOSIIEH MPOTrpaMMe 110 MaTEMaTHKE);

— WMENHCh 3aTPyAHEHHWs WJIM JIONMyINIeHbl OIMMOKA B  ONpENeICHUH
MaTeMaTH4eCKOi TEPMUHOJIOTUH, YEPTEeKaX, BBIKIAAKAX, HCIPABICHHBIC IIOCIE
HECKOJIbKUX HABOJISAIIMX BOIIPOCOB MPETIOIaBATENIS;

— CTYISHT HE CHpABWICS C NPUMEHEHHEM TEOPUU B HOBOH CHTYyalluH TIPH
BBITIOJIHEHUH TPAKTUYECKOTO 3a/JaHusl, HO BBHIMOJHWI 3aJaHus 005S3aTeIIbHOTO
YPOBHSI CIIOKHOCTH TI0 TAHHOH TeMe;

— TpU  JIOCTAaTOYHOM 3HAHMM TEOPETHYECKOTO MaTepuajia BBISBICHA
HemocTaToyHas cpOpMUPOBAHHOCTH OCHOBHBIX YMEHUH U HABBIKOB.

OmmemKa «2» CTaBUTCS B CIEIYIONINX CITyJasX:

— HEe PacCKpHITO OCHOBHOE COJIEpKaHNE YUeOHOTO MaTepHaa;

— OOHapy)XEeHO He3HaHHWE YUYEHHKOM OOoJblIel Wi Hanboliee BaKHOW YacTH
yueOHOro MaTepuana,

— JIONYIICHB OMIMOKKA B ONPENEICHUH TIOHATUH, TPH HCIOJIb30BAHUH
MaTeMaTu4ecKoOil TEPMHUHOJIOTUHM, B pHUCYHKaX, YepTekax WIM rpadukax, B
BBIKJIAJIKaX, KOTOpPBIE HE WCIIPABJICHBI TOCIE HECKOIBKMX HABOJSIIUX BOIPOCOB
IpernoaaBaTels.

O0mas k1accupukanus oMUOOK:

[Ipu oueHke 3HaHUI, YMEHUN U HABBHIKOB OOYYAIOIIMXCS CIEAYEeT YYUTHIBATDH
Bce omuOKu (rpyOble U HErpyObIe) U HETOUETHI.

1. I'pyObIMH CUHUTAIOTCH OLIUOKH:

— HE3HAHUWE OIpPEJEIICHUS] OCHOBHBIX NOHITHI, 3aKOHOB, MPABUJI, OCHOBHBIX
MOJIOKEHUN TEeopuHr, He3HaHHe (OopMyJi, OOUICTPUHATHIX CHUMBOJIOB O00O3HAUYECHMI
BEJIMYMH, €IMHULl UX U3MEPEHUS,

— HE3HAHWE HAaUMEHOBAHUW €IMHUI] U3MEPECHUS;

— HEYMEHHUE BBIJCJIUTH B OTBETE IVIABHOE;

— HEYMEHUE NPUMEHSATh 3HaHUs, aJITOPUTMBI JJIS1 PEIICHUS 3a/1a4;

— HEyMEHHE JieJaTh BHIBOJIBI U 0000IICHNS;

— HEyMEHHE YUTATh U CTPOUTH rPauKy;

— HEYMEHUue N0JIb30BATHCS MEPBOMCTOYHUKAMU, y4eOHUKOM U
CIIpaBOYHHUKAMU,

— TOTeps KOPHS UM COXPAHEHHE OCTOPOHHETO KOPHS,

— oTOpaceiBaHuEe 0€3 0OBSICHEHUI OJTHOTO U3 HUX,

— paBHO3HAYHbIE UM OIIUOKY;

— BBIYUCJIUTENbHbIC OIUOKH, €CITU OHU HE ABJISIFOTCS OMUCKOM;

— JIOTUYECKHE OITHOKHU.

2. K HerpyObIM o1IMOKaM cjieyeT OTHECTH:
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— HETOYHOCTHh (POPMYJIIMPOBOK, OMPEEICHUMN, TIOHITHI, TEOPH, BhI3BAHHAS
HEMOJIHOTOM OXBaTa OCHOBHBIX MPU3HAKOB OMPEICIIEMOI0 MOHATUS WM 3aMEHOU
OJHOTO - IBYX W3 3TUX IIPU3HAKOB BTOPOCTENICHHBIMU;

— HETOYHOCTh rpaduka;

— HEpalMOHAJIbHBIN

MECTOJ

pelIeHus

3aJa4un

01051

HEOOCTAaTOYHO

IPOIYyMaHHBIA IJIaH OTBeTa (HApyIICHWE JIOTHKH, MOJMEHa OTACIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTENICHHBIMH);
— HepalMOHAIbHBIE METOABI PA0OTHI CO CIIPABOYHON U IPYTOM JTUTEPATYPOii;

— HCYMCHHUEC PCHIATh 3aaa4M, BBIIIOJHATL 3aJaHUs B 06HICM BUJC.

3. Hemoueramu ABJIAIOTCH:
— HepaluoHaJIbHBIC TPUEMBbI BBIYUCICHUHN M MPe0Opa30BaHUA;

— HeOpeXHOe BHITIOJHEHHE 3alKCel, YepTexKel, CXeM, TpaduKoB.

7.3.0ueHo4YHbIE CPeACTBA 1JIs1 IPOBeAeHUs TeKylleldl aTTecTaluu

Texyuuit KOHTPOJIb MOKET IPOBOAUTHCS B (hopme:

— (pOoHTaIBHBIN ONPOC
— HWHAWBUIYaJIbHBIA YCTHBIN ONPOC

— THMCbMEHHBIN KOHTPOJIb
— TECTUPOBAHUE 10 TEOPETUUECKOMY MaTepuany
— TpakTudeckas (;1aboparopHas) paboTa

— 3amuTa pedepara

— 3alluTa BBIIIOJIHCHHOI'O 3aJaHus,

— pa3paboTka mpoOaeMbl Kypca (JToOKIIam).

OrneHMBaHUE MPU TEKYIIEH aTTECTaAIUN

®dopma JInunble [Tpumepsl
Bnanenus
arTecTauy | 3HAHHSA Ymenus (1aBbIkH) KayecTBa OLIEHOYHBIX
u CTy/IEHTa CpEACTB
YcrHbii Kontpons Onenka Onenka Onenka Bormpocst
OIpPOC MO | 3HAHWM 1O YMEHUS HaBBIKOB CIIOCOOHOCTH [PUIIArarTes
TeMam OTIpeNIeICHHBIM | pa3indaTrh paboTsI ¢ OTIEPAaTUBHO U
npodiaemMam KOHKpPETHBIE JUTEPATYpPHBI | KAUECTBEHHO
HOHSATHS MU OTBEYATh Ha
UCTOYHUKAMHU | ITOCTABJICHHBIE
BOIIPOCHI
Pedepar KonTpons OrneHka OrneHka OrneHKa TeMmel
(moxman) 3HaHUH 110 YMEHUS HaBBIKOB CIIOCOOHOCTH K pedeparoB
OIpPENICIEHHBIM | pa3InyaTh paboThI ¢ CaMOCTOSITeNIbHO | (IOKITamoB)
npobiaemMam KOHKPETHbIE JUTEpaTypHBl | i pabore u [PUIIATAIOTCS
HOHATHUSA MU aHAIN3y
UCTOYHHUKAMHU | JIUTEPATYPHBIX
HCTOYHHUKOB
Kontpons Onenka Onenka Onenka KoHnTpoasn
KoHnTposbs | 3HaHUA YMEHUs HaBBIKOB CIIOCOOHOCTH ble PabOTHI
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Has padoTa | TEOPETHYECKUX | paboTaTh C paboThl ¢ OTIEPAaTUBHO U HPHUIArarTCs
OCHOB MaTeMaTHYECK | MAaTEeMaTUYeCK | KaueCTBEHHO
MaTeMaTHKH. UM aIllapaToM | UM aIapaToM | pemarhb
JJISL IIOCTAaBJICHHBIC
obecrieueHHs Ha MPaKTUIECKUX
peuieHus paborax 3amaumn
NPaKTUICCKUX "
3a1a4. apryMeHTHpOBaT
b Pe3yNIbTaThl

IIpumepHbIe TeCTOBBIE 3aJaHUS. HE PEIYCMOTPEHBI.

IIpumepHbIe BONPOCHI JJI1 YCTHOIO ONMpPoca:

1 latiTe onpeaesieHe KOMILIEKCHOTO YUCIIa.

2 Jlaiite onpeneaeHne MHUMOM € MHUIIbI

3.HazoBuTte HaTypanbpHbIC YUCIA.

4 Ha3oBute palioHaJIbHbIE YUCIa

5.HazoBuTte cTreneHr MHUMOW €TMHUIIBI

6.Kakne koMIIeKCHBIC YMCIIa Ha3bIBAIOTCS PAaBHBIMU

7 Kakre KOMIUTEKCHBIC YHMCIIa Ha3bIBAIOTCS COMPSKCHHBIMU.

8.Kakne koMIIeKCHBIC YHMCIIa Ha3bIBAIOTCS MTPOTUBOIIOIOKHBIMHU

9.Kak n300paxxaroTcs KOMIUJIEKCHBIE YHCIIa TEOMETPUIECKU

10 /laiiTe onpeneneHrue MOyl KOMIUIEKCHOTO YHCIIA.

11 Kak HaiiTh apryMeHTbl KOMIUJIEKCHOTO YK CJIa

12 Ilepeuncnaute GopMBbI 3aIMUCH KOMILIEKCHBIX YHCET

13Kak BBIMOIHATH ACHUCTBUS HAJ] KOMIUJIEKCHBIMU YHCIIaMU B alreOpandeckomn

dbopwme.

14 Ha3oBHTE YKCIIO0 CONPSHKEHHOE KOMILIEKCHOMY unciay Z = 2 - 3 1 mepeMHOKUB

VX JAWUTE OTBET

15Yemy paBHBI KOPHHU KBaJIPaTHOTO YPAaBHEHUS C OTPUIIATEILHBIM

JTUCKPUMHUHAHTOM.

16 Jlaiite onpeneneHne KOMIIJIEKCHOTO YHCIIA.

17 3anucath cBOKCTBA CTENEHU C TPOU3BOJIBHBIM [TOKA3ATEIIEM.

18 YUro HaszsiBaeTcs gorapumMoM ¢ mMpOU3BOJILHBIM OCHOBAaHHEM ?

19 3anucars 0OCHOBHOE JIOTapU(PMUIECKOE TOKIECTBO.

20 IToctpouTts rpaduk nokazaTeabHON (GYHKIIMK ¢ OCHOBaHUEM OoJibiie 1.

21 Yo Ha3bIBaeTcs JJorapupMUpOBAHUEM ?

22 YT0 Ha3bIBAIOT HATYPAJIbHBIM JIOTapuhMOM?

23 3anucarh hopmysy mepexojia OT OJJHOTO OCHOBAHUS K APYromy?

24 HazoBure popmynsl Kpamepa.

25I1epeuncnure METOIbI PEIICHUS CUCTEM JTUHEHHBIX YPABHEHUN C IBYMSI

HEU3BECTHBIMHU.

26 Ilepeuncnure METOABI PELICHUS] CUCTEM JTMHEHHBIX YPaBHEHUN C TpeMs

HEW3BECTHBIMHU.

27 HazoBuTe CBOWCTBA OMPEACIUTEIS.

28 Ecnu ornpenenuTens paBeH HYIIO, TO CKOJIBKO PEUICHH HMEET CHCTeMa
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29Yt0 Ha3bIBaeTCs (PyHKIHEH?

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

31 Yo Ha3wIBaeTcs GpyHKIMEH 0OpaTHON JaHHON ?

32 JlaTh onpeenieHue CI0KHONU (PYHKIIUH.

33 IlpuBecTu mpuMepsl 0OpaTUMBIX (HYHKITUH.

34 IlepeuncnuTh crocoObl 3aaHus GYHKIIMM, UX TOCTOMHCTBA U HEJOCTATKHU.
35Yto Ha3wkiBaeTcs rpadukoM QyHKIIUNA?

36 KakoBbl ocoO0eHHOCTH TpadUKOB MPsIMOiA U 0OpaTHON PYHKITH?

370t yero 3aBUCUT 00JIaCTh OMPECICHHUS CIOKHONU QYHKIUU?

38Kak no rpaduky GyHKIHHA ONIPEAETUTh, IBISETCS U QYHKIIAS YETHOM, HEUETHOM.
39YT0 Ha3bIBaeTCS MPOU3BOAHON (QYHKITHH?

40To moka3pIiBaeT NPOM3BOAHAS (PYHKIIHSA B TOUKE?

41 KakoB reoOMeTpUUECKUNA CMBICT MPOU3BOIHOMN ?

42 KakoB (hU3UYECKHUI CMBICI MPOU3BOIHOM?

43 Kakue cBOMCTBa MPOU3BOIHOM Bl 3HaeTE?

44 ITo xakuMm GopMyliaM BBIUYUCISIOTCS IPOU3BOAHBIE TPUTOHOMETPUIECKUX
byHKIUN?

45I1o kakum GhopmyJiaM BEIYUCIISIIOTCS IPOU3BOIHBIE CTEIIEHHONW (PYHKIIUN?
46 Ilo kakum GhopMyJiaM BEIYUCIISIOTCS TIPOU3BOIHBIE TTOKAa3aTeIbHON (DYHKIIUN?
47 Ilo kakum GhopMyJiaM BEIYUCIISIIOTCS] IPOU3BOIHBIE JIorapuMudeckon QyHKIUn?
48 Kak BBIYHCIIAIOTCS MTPOU3BOIHBIC CIOXKHONU QYHKIIUU?

49 Yto Ha3biBaeTcs auddepennanom GyHKIUN?

50YT0 HEeoOxoaUMO cenath, 4TOObI BRIYUCIUTD Au(depeHunan pyHkuun?
51 Kakoii Bua uMeeT ypaBHEHHE KacaTelbHOU K rpaduky pyHKun Y= y(X)?
52 KakoB reomerpudeckuii cmbici auddepenimana?

53Kakas ¢yHKIHS Ha3bIBA€TCS MOHOTOHHO BO3pacTAIONIEH?

54 Kakas ¢hyHKIUS Ha3bIBA€TCSI MOHOTOHHO yOBIBAIOIIESH ?

55 Kak uccienoBatrs GyHKIIMIO HA MOHOTOHHOCTD?

56 Kakue Touku Ha3bIBAIOTCS KPUTHUECKUMU ?

57 Yto Takoe 3KkcTpeMyM (QYHKIIUN?

58 Kak uccienoBats GyHKIIMIO Ha SKCTPEMYM IO IEPBOMY IIPaBUITY ?

59 Kak uccnenoBars GyHKIHIO, YTOOBI TOCTPOUTH €€ Tpaduk?

60 Kak BeIUMCIUTh HAaMOOJIbIIIEE U HAMMEHbIIIee 3HaUeHne (PYHKIIUU Ha
IPOMEXYTKE?

61 Yo siBNsieTCS OCHOBHOM 3a/1ayeil UHTErpajIbHOTO UCYUCICHUS ?

62. Kakas ¢pyHKIus Ha3pIBaeTCs MEPBOOOPA3HOM AJIs 3aJaHHON (QYHKIIUU?

63. Ecimm F(X) — mepBooOpa3Has s f(X), To kakuM paBEeHCTBOM CBSI3aHBI OHH MEXKTY
co00it?

64. Chopmynupyiite TeOpEMyY O CYIIIECTBOBAHUU MTEPBOOOPA3HON (HYHKITHH.
65. IlepBooOpa3zHas onpenensercs HeoHO3HAYHO. Kak 3TO HyKHO MOHUMATh?
66. [Touemy npu UHTETPUPOBAHUY (PYHKIIHIA MOSBIISETCS MPOU3BOJIbHAS
MOCTOSIHHAS ?

67. [louemy ojiHa PYHKIIMS UMEET 1IETYyI0 COBOKYITHOCTh EPBOOOPA3HBIX ?
68. Kak 3anucarh BCIO COBOKYITHOCTh EPBOOOPA3HBIX (PYHKIIHI?
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69. Uro Ha3bIBaeTCA HEONPEACIEHHBIM HHTETPATIOM ?

70. Yem oTnnyaeTcs HeONpeIeeHHbIM HHTETpal OT NepBooOpa3Hoi QyHKIIUN?
71. ITouemy MHTErpaJl Ha3bIBACTCS HEOMPEICTICHHBIM ?

72 Yt0 Ha3bIBAaETCSI BEKTOPOM B MPOCTPAHCTBE?

73 Kakue ObIBatOT BEKTOPHI B MPOCTPAHCTBE?

74 Yemy paBeH yroji MexIy BEKTOPaMU?

75Yemy paBHa JyiMHa BEKTOpa?

76Hemy paBHO CKasIpHOE TTPOU3BEIECHUE BEKTOPOB?

77 Hemy paBHO BEKTOPHOE MTPOU3BEICHNE BEKTOPOB?
78.HauanpHoe noHsATHE cTepeoMeTpuu (onpe/ieieHne, OCHOBHBIC TTOHSITHS).
79.AKCHOMBI CTEPEOMETPUH.

80 CrnencTBus U3 aKkCHOM.

81 B3anmMHoOe pacnoiokeHue ABYX MPSMBIX B IPOCTPAHCTBE.
82 B3zanMHOe pacmosioskeHne MpsSMOU U MIIOCKOCTH.

83 Ilpu3Hak mapamieaIbHOCTH MPSIMOK U TIIOCKOCTH.

84 Ilpu3Hak mapamienbHOCTH JABYX IIOCKOCTEH.
85Teopembl 0 mapaIeTbHBIX TUIOCKOCTSIX.

86 Ilpu3Hak neprneHuKyIIpPHOCTH IPSIMON U TNIOCKOCTH.
87 YpaBHenus miockocTH (oO1ee).

88 Ilpu3Hak neprneHuKyIIPHOCTH ABYX TIOCKOCTEH.
89.YcnoBue mapamienbHOCTH IBYX IJIOCKOCTEH.
90.YcnoBue nepneHAUKYIIPHOCTH JIBYX MJIOCKOCTEH.

91 .Yron mexay AByMs TUIOCKOCTSIMH.

92 [1apameTpuueckoe ypaBHEHUE TPSIMON B MPOCTPAHCTBE.
93 Kanonnueckoe ypaBHEHHE MPSIMOM B IPOCTPAHCTBE.

94 Yto Ha3bIBaeTCSI MHOTOTPAHHUKOM ?

95 IIpuBeauTe mpuMepbl MHOTOTPAHHUKOB?

96 Yto Ha3bIBaeTCs TEIOM BpalleHUs ?

97 IlpuBeauTe mpuUMEpPHI TEJI BPAILICHHUS.

IIpuMepHbIe KOHTPOJIbLHBIE PA00THI
Konrpoabnast padora Nel nmo teme «KopHu, crenenu, Jorapupmsi»
Bapuant Ne 1

1. Brruucnure:
2 1

a) 5—(27)3:(8)3;
6) 23/9-3324;

) 20373
B) 357
r) 2-logs 10 — log: 4;
Il) 3210g3 5;
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1 1
e) Zlogzg—logzg

log, 256
2. YOpocTUTe BBIpAKECHUE!

7
8k3kZ Y/a?2
a) 5 6) %/a—s '

k 2
3.BeImonHuTe 1eiCcTBU:

logo’l 0,005 - log()’l 0,05
Bapuant Ne 2

1. Beruucaure:
2

)
6) 4 - /25 - 2 - 1/40;

B) /36 - 24 - 54;

r) 2-logs; 6 —logs 4;

I[) 4310g4, 3;

e) 1110g2 4+logq4 2

2. Ynopocrture BLIpa)KCHI/IC'

a) (32x~ 10)" 0) V3247 -

3.Brinonnure geiicTBus.

log,s 5 + Toga 15

IIpuMepHbIe MPaAaKTHYECKHE 32aHUA.
3aganue 1:

Bapuant Ne 1

1. Brruucnure:
2) 2 (0,32)z;
6) V18- V-12;
B) /1232 - 36;
r) 4-log, 2-log, 4 + 2;
n) logs 200 — logs 8;
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e) 104—3 logio 5.

2. YnpocTuTe BhIpaKeHHUE!
2 3
3a 3)%-qz 4 4
a) %; 6) V2n13 - /8n3.
a3
3.BrimosHuTe neiicTBUA.

17
10g13 17 - 10g13 E

Bapuant Neo 2

1. Beruucnure:

2 1
a) 3-83 — (82)3;

3,120_
6)0,5" |0
B) V16 - V4 — 2327,

r) loggs 6 —logg 5 12;

) logs 8 .
logs 2

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

3. BrinosiHuTE I€HCTBUS.

17
10g13 17 - 10g13 E

3aganue 2:
Bapuant Ne 1
BrerarcnuTh npesensr:

. 3x?-17x+10 . 5-X . A1+ 72 -1 .23 +x+1
1. lim=——7"——. 2.lim——= 3.lim ——=—. 4.lim————
x-5 3x“ —-16x+5 x-53—,/2x -1 2.3 3z x-o 3x3 4+ x2 +1

2 — —
5. Beruucnuts npenen GyHkmu lim 2x" 5%~ 3

—  — npux,=3u =00,
x-% 3x% —4x —15 PH% %

Bapuant Ne 2
BrrarcnuTh npeensr:
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2 4 3

. . 1-41- . -x3+
2.1im X ) 3.I|m—1 12 X 4.I|m—5X4 X3 2X.
x-0 X x—0 x* —8x° +1

4x? = Tx -2

5. Berunciuth npenen GyHkIyu lim 5 npux, =0 u x, =,

x-x 2X% — X —
IIpuMepHbIe cCAMOCTOSITEIbHBIE PAGOTHI

Paoora 1:
Bapuant Ne 1
1. Beruuciure:

2t9(”) Mg~ + cos”]
a) 4 3 6 :

. 3T
CcoSs/T— ZSII”I?

cos’ 336’ —cos’ 156° +tg100° [ig350° tg?18”
tg?72° + ctg?162° 2
7 3n 3n

. 3
B) sin(@ - fB),ecnucosa == COSB=-——, —<a<2mu m<f<—;
) sin@ - B),ecnu c COSB="—0 B<=

6)

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

tg150° sin200°
cos32( ctgl4d®

3. BeruucnouTte 3HaUY€HHME OCTAIBHBIX TPUTOHOMETpUUYECKHX (GYHKIUNA yria O,

\/§ 3n

CCIIM ctga =—— U T<a<—.
3 2

2. OmnpenenuTe 3HAK BbIpAKEHUS:

. 5,37
sin“(=;+a) sin®(-a)
4. JloxaKuTe TOKIECTBO: =1.

ctg®(a -2m) ctg’(a _3777)
2

5. Ympocrure: sin(a - 27) EOS% —a)+tg(mr-a) [ﬂg(?’?]7 +a) + cos (g -a).

Bapuant Ne 2
1. Beraucnure:
) y= sin® x - 3cos x
" 2sin? x +co<2 X

, €Cln tgx=3;

13 7 22n 37
6) Sln(-?)ﬂ:os(1 377)+tg( 2 )-ctg(Tn);

B) tg(a + B),ecmu Ctga=§, 0<a<g;

a 3 3nm
I) COS—,ectuCOSA =~ M — <a < 27T.
2 5 2
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. sin145’ctg250°
2. Omnpepnenure 3HaK BBIPAKEHUS: :
cos315°tg200°

3. Beruucnaure 3HaUY€HHE OCTAIBHBIX TPUTOHOMETpUUYECKHX (GYHKIUNA yria O,

4 7
€CJIM COSa =—— U —<a <TI.
5 2
4. JlokaxxuTe TOXISCTBO:. tga [tgB + (tga +tgp) [ctg(a + B) = 1.
5. Vopocrure: cos&) Ed:os(%) - sin(%) l]sin(%) :

Pa6ora 2:
. o= 8.  (tg¥)' =
2. (x7)'= . (ctgy'=
B wactnoctn, X = 1¢°.  (arcsinx)’ =
(2) = 11°.  (arccox)' =
(Y = 12°. (arctgX)’' =
SRy 12>, (arcctgy' =
X =
( ? ITPABUJIA JTUODEPEHIIMPOBAHU S
[EJ - 14, (u+v)'=
X
3. (kx+b)' = 15°.  (u-v)'=
L. (@)= 16°.  (u)' =
B gacrHOCTH, ( X)’ = 17. (cu)’ =
5. (log, x)' = 18°. N
B yacTHOCTH, (Inx)"= [Vj -
(lgx)' = [ }J
B yactHOCTH, v .
6°. (sinx)' = IMTPON3BOJHAA CJIIOXKHOU ®YHKIINN
7°. (cosx)' = 19,  f(p(x) =
Paoora 3:
3anucath TaOJIUYHBIE HHTETPAIIBI:
1°. Ide =
2°. j X dx = B wacTHOCTH, J‘ dx =
o[-
' X
4°, j a dx= B yactHOCTH, f e dx=
5°. jcosxdx:
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6°. Isinxdx=

o dx
[ Jcosz X

o dx
8. J-sinz X

0 d
A b
10, |

B vactHOCTH, J'

B gactHOCTH, j

dx
V1-x?
dx
1+ x?

7.4OueHO4YHbIE CPEICTBA ISl IPOBEAeHHUS MPOMEKYTOUHOM aTTecTauuu

[IpomexyTouHas arrecTanus

N JInunsble [Tpumepsl
®dopma [IpakTrueckuii
ATTECTALH 3HaHuA YMmenus onbIT (BIAZeTD) KauecTBa OILICHOYHBIX
CTYJICHTa CPEICTB
Huddepen | Kontpons Onenka Onenka Onenka KonrponbHas
LUPOBAHHBI | 3HAHUS YMEHHS peuiaTh | HaBBIKOB crocobHocTu | padora
i 3auer (B | OCHOBHBIX TUTIOBBIC JIOTUYECKOTO TPaMOTHO W | MPUJIAraeTCs
BUJIE onpejaeneHul, | 3agauu B | MBIIIJICHUS] TIPHU | YETKO
KOHTPOJBH | TEOpeM, obnactu pelleHrny 3aJad | u3ararb
oii paboTsl) | hopmyi, npodecCuoHaNb | B obyacTu | Marepuaa B
IpaBWJI U Tp. | HOU npodeccuoHans | TUCBMEHHOM
B MaTEeMaTHKE | JACSITENbHOCTH. | HOM BUJIE
Ouenka NEesATEIbHOCTH
YMEHHUS
MMOHUMATH u
YMETb
MPUMEHITh Ha
MIPaKTUKE
TEOPETUUECKUI
MaTepuan
DK3aMeH Kontposnb I'pamoTHO Ouenka Bonpocet  u
3HAHUS u3nararhb CIIOCOOHOCTH | OHMIIETHI
OCHOBHBIX TEOPETUIECCKUI rPaMOTHO | | MPUJIATAIOTCS
OmnpeAesieHuM, | MaTepual Hu YEeTKO
TeopeM, yMeJo U3JNarath Xoj
dbopmy, MPUMEHSTh €ro pelieHus
OpaBWwI W Tp. | IPH  PEUICHUH 3a1a4y B
B MaTEMaTHKE | MPAKTHUYECKUX obnactu
3aja4 npodeccuona
JILHOU
JESTEIIBHOCT
U
apryMEeHTHPO
BaTh
pE3YNIbTATHI
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7.4.111pumMepHBbIe BONPOCHI VISl IPOBEACHUS MPOMEKYTOYHON aTTeCTALNH:

1. IDensle u panuoHalbHble uyKcia. JledcTBUTENbHbIE 4uCaa. AOCONIOTHAs U
OTHOCHUTEbHASA MOTPELTHOCTH.

2.  Kophu u crenenu, ux cBOUCTBA.

3. Jlorapudm: onpenenenue u cpoiicTBa. Buasl norapudmos. [IpaBuina necTBuit
¢ norapupmMamu.

4.  Jlorapudmudeckue ypaBHeHHs 1 HepaBeHCTBA. CTIOCOOBI pEIICHMUS.

5.  Iloka3zarenpHbie ypaBHEHUS U HepaBeHCTBA. CIIOCOOBI pEIICHHUS.

6. Papuannas mepa yrna. CooTHOLIEHUSI MEXIY I'palyCHOM U paAuaHHOW MepaMu

yria. CuHyC, KOCHHYC, TAHT'€HC, KOTAaHIeHC yucia. TpuroHomerpudeckue QyHKIHH
YHUCJIIOBOTO apT'yMEHTA, 3HaKU UX 3HAUCHUH.

7.  OCHOBHbBIE TPUTOHOMETPHUECKHUE TOXKAeCTBA. DopMyIibl puBeaeHus. CUHYC U
KOCHHYC JJBOWHOTO yTIJIa.

8. IIpocrenmmue TPUTOHOMETPUYECKUE ypaBHEHUS. Pemenne
TPUTOHOMETPUUECKUX YPABHEHHI

9. O@ysakumu. CnocoOwsl 3amanus ¢yskiuu. CpoiictBa ¢GyHkiui. CroxkHas
byHKIHUA.

10. Crenennas GyHKIUA: ONpeaeeHrne, CBOUCTBA U IpaduKu
11. Tloka3artenwpHas QPyHKIIUS: ONpeieIeHUEe, CBOMCTBA U rpaduKu
12. Jlorapudmuueckas QyHKIMS: ONpeeiIeHne, CBOMCTBA U TpadUKH.
13. Cunyc, KOCUHYC, UX CBOICTBA U rpaduKH.
14. Taurenc, KOTaHT€HC, UX CBOMCTBA U rpaduKH.
15. [IlpeoGpazoBanusi  rpadukoB. IlapamnenbHbli  TEpeHOC,  CUMMETPHS
OTHOCUTEIFHO OCel KOOPJIMHAT U Hayasia KOOPJAUHAT, PacTsHKEHHUE U CXKaTuhe.
16. IIpousBoaHas: onpeaesieHne, FeOMETPUUECKUN U (PU3NYECKUI CMBICI.
17. TlpaBuna u hopmyinsl quddepeniiupoBanus GyHKITUH.
18. HeobxoaumMble U OOCTaTOYHBIE YCIOBHS BO3pacTaHus M yObIBaHHS (HYHKIUH,
CYIIIECTBOBAHHSI SKCTPEMYMA.
19. Heob6xoaumMble U JOCTaTOYHBIE YCIOBHS BBIMYKJIOCTH M BOTHYTOCTH Ipaduka
¢ynkun. OnpeneneHue TOUKH neperuoa.
20. HauOonbIiee 1 HauMeHbIIIee 3HaUCHHS QYHKIIMU Ha TTPOMEKYTKE.
21. O6mas cxeMa noctpoeHus rpadukoB HYHKIIUNA C TOMOIIBIO MPOU3BOIHOM.
22. [IlepBooOpa3nas: omnpeneneHue. HeonpeneneHHbld UHTETpa: OMpEAeNieHUE U
CBONCTBA.
23. @opmynsl uHTEerpupoBaHHs. CrnocoObl BBIYUCICHHUS HEOIPENEICHHOTO
UHTErpaa.
24. OmnpeneneHHbI UHTETPAJ: ONpeaeIeHIe, FTEOMETPUUECKUN CMBICT U CBOWCTBA.
25. KpuBonuHelHass Tpamneuus: MOHATHE, CIOCOObl BBIYUCICHUS IUIOIMIAINA C
MOMOIIIBIO OINPEEIIEHHOI0 HHTErpaia.
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26. OcHOBHbIE MOHATUS KOMOMHATOPUKH.

27. CoObiTusa. Knaccuueckoe omnpeneiaeHue BEpOSTHOCTU. TeopeMbl CIIOXKEHUS U
YMHOKEHHSI BEPOATHOCTEN.

28. Bekrop: ompeneneHue U JeWcTBUsA Haja HuMH. CBOWMCTBa JAEHCTBHM Haj
BEKTOPAMH.

29. TllonsTue npsAMOYroJbHOM AEKAPTOBOM CUCTEMBI KOOPAUHAT Ha IMJIOCKOCTH U B
npoctpancTie. [IpaBuiia 1eMcTBUIM HAJl BEKTOPAMHU, 3aJAHHBIMU KOOPAUHATAMU.

30. OcHOBHbBIEC TOHATHS CTEPEOMETPUU. AKCUOMBI CTEPEOMETPUN U CIEICTBUS U3
HUX.

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

32. Ilonatme yrma MeXAy  CKpeUIMBAIOMIMMHCS  OpsAMbIMU.  [Ipu3Hak
IIapaJuIeIbBHOCTH IBYX INIOCKOCTEN, CBOMCTBA ITApaJUIEIIbHBIX IIJIOCKOCTEH.

33. IllepneHauKymapHOCTh MNPSAMOM M IUIOCKOCTH. 3aBUCHUMOCTb  MEXKIY
IIapaJuIEIbBHOCTBIO U MEPIIEHANKYIISIPHOCTBIO MPSMBIX U INIOCKOCTEH.

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

35.  VYroa Mexay npsaMol U II0CKOCThI0. TeopeMa o TpEx neprneHauKyIspax.

36. [IlonsTus ABYrpaHHOrO yrja, JUHEHHOrO yria, yria MeXIy IUIOCKOCTSIMH.
OCHOBHBIE TEOPEMBI.

37. llepneHANKYISAPHOCTH ABYX IJIOCKOCTEH.

38. MmHororpannuk. [loBepxHOCTh MHOTOTpaHHUKA. [[paBUIbHBIE MHOTOTPAHHHUKH.
39. Ilpusma: onpenenenue u Bupl. CedeHue B IpuU3Max.

40. Ilapamnenenunen. Ceuenue B napayienenunene. OCHOBHbIE TEOPEMBI.

41. Ilupamupa: onpeanenenue. [IpaBunbHas nupamuia.

42. IunuHIp U KOHYC: onpejeieHue u cBoiictea. CeueHusl.

43. Illap u cepa: onpeneneHne U CBONCTBA.

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

7.4.2 . 1lpumepHble 3a1a4M AJIs1 TPOBeIeHUSI MPOMEKYTOUHOM aTTeCTAlMU

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

2x+1>4x—17.
Pemmure cucremy ypaBHEHMHM C TOMOUIBIO OINPEACIUTENEH CUCTEMBI:

{5x+ 3y + 3z =48,

1.
2.  Pemure cucreMy HEpaBeHCTB: {
3.

2x + 6y — 3z = 18,
8x — 3y + 2z = 21.
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4.  Pemute ypaBHeHus: a) logs x = 2logs 3 + %log;, 49 — §l0g5 27,
0) 9* —2-3* = 63.

sin? (E)+tg3 (E)—Z cosZ
4 4

S. Beruncnmure: — —.
cos ( )+ctg ( ) 2sing
6.  BrpluucnauTe 3HaYeHWE OCTAJbHBIX TPUTOHOMETPUYECKMX (YHKUMNA yria a,
, 3 @
eClIi Sina = —L U7 <a<Tm.
Z1+2,
7.  Jlns 3aJaHHBIXZ;, Z5, Z3, Z4 BBIYUCIUTH BBIPAKEHHE -, ecm
3744

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

Bapuant Ne 2

1 Pemute ypaBuenue: (5x + 4)(5x —4) — 10(x — 2) = 4.
2 Penmnre cucteMy HEpaBEHCTB: {3x —8<2x—10,

' Yy Hep ‘12 -5x>6— 6x.
3. Pemmite cucremMy ypaBHEHMH C TIOMOIIBIO OIpeAeTuTeIeH CUCTEMBI.

5x — 3y +4z =6,
{ 2x —y—2z=0,

X — 2y +z=0.
Permire ypaBHEeHuUs: a) 10g1 x + l0g1 X = 6,
2
0) 5¥*1 —3.5%2 =122,
5. Brrancnure: 3Ctg%+tg§.(tgg_+snin9.
2—CoSTT—2 sm;

6. Brruucnure 3HavYeHHE OCTANBHBIX TPUTOHOMETPUYECKUX (PYHKIUK yria o,

V3 3w
ecnncosa=7n7<a<2n.

2 eciu
Zy

Z
1. JIns 3a0@HHBIXZ,, Z5, Z3, Z4 BBIYMCIUTD BBIPAKEHUE Z:

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

7.4.311puMepHble 3aJaHUs VIS TIOATOTOBKHU K IK3aMeHY

1.  Tlocrpouts rpapuk pyHkuuu y=3*-2

2.  Ilocrpouts rpaduk pyHkiuu y = 3 + sin 2X.

3.  Haiiaure obnacts onpenenenus pynkuuun y = log,(8 —x), y = vx+ 1.
4. Uccnenyiite GyHKIHUIO HA YETHOCTh Y = X2 COSX.

5.  Haitu f'(1),ecmu f(x) = i +4e”

6.  Haiitu npousBoanyro GyHkiuu f(x) = X22 +Inx+ exx
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3 2
7.  Haligure MakcuMyM QyHKIIMH Y = X3 + X2 - 2X - 2;

2X

8.  Haiitu Touku neperuda PyHKIUMA Yy = 1
- X

2

9. Haiitu HEOnpeneeHHbI HHTETPA: J‘ ~2 X 3 |dx

cosx 6

o o . x+1

10. Haiitu HeonpeaeneHHbIA HHTETPA: J'(zjdx
X
3

11. BeraucauTh onpeneNeHHbI HHTETpa: J' (3x* + Xdx

2

12. Bel4mciauTh WI0MAAs GUIYpPhI, OTPAHHYEHHON JIMHUSAMHU Y = X2,y =2 - X

13. B mkone 1254 yyamuxcs. M3 aux 1200c¢ xopomreit ycneBaemocthio. Haiitu
BEPOATHOCTH TOTO, YTO HAyTraJ BHIOPAHHBIN YUEHHUK OyAeT HeyCIEeBaIOIINA.

14. CkonpbkuMu crnoco0amMu U3 25 YYEHHUKOB Kjlacca MOXKHO BbIOpath 4 s
y4acTus B IPa3THUYHOM KOHIIEpTE?
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7.4.AllpnMepHble OUJIeThI 1JIs1 IPOBEACHUS IK3aMeHA

1920

MUHUCTEPCTBO OBPA30OBAHUA U HAYKU P®
®denepalibHOE rOCYIapCTBEHHOE OI0/KETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICITIETO 00pa3oBaHUs
«Ky0aHcKkuii rocy1apcTBeHHbI YHHBEPCUTET»

HHcTuTyT cpeiHero npodeccuioHaJIbLHOI0 00pa3oBaHMsl

BWIET Ne 1
1. Lenbie u panrioHanbHble yncia. [lelicTBuTenbHbIe ynciaa. AOCOMIOTHAs U
OTHOCHUTEJIbHAS TIOTPEITHOCTH.
2. [IpsimoyronbHas (mekapToBa) cucTeMa KOOpAUWHAT B pocTpaHncTBe. Dopmyia

PaCCTOSIHUSI MKy IBYMsI TOUKaMH. Y paBHEHHUE ChEpHI.
3. Ha sk3amene 60 6unetoB, AHpel He BbIyuns 3 U3 HUX. Haliiute BeposSTHOCTh TOTO,
9TO €My MONAJACTCS BBIYYCHHBINA OMIICT.

[Tpencenarens npeaMeTHON (IIMKIOBOM) KOMHCCHU H.I'. TuroB

1920

MUHUCTEPCTBO OBPA30OBAHNA 1 HAYKHU P®
DdenepanbHOE rocyIapcTBEHHOE 010 KETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BbICIIET0 00pa30BaHuUs
«Ky0aHckuii rocy1apcTBeHHbIN YHUBEPCHTET»

HNHCcTUTYT cpeHero npodeccuoHaJIbHOr0 00pa3oBaHus

BUJIET Ne 2
1. CreneHu ¢ pallMOHAIbHBIMUA TOKA3aTEISIMU: ONPEJEIICHUE U CBOMCTBA.
2. BekTopsl B IpOCTpaHCTBE: ONPEACIICHUE U NEUCTBUSA HAl HUMH.
3. CKOJBKUMH CIIOCOOaMH MO>KHO M3TOTOBUTH TPEXIBETHBIN (pIIar ¢ TOpU30HTAIbHBIMA

IIoJjiocaMu, €CJIM UMCCTCA MaTCpHall 7 Pa3JIMIHBIX HBGTOB?

[Tpencenarens nmpeaMeTHON (IIMKIOBOM) KOMHCCHU H.I'. TuroB
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8.OBYYEHHUE CTYJAEHTOB-UHBAJIMIOB U CTYAEHTOB C OTPAHUYEHHbBIMU
BO3MOXHOCTAMM 310POBbA

[Topsnok oOydeHHs MHBAIMIOB U CTYJICHTOB C OTPAaHUYCHHBIMH BO3MOKHOCTSIMU OTIpEJeIICH
«[Tonmoxxennem KyOI'Y 00 oOyueHMH CTyJEHTOB-MHBAJIHIOB M CTYIACHTOB C OTPAHUYCHHBIMU
BO3MOKHOCTSIMU 37I0POBBSI».

JInst U1 ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMHU 310POBBS IIPEIYCMOTPEHBI 00pa3oBaTeIbHbIC
TEXHOJIOTUH, YYUTHIBAIOIINE OCOOCHHOCTH U COCTOSIHUE 3/I0POBBS TAKUX JIAI.

9. JOHOJHUTEJBHOE OBECIIEYEHUE JUCHUIIJINHBI

He npenycmotpeHo.
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JIMCT
U3MeHeHH paboyeii yueOHOM MPOrpaMMBI 10 TUCIUTIINHE
BJ1.03 Maremaruka: ajireOpa 1 Hayaja MaTeMaTH4eCcKoro aHajiusa, FeOMETpUs

}:[OHOJIHeHI/Iﬂ 1 UBMCHCHUA, BHOCHUMBIC B pa60qy}0 IporpamMmy AUCHUITIMHBI

OcHoOBaHus Paznen PII/I, B
BHECCHUA KOTOpbﬁi S s
- ConeprkaHue BHOCUMBbIX JOMOJIHEHUH, MU3MEHEHHUH
JOIIOJIHEHUH U BHOCSTCA
M3MEHEHUI U3MEHEHUSI
[Ipennoxenue
paboTozaTens
1. bammakos, Mapk MBanoBuu. Maremaruka: anrebpa 1 Hauasna
MaTeMaTH4eCKOro aHaiu3a, reometpus [Tekct] : yueOHUK 115
HMCIOJB30BaHMs B yueGHOM npouecce 06pa3oBaTelbHbIX yupexkAeHH
CI1O Ha 6a3e ocHOBHOTO 00111ero 00pazoBaHus ¢ NOJYy4YEHHEM CPETHEro
obmero o6pazosanus / M. U. Bammakos. - 4-¢ u3., crep. - Mocksa :
Axanemusi, 2017. - 253 c. : un. - (ITpodeccroHanbHOe 06pa3oBaHKe.
[Ipennoxenue O611e06pa3oBaTesbHble AUCUHILIHHEI). - ISBN 978-5-44
COCTaBUTEJIS 2. bammaxkos, Mapk MBaHoBu4. Matemaruka: anrebpa u Havana
NPOrpamMMel MaTeMaTHYeCKOro aHanu3a, reometpus [Teker] : 3aauHuK : yuebHoe
nocoGue 11 MCMONb30BaHks B yueOHOM mpoLecce 00pa3oBaTe/bHbIX
yupexaenuii CI1O Ha 6a3e 0cHOBHOTO 001Iero 00pasoBaHms ¢
nojiyueHHeM cpenHero obuiero obpasosanus / M. M. bawmakos. - 4-¢
W31, cTep. - Mocksa : Akanemus, 2017. - 414 c. - (TTpodeccuonainbHoe
o6pazopanue. O6meo6pasoBarenbHbie AUCUHUIINHBI). - ISBN 978-5-
4468-5127-0 68-5988-7
Apyrue
OCHOBaHMUs /R
CocraBuTeb: MpenoaBaTellb (Y~ Osuapenko H.H.

MOAIUCH DdUO

VTBepKeHa Ha 3acelaHud IPEIMETHO-LUKIOBON KOMHMCCHU «Mamemamuku,
ungpopmamuxu u HKT, cneyuanonocmu Ilpocpammuposarue 6 KOMNbIOMEPHbIX
cucmemaxy TPOTOKOJ Ne £ ot «2F » Lafomg  20H#T.

[Ipencenatenb NpeAMETHO-LUKIOBOH KOMUCCHH: H.I'. TutoB
«LF Y _crapma . 20 Z/r.
Hupexrop UHCIIO vz 4 T.IT. Xnomnosa
NMoANnKMChH
«jf »_ L praa 207/ .
Hupekrop I—%oﬁ oubnuorexu Kyol'yY
/% -~ M.A. Xyaoe
noanues
e E ,MC?//)WC;/ 20 ///I‘
JIuo, OTBETETBEHHOE 3a  YCTAaHOBKY W JKCIUTyaTalMil0  [POrpamMMHO-
uHpopmair oro obecrneyeHus: 00pa3oBaTEIbHON MPOrpaMMbl
H.B.Muniox
nofrucs
«ZZ » Mﬁ//vé%a 207/ .
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Penenszus
Ha pa0do4y10 nporpamMmy y4ueOHOM JMCUMILIUHBI

B/1.03 MaremaTuka: ajredpa u HayaJia MATEMaTHYECKOr0 aHAJIN3a, TeOMeTPus
s cneunanbHoctu 54.02.01 An3aiin (mo orpacisim)

PabGouwas mporpamma yueOHoW mucummoimabl bJ[.03 Maremaruka: anrebpa W Hadana
MaTeMaTHYECKOTO aHalii3a, T'eOMETpHsl pa3paboTaHa sl CTYIEHTOB CIEHUAIBHOCTH CPEIHETro
npodeccronansHoro obpasosanus (manee CI10)54.02.01 Jluzaiin (o OTpacissM) Ha OCHOBE
MPUMEPHOU TpOrpaMMbl  001mIe00pa3oBaTeIbHON y4eOHON AMCHUIUTMHBI «MaTtematuka: anredpa u
Hayajla MaTeMaTW4ecKOro aHaln3a, TeOMETpHs» Uil TNpo(ecCHOHANBHBIX  00pa30BaTEeNbHBIX
opraHuzanuii, pekoMeHnoBaHHOW DenepaabHBIM TOCYIApPCTBEHHBIM ABTOHOMHBIM YUPEXKICHUEM
«DenepanbHBIi MHCTUTYT pas3Butus oOpazoBanus» (PIAY «DHUPO») B kadecTBe NPUMEPHOM
MpOrpaMMBbl ISl pean3alid OCHOBHOM MpodeccHoHabHO oOpa3oBarenbHON mporpammbl CIIO Ha
0a3ze OCHOBHOTO 00IIEro 00pa3oBaHus ¢ MOJIyYEHUEM cpeaHero obmiero oopazoanus. [Iporokon Ne3
ot 21 urons 2015r. Peructpaunonusiii Homep peuerzuu 377 ot 23 utons 2015r. DI'AY «DUPO».

VyeOnas nucumruimHa bJ[.03 Maremaruka: anreOpa W Hayaja MaTeMaTHYEeCKOTO aHAIU3a,
reomeTpus nzydaercs B 1ukiie Ol obmeobpazoBarenbHoii noaroroBku yueonoro miana OIIOIT CIIO B
yactu 6a3oBbix guctuiuind bJl. OOydenue mpoBoauTcsi Ha 6a3ze OCHOBHOTO 0oOIIero odpa3zoBaHUs U
HAaIleJICHO Ha TOJIydeHHe CpeaHero oomero obpasoBanus. Pabouas mporpamma cocTaBiieHa Uil OYHOM
¢dopmbl 0o0ydenusi. PaGouass mporpamMma y4eOHOW JUCHUIUIMHBI COCTaBJI€HA JIOTUYHO, CTPYKTYpa
JUCLHUIUIMHBL COOTBETCTBYET MPHHIUIY €IUHCTBA TEOPETHYECKOTO0 M IPAKTHYECKOTO OO0Yy4eHUs,
paszensl BBIACTCHBI AMIAKTHUECKH wesnecooOpasHo. [lociemoBaTenbHOCTh TeM, HpeAsiaraeMbIX K
U3yUYCHHIO, HANpaBJICHA Ha KAYeCTBEHHOE YCBOEHHE Y4eOHOro marepuaia. BHIbl caMOCTOSTENbHBIX
paboT NO3BONISAIOT 00OOIINTE U YIIIyOUTh U3y4aeMblii MaTepHail U HallpaBieHbl HAa 3aKpEIJICHHE YMEHUsI
MOMCKa, HAKOIUICHUS U 00pabOTKH HHpOpMAIIUH.

Cucrema 3HaHMH WM YMEHHI, 3aJI0)KEHHAas B COJEP)KaHHU, CIIOCOOCTBYET NPHOOPETEHUIO
NPaKTUYECKOTO OIbITa M COOTBETCTBYET TPEOOBaHUSIM K pe3ysibTaTaM OCBOCHHUs mpenmeta. llacmopt
OporpaMMbl  0OOCHOBAaHHO M IIOJMHO OTPa)kaeT COJACp)KaHHe AUCIUIUIMHBI, €€ pOJb U MEeCTO B
MOJrOTOBKE CIIEIMATKCTAa CPEIHEro 3BEHA, PAcKphIBaeT I[eAM M 3aJadyd Y4eOHOH JAMCHUIUTUHBI.
OHpeI[eHCHBI TpC6OBaHI/IH K YMCHUSAM U 3HAHUAM CTYJCHTOB.

[Iporpamma paccumtana Ha 234 wyaca. Temaruyeckud IUIaH M COJEp)KaHWE y4eOHOM
JAUCHUIIIMHBIL PACKPBIBACT MOCJICAOBATCIIBHOCTL IPOXOKACHUSA TEM, COOTBETCTBYET TCMATUYCCKOMY
IUIaHy U paclpeesieHnIo yacoB. B mporpamme onpernenensl Gopma npoBeaeHusl, e , 3a/1a9u yaeOHOH
JUCHUIIIMHBI, TMPCACTABJICHBI 00s3aTeIbHbIE (1)0pr1 OTYETHOCTU. Peann3oBaHBbI JUOTAKTUYCCKUEC
HOPUHIMIB O0YYEeHHUs: LEJIOCTHOCTh, CTPYKTYPHOCTH; OTPa)K€Ha B3aMMOCBS3b MEXKIy OTAEIbHBIMU
AIIEMEHTaMH CTPYKTYpbI. M3ydeHune JaHHOM AUCUUIUIMHBI CIIOCOOCTBYET AP PEKTUBHOM U KaUeCTBEHHOM
NOJTrOTOBKE CTYICHTOB. llepeueHb pPEKOMEHIyeMOW OCHOBHOW W JOMOJHHUTEIBHOW JUTEpPaTyphl
BKIIIOYAaeT OOIIEOCTYTHbIE MCTOYHHMKM, W3JaHHbIE B TIIOCIEAHEe BpeMs (HE TMO3aHee 5 JeT).
[epeuncnennsie MTHTEpHET-pECYPCHI aKTyaIbHBI M JOCTOBEPHBI.

Pazpaborannast mporpamma ydeOHOW aucuuruiiHbl MaremaTuka: anreOpa ¥ Havaia
MaTeMaTHYECKOTO aHaJIN3a, TEOMETPHUS MOXKET ObITh PEKOMEHJOBaHA JJIsl UCIIOJIb30BaHHA B y4eOHOM
MpOIIECCe MPH MOATOTOBKE 10 criennanbHOCTH 54.02.01 n3aita (110 oTpacisim).

JloueHnT xadeapst

nH(pOPMAITMOHHBIX , :

00pa30BaTeIbHBIX TEXHOJIOTHIA ne / 3acsaaKo

(bakynpTeTa MaTeMaTUKA U / Onbra BnagumuposHa

KoMibroTepHbIX Hayk PI'BOY BO
«KyOI'Y», K.IL.H., TOTIEHT



Peuensusn
Ha pabouyio mporpamMmy yueGHO AHCIUIIHHBI
b/1.03 MatemaTuka: anrefpa n Haua a MaTeMaTHIECKOI0 aHAJIn3a, reoMeTpus
Ans enennaneHocTr 54.02.01 Iusaits (no oTtpacisim)

Pabouas nporpamma yueGHON AMCUMMINHDI bJ1.03 Marematuka: anreGpa wu
Hadaza  MaTeMaTH4eCKOro aHaju3a, reomeTpus paspaGoTaHa s CTYIEHTOB
CHELHATLHOCTH CPEaHEro npodeccHoHanbHoro obpasoBaus (najee CI1O) 54.02.01
Huzaiin (Mo oTpacisam) Ha ocHose MPUMEPHOI MporpaMmmbl 0011e06pa3oBaTebHOI
y4eOHOH aucumnianub «Matemaruka: anredpa M Hayana MaTEMaTHYECKOrO aHanu3a:
reOMeTpHs» st npogeccHoHanbHbIX o0pa3oBaTebHbIX OpraHM3auui,
PEKOMEHI0BaHHON ~ DenepanbHbIM  FOCYAapCTBEHHBIM  aBTOHOMHbBIM yupeKaeHHeM
«DesepabHblil MHCTUTYT pa3BHTHS obpasoBanusy (PIAY «DUPO») B kauecTe
MPUMEPHOH  MpOrpaMMbl IS peanu3aldd  OCHOBHOMN npopeccHoHanbHo
oOpasosatenbHoi mporpammbl CI1O Ha Gase OCHOBHOIO obuwero obpasoBaHus ¢
rojiyueH1em cpeanero obiero obpaszosanus. [Mpotokon Ne3 or 21 wmions 2015r.
Pernctpaunonnsiii Homep peuensun 377 ot 23 wionst 2015r. OCAY «DHUPO».

Yuebnas ancunniauna bJ1.03 Maremartuka: anaredpa v Havasa MaTeMaTHYECKOro
aHanusa, reomerpua wusyvaercs B umkae OIl o6uweoGpasoBatenbHON MOArOTOBKH
yuebHoro naana OITOIT CI10 B uacTi 6Ga3oBbIX AHCLMIINH BJI. O6yuenune nposoautcs
Ha Ga3e OCHOBHOrO 06LIEro 06pa3oBaHus W HalEeHO Ha MnoJiyyeHue cpeaHero obuiero
obpasosanus. PaGouas nporpamma coctasieHa as o4HOMN hopmbl 06yueHus.

PaGouas nporpamma yueGHON aucuMMIMHBI cocTaBlieHa JIOTHYHO, CTPYKTYypa
AMCLIMIUIMHBL COOTBETCTBYET MPUHLMIY €IMHCTBA TEOPETHYECKOrO M NMPaKkTHYEeCKOro
o0y4eHus, pasfesbl BblAeNeHbl AMAAKTHUYECKH uenecoobpasHo. [locnenosatenbHoCTh
TEM, NPEAIAaraeMeIX K M3Y4E€HHIO, HAMpaBleHa Ha KauyeCTBEHHOE YCBOEGHHeE y4eOHoro
maTepuana. Buabl camoctosTenbHbIX paBoT MO3BOASIOT 0GOGWMTL U yrayouThb
M3Y4aeMbli MaTephas W HarpaBieHbl Ha 3aKpEeryieHHe YMEeHHMs MOMCKA, HAKOMIEHHS M
00paboTkn HHpOpMaLK.

Cucrema 3HaHWIH W yMeHMH, 3ai0keHHas B cozepxkaHuu, crnocobeTByeT
MPHOOPETEHHIO MPAKTUYECKOrO OMbITa M COOTBETCTBYET TpeOOBAaHMSM K pesynbTaTam
ocBoeHus npeamera. [lacnopr nporpamMmel 060CHOBaHHO M MOJTHO OTpa)kaeT coaeprkaHue
ANCLIHTIIMHBL, €€ POJib U MECTO B MOArOTOBKE CMELMAINCTA CPEAHEro 3BeHa, pacKpbiBaeT
U1 1 3a1a4K y4eOHO# ancunnannel. Onpeaenensl TpeGoBaHms k YMEHHUAM W 3HAHHUSIM
CTYEHTOB,

[Mporpamma paccunrana ma 234 uaca. Temartuueckui nian M coaepxaHue
y4eOHOH  IMCLMIIMHBI  PacKpbIBAeT  MOC/ENO0BATEbHOCTE MPOXOXKAEHHUS  TeMm,
COOTBETCTBYET TEMATUYECKOMY TMJ1aHYy W pacnpeiesieHHi0 4acoB. B nporpamme
ornpeneseHbl opma NpoBeaeHHs, LeH, 3a1auu yueGHOM AWCUMIUIMHBL, NPEACTaBIIEHbI
o0si3atenbHble HOPMbI OTUETHOCTH. Peain3oBanbl AMAAKTHYECKHe NPHUHLKIBI O0YUYEHHS:
HEMOCTHOCTD, CTPYKTYPHOCTb; OTpaXKeHa B3aMMOCB3b MEXKLY OTACbHBIMM SJIEMEHTAMH
CTPYKTYpbI.

M3yuenne naHHoM AMCUMMIMHBI crnocobeTByeT 3hPeKTUBHON M KayecTBEHHO
NMOArOTOBKE CTYEHTOB.

[Tepeuenb pexomensyeMol OCHOBHOI W A0NOMHUTEILHOMN JIMTEPATYpbl BK/IIOYAET
O0LLe0CTYNHbIE MCTOUHMKM, W3JaHHBIE B OC/EAHEe BpeMsi (He rmno3aHee 5 ger).
[Nepeuncnennrie Unteprer-pecypes aKTyalbHbl W 10CTOBEPHbI.

PaspabotanHas nporpamma yueGHON AMCLMIIMHDI b/1.03 Maremaruka: anreGpa
W Hatdana MaTeMaTHYECKOrO aHanu3a, reoMeTpUs MOXKET ObiTh PEKOMEHAOBAHA s
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MCrO0JIP30BaHUs B y4eOHOM mpolecce MpH MOArOTOBKE MO creuuanbHoctd  54.02.01
Hu3aiin (o otpacism).

Yuutenb MaTeMaTHKK BbICLUEH KATErOpHH
MBOVY «COLL Ne2 um. X.51. Beperaps», Uyour

r. Aabireick CycaHHa XacaHoBHa



