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1. IACIIOPT PABOYEH MPOI'PAMMBbBI YYEFHOM JJUCIUIIJIUHBI

1.1. O61acTh NpUMEHEeHUsI TPOrPAMMBbI

Pabouas nporpamma aucuuminebl «MareMatukay pazpadoTaHa Juisi CTyA€HTOB
CHEUANIbHOCTU CpeIHEro npodeccuonanbHoro oopaszopanus (nainee CI1O) 09.02.03
[IporpammupoBanye B KOMIIbIOTEPHBIX CUCTEMAX Ha OCHOBE MPUMEPHOUN MpOrpaMMbl
o011eo0pa3zoBaTenbHON y4eOHOM JUCUUTUTAHBI «Marematuka» TU1st
po¢eCCUOHATIbHBIX o0pa3zoBaTeIbHBIX OpraHu3aIuu, PEKOMEH/I0BaHHOM
@denepanbHbIM TOCYJAAPCTBEHHBIM aBTOHOMHBIM yupexjeHueM «DenepasibHbIi
UHCTUTYT pa3Butus obpazoBanus» (OI'AY «DHUPO») B kadecTBe NpuUMEpPHOUH
OporpaMMbl ISl pealiu3allii OCHOBHOW MPOQECCHOHATIbHON 00pa3oBaTebHON
nporpamMmbl CI1O Ha 6a3e OCHOBHOrO OOLIETO 00pa30BaHUs C MOTYYEHUEM CPEIHETO
oOmero oopaszoBanus. [Ipotokon Ne3 ot 21 utons 2015r. PeructpauvoHHbIil HOMep
peuensuu 377 ot 23 urona 2015r. ®I'AY «DPUPO» ¢ yuetom IIpumepHOir OCHOBHOM
oOpa3oBaTelbHOM MpOrpaMMbl cpedHero ooOmero o0pa3oBaHus, OJ0OPEHHOU
pemieHreM  QeaepantbHOro y4eOHO-METOJUYECKOrOo OOBEIUHEHUsT MO0 o0leMy
oOpazoBanuto (mpoTokoa ot 28 utons 2016 r. Ne2/16-3).

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

VuebHas U CITATIIINHA «MartemaTuka» H3y4daeTcs B IIUKJIE
00111e00pa30BaTeNbHBIX JTUCIHUILUIMH, (POPMUPYEMBIX W3 005S3aTENIBHBIX MPEIMETHBIX
obnactreit ®I'OC cpennero obmiero oo6pazoBanus, s crnenuainbHocTd 09.02.03
[IporpamMmMmupoBaHre B KOMIBIOTEPHBIX cucTtemax. M3ydenue aucruraunsl [1J1.01
MaremaTnka HEOOXOAUMO [JII OCBOCHHS mochenaytomeid aucrumimasl EH.01
DeMEeHTHI BBICIICH MaTeMaTHKU

1.3. Hesan u 3ag1aum y4eOHOI JUCHUMILJIMHBI — TPeOOBAHMS K Pe3y/JibTATaM OCBOCHHS
AUCHUTLITUHBI:

Heab aucuMmiuHbl: (QOpMUpPOBAHUE TPEICTABIECHUH O MaTeMaTHKE Kak
YHUBEPCAIBHOM SI3bIKE HAYKH, CPEICTBE MOJICTUPOBAHUS SIBICHUI U TPOIECCOB, 00
UJeAIX U METOJaX MAaTEMATHKHU.

3anaun TUCHMILUIMHBI:

— OBJIaJICHUE MATEeMaTUYECKHUMH 3HAHUSIMU U YMEHUSIMHU, HEOOXOJAUMBIMU B
MMOBCEHEBHOM KU3HU, JJI1 U3YUEHHS] CMEXKHBIX €CTECTBEHHOHAYYHBIX JUCIUILIAH HA
0a30BOM YpOBHE W JUCHUIUIMH TPO(YECCHOHATBLHOTO NHWKIA; IS TMOJIyYSHUS
oOpazoBaHus B 001acTsIX, He TpeOyomUX YIUIyOJICHHOW MaTeMaTHYecKOn
MMOJATOTOBKH;



— pa3BUTHE JIOTUYECKOTO MBINUICHHS, TPOCTPAHCTBEHHOTO BOOOpaKeHUS,
ANTOPUTMHUYECKON KYJBTYPbl, KpUTUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOIMMOM
1S Oy nyniedt mpodeccuoHaIbHOM AeSITEIbHOCTH;

— BOCIIUTAHHUE CPEJACTBAMU MATEMAaTHUKH KYJbTYPbl JTUYHOCTH, MOHHUMAaHUS
3HAYMMOCTH MaTeMaTUKHU IS HAyYHO-TEXHHYECKOTO0 Iporpecca, OTHOIICHUS K
MaTeMaThKe, KaK K YacTH OOIICYeTOBEYCCKON KYJIbTYphbl UYepe3 3HAKOMCTBO C
HUCTOPUEH MATEMATUKMU;

— pacHMpeHue W CUCTeMaTH3allus OOIIMX CBEICHUU O (QYHKIUAX, H3yUCHUE
HOBBIX KJIACCOB DJIEMEHTAPHBIX (DYHKIIHIA,

— pacuiMpeHWe W COBEPIICHCTBOBAHWE MaTeMaTHYECKOro  arrmapara,
c(hOpMHPOBAHHOTO B OCHOBHOM IITKOJIC;

— O3HAaKOMJIEHHME C »JJIeMEeHTaMHU JU(PEepeHInaIbHOIO0 HCYUCICHHUS KakK
amnmapaToM UCCieT0BaHus (PYHKIUH, peleHus MPUKIa HBIX 33124,

— W3YYCHHE CBOWCTB TMPOCTPAHCTBCHHBIX TeJ, (OPMHPOBAHUE YMCHHSI
NPUMEHSTH 3TH CBOWCTBA JIJISl PEIICHUS MPAKTUYECKHUX 33]1a4;

— pacmMpeHue W yriayOJeHue NpeACcTaBiIeHUN O MAaTeMaTHKE KakK 3JIEMEHTE
YEJIOBEYCCKON KYJIbTYPhI, O IPUMCHCHHUH €€ B TIPAKTHKE;

— COBEPIICHCTBOBAHWE WHTC/UICKTYaJIbHBIX M PEYEBBIX YMEHUH IyTeM
Pa3BHUTHS JIOTHUECKOT'O MBIIIUICHHS, 00OTAIlICHUE MAaTEMaTHYECKOTO SI3bIKA.

1.4 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00yYeHHUS 10 JUCHUILINHE (TepeYeHb
GopMupyeMbIX KOMIIETEHIIH )

OcBoeHue copepkaHus yueOHOM TUCHMIIIMHBI « MaTeMaTHKa»
obecrieunBaeT JOCTKEHUE 00YUaOIIUMUCS CICAYIOMINX pe3yibmamaos:.

JIUYHOCMHbBIX .

— chOpPMUPOBAHHOCTH MPEJICTABICHHA O MaTeMaTWKE KaK YHHUBEPCAIBHOM
SI3BIKE

— HaYKH, CPEJCTBE MOJCIMPOBAHHUS SIBJICHUN M MPOIIECCOB, UACIX H METOIaX
MaTeMaTHKH;

— TOHMMaHWE 3HAYMMOCTH MaTEeMaTHUKU JUIsI  HAyYHO-TEXHHYECKOTO
mporpecca, CcGOPMHUPOBAHHOCTh OTHONICHHWS K MaTeMaTHKe KakK K YacTH
00IIIeYeI0BEYECKOM KyIbTYPHI Uepe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHUS MAaTEMaTHKH,
HBOJTIOIIUU MaTEMaTHYECKUX HUJICH;

— pa3BUTHE JIOTMYECKOTO MBIIIEHUS, MPOCTPAHCTBEHHOTO BOOOPaKEHWS,
ANTOPUTMHUYECKON KYJBTYyPbl, KPUTUYHOCTH MBIIUJICHUS HAa YPOBHE, HEOOXOIUMOM
it Oymyreit mpodeCcCHOHAIBHON NeITeTbHOCTH, TSl IPOIOJDKEHUS 00pa30BaHUs U
caMo00pa3oBaHus;

— OBJIAJICHHE MAaTEMAaTUYCCKUMU 3HAHUSMHU U YMEHUSMH, HEOOXOJIUMBIMU B
MMOBCEIHEBHOM XKU3HU, JJIsl OCBOCHHSI CMEKXHBIX €CTECTBEHHO-HAYYHBIX JUCITUIUIAH H



AUCIMILINH MPOo(hecCHoHaTbHOTO NUKIIA, IS MOTy4YeHus 00pa3oBaHusl B 00JacTsIX, HE
TpeOyIOLUX YIITyOJIeHHOW MaTeMaTUYECKOM MOATOTOBKHY;

— TOTOBHOCTh UM  CIIOCOOHOCTH K 0Opa3oBaHWIO, B TOM  YHCIIE
caM000pa3oBaHUIO, Ha NPOTSDKEHWH BCEH JKU3HU; CO3HATEIBHOE OTHOIIEHHE K
HENPEepPBIBHOMY 00pa30BaHHUIO KaK YCJIOBHIO YCIEIIHOW MpodeccHoHaNbHON U
OOIIECTBCHHOM JICATCIIbHOCTH;

— TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOATEIbHON TBOpPYECKOH W
OTBETCTBEHHOMW JEATEIbHOCTH;

— TOTOBHOCTH K KOJJIEKTUBHOH paboTe, COTPYAHHUECTBY CO CBEPCTHUKAMU B
o0pa3zoBaTeIbHOM, 00IIECTBEHHO MOJIE3HOM, YU4eOHO-UCCIIeI0BaTeIbCKON, MPOSKTHOM
U IPYyTUX BUJAX JESATEIbHOCTH;

— OTHOWIEHHWE K TNPOPECCHOHATHHON JAEITENTPHOCTH KaK BO3MOXHOCTH
yUYaCTHsI B peleHnun JMYHBIX, OOIIIECTBEHHBIX, rOCy/IapCTBEHHBIX,
0OIIIeHAITMOHAJIBHBIX TTPOOJIEM;

MemanpeOMemublx:

— YMEHHE CaMOCTOATEIBHO OMpPENEISTh LENH ACSITEIFHOCTH M COCTaBIATH
IUTAaHBl  JICSITEIILHOCTH; CaMOCTOSITEIBHO  OCYIIECTBJISATh, KOHTPOJHMPOBATH U
KOPPEKTHPOBATh JICSITCIIBHOCTh; HKCIIOJIB30BaTh BCE BO3MOXKHBIC PECypChl IS
JTOCTHIKEHUS TTOCTaBJICHHBIX IIEJCH M pean3alluu TUIAHOB JICITeIbHOCTH; BBIOUPATH
yCIICTITHBIE CTPATETHH B PA3IMYHBIX CHUTYaIUsX;

— YMEHHE TpPOAYKTHBHO OOIIAThCS M B3aMMOJEHCTBOBATH B IpoOIIECcce
COBMECTHOM JIeATEIHbHOCTH, YUUTHIBATH IMO3HIIUN IPYTHX YIaCTHUKOB JIEATEIHHOCTH,
3¢ PeKkTUBHO pa3penaTh KOH(IUKTHI;

— BIIaJICHUE HaBbIKAMU [TO3HABATEIIPHOH, Y4YeOHO-HCCIIeIOBATENbCKON U
NPOCKTHOW JIEATEIHHOCTH, HABBIKAMHU pa3pelieHus MpoOJieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIIBHOMY TMOHMCKY METOJIOB PEIICHHUs MPAaKTUYCCKUX 3ajad,
PUMEHEHUIO Pa3InYHBIX METO/IOB MTO3HAHUS;

— TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOSITEIBHON HWH(OPMAIMOHHO-
MIO3HABATEIFHOW JIEATEIHHOCTH, BKIIOUYAs YMCHHE OPHEHTHUPOBATHCS B PA3IMUHBIX
UCTOYHMKAX WH(OpPMAIMHM, KPUTHYECKH OICHWBATh W  HHTEPIPETHPOBATH
nH(OPMAINIO, TTOTYYaeMYI0 U3 PA3IMYHbIX HCTOYHUKOB;

— BIAJCHUE S3BIKOBBIMH CPEJCTBAMHU: yMEHHUE SICHO, JIOTUYHO W TOYHO
U3JIaraTh CBOIO TOUYKY 3PEHUS, UCIIOJIb30BaTh a/ICKBATHBIC SI3bIKOBBIE CPEJICTBA;

— BIAJCHUE HAaBBIKAMU TIO3HABATENBHON peQIIEKCUU KaK OCO3HAHUS
COBEPIIAEMbIX JEHCTBUIN M MBICIUTEIBHBIX MTPOIIECCOB, X PE3YJIHTATOB U OCHOBAHUH,
TPaHUIl CBOCTO 3HAHUWS W HE3HAHWS, HOBBIX TIO3HABATEIBHBIX 33/1a9 U CPEACTB IS UX
TOCTHKEHUS;

—  IEeJeYCTPEMIICHHOCTD B MOVCKaxX u OPUHITAN ~ PEHICHUH,
COOOPA3UTENBHOCTh M WHTYHIIUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEIACTABICHUIA;
CIIOCOOHOCTh BOCTIPUHUMATH KPACOTY U TAPMOHUIO MUPA;



npeomMemHubix:

—  c(pOpMHUPOBAHHOCTH MPEACTABICHUNA O MaTeMaTHUKE KaK 4YacTh MHUPOBOM
KYJbTYpbl U MECT€ MAaTEMaTHKH B COBPEMEHHOM IMBWIM3ALUH, CTIOCO0AaX OMUCAHUS
SIBJICHUM PEAJTbHOI0 MUPA HA MATEMATUYECKOM SI3BIKE;

—  c(OpMHUPOBAHHOCTH TMPEJCTABICHUN O MaTeMaTHYECKUX TOHATHSAX Kak
BOXHEMIIMX MAaTEMATUUYECKUX MOJIEIISIX, TO3BOJISIOIINX ONUCHIBATh U U3y4aTh Pa3HbIC
MPOLIECCHl U SABJICHUS;, IMOHMMAHUE BO3MOKHOCTH AKCHOMATHYECKOI'O ITOCTPOCHUS
MaTEMaTUYECKUX TEOPHUH;

— BJIAJICHUE METOJAMHM JIOKA3aTEJbCTB U AIITOPUTMOB PEIIEHUS, YMEHUE UX
IIPUMEHSTh, TPOBOJUTH JIOKA3ATEIIbHBIC PACCYKICHUSA B XO€ PEIICHUS 334,

— BIJIAJICHWE CTAHAAPTHBIMM MPUEMAaMHU PELICHUA PALUOHAIBHBIX U
VUPPALMOHAIIBHBIX, TTOKA3aTENIbHBIX, CTEIICHHBIX, TPUTOHOMETPUUECKUX YPABHEHUN U
HEPABEHCTB, UX CUCTEM;

— HCHOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX NPOTpaMM, B TOM YHCIE IS
MIOMCKA MyTH PELICHUS U WIUTFOCTPALUU PELICHUS YPABHEHUN U HEPABEHCTB;

— c(hOpMHUPOBAHHOCTh  MPEACTABICHUU 00 OCHOBHBIX  TOHSTHSX
MAaTEMATUYECKOr0 aHalln3a U UX CBOMCTBAX, BIIAJICHHUE YMEHHEM XapaKTEpU30BATh
noBejieHne (PyHKIIMH, UCTIOIb30BAHUE TTOTYUYCHHBIX 3HAHWUU JIJIsI OTIUCAHUS U aHAIN3a
pEANTBHBIX 3aBUCUMOCTEM;

— BJIAJICHWE OCHOBHBIMHM TMOHSATHSIMM O IUIOCKUX M TIPOCTPAHCTBEHHBIX
reOMETPUUYECKUX PUTypax, UX OCHOBHBIX CBOMCTBAX;

— c(OpMUPOBAHHOCTh YMEHHS PACIO3HABaTh T'€OMETPUYECKUE (UTYPHI Ha
yepTexkax, MOJEIAX U B PEaJIbHOM MUDE;

— TPUMEHEHUE M3YUYEHHBIX CBOMCTB reoMeTpuyeckux Guryp u Ghopmys s
pELIEeHUs TEOMETPUUECKUX 3a7a4 U 3a7a4 C IIPAKTUYECKUM COJIEPKAHUEM;

— c(OopMUPOBAHHOCTH MPEJCTABICHUI O MPOILIECCaX U SIBICHUSIX, UMEIOITUX
BEPOSATHOCTHBIN XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTIX B PEAIBHOM MHUDE,
OCHOBHBIX IOHSTHUSX 3JIEMEHTAPHOU TEOPUU BEPOSITHOCTH;

— yMEHUH HaXOIUTh M OILICHMBATh BEPOATHOCTU HACTYIUICHUS COOBITUH B
IIPOCTEUIINX IMPAKTUYECKUX CHUTYALUSAX U OCHOBHBIE XAPAKTEPUCTUKHU CIy4YanlHBIX
BEJINYUH;

— BJIAJICHUE HABBIKAMU HCII0JIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM
[P PEIICHUU 3a/1a4.



2. CTPYKTYPA U COAEP)KAHUE YUEBHON JUCIUILJIAHBI

2.1. O0bem yueOHOM TMCUMILUIUHBI U BUIbI Y4eOHOIl padoThl

Buj yueOHoil paboThl

Konuuecmeo uacoe

MakcumajibHasi ydeOHasi HArpy3Ka (Bcero) 372
Oobsi3aTesbHast ayJauTopHasi yueOHast 248
Harpy3ka (Bcero)
B TOM YHCJIE:
3aHATHS JICKIIMOHHOT'O TUIIA 124
MIPaKTUYECKUE 3aHSTUS 124
CamocrosiTesibHast padora oOyuarouierocs 110
(Bcero)
B TOM YHCJIE:
BueayauropHas caMmocTosiTenbHasi paboTa 110
KoHncynpranuu 14

Ilpomesrcymounaa ammecmavyus 6 ghopme:

1 cemectp — sKk3aMeH
2 ceMecCTp — dK3aMeH

. Bcero CemecTpsl
Bun yueOHO# paboThI QOB 1 5
Y4yeOHasi HArpy3Ka (Bcero) 372 96 276
AyIUTOPHBIE 3aHATHA (BCEr0) 248 64 184
B Tom yuce:
3aHATHUS JIEKIIHOHHOI'O THUIIA 124 32 92
IPaKTUYECKHE 3aHATHS (TIPAKTUKYMBI) 124 32 92
nabopaTopHbIC 3aHATHUS -
CamocTosiTesqibHasi padoTa (Bcero) 110 24 86
B TOM YHCJIE:
Kypcosas paboma - -
Pegpepam 20 8 12
Camocmosmenvras 6HeayoumopHas paboma 6 6uoe
OOMAWHUX NPAKMUYECKUX 3A0aHUU, UHOUBUOYATbHBIX
. 90 16 74
30A0aHUl, CAMOCMOSMENbHO20 N00O0pa U  U3YHeHUs
OONOIHUMENLHO20 MEOPEMULeCK020 MaAmMepuaid
Koncynpranmm 14 8 6
[TpomexxyTouHas artectanus (9K3aMeH/3a4eT/ aud.3a4ueT) 9K3aMEH | 9K3aMeH
OO61m1ast TPyI0EMKOCTh 372 96 276




2.2 CTpyKTYypa IMCHUIIHHBI:

KoJsimyecTBO ayiMTOPHBIX Camocrosi-
4acoB TeJIbHas
pabota
HaumenoBanue pasnenos Teoperu- | IIlpakTnyec- oﬁyq?;(;lf)e roct
Bcero | ueckoe Kue )
(B T.4.
o0yueHue | 3aHATHUA
KOHCYJIbTALUH)
2 3 4 5 6

Brenenue 2 2 - -
Anrebpa 36 14 22 20
YpaBHEHUS 1 HEPAaBEHCTBA 40 24 16 10
OCHOBBI TPUTOHOMETPHUHU 32 16 16 10
OyYHKIHH, UX CBOUCTBA U IpapUKu 18 8 10 10
Hadana MmaTemMaTn4eckoro aHaimmsa 32 16 16 10
Kombunaropuka, cratuctuka u Teopus | 24 12 12 20
BEPOSTHOCTEN

I'eomerpus 64 32 32 30
Koncynpranuu 14

Bcero no nucuumimae 248 124 124 124
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2.3. TeMaTH4YeCKHUii NJIAH U cO/iepKaHUEe YUeOHOI THCIMIIMHBI

HaumenoBanue pasgesioB u | Conep:kanue yueOHOro MatepuaJja, Jjadoparopubie padoThl M NpakTHYeckue 3aHATHA, | O0bem Yposens
TeM caMocCTosiTe/IbHasi paboTa 00y4aroIuXCcH 4acos OCB(;eHH
1 2 3 4
Beenenue Coaepxxanue yueOHOro MaTepuajia
Martemaruka B HayKe, TEXHUKE, SKOHOMUKE, HUH()OPMALIMOHHBIX TEXHOJIOTUSAX U ) 1
MpaKTUYECKOH AedarenbHocTU. Llenu u 3agaun n3ydyeHus MaTeMaTHKU IPU OCBOEHUH
npodeccuit CI1O u cnermansHoctei CI1O
Pa3znen 1. Aaredpa 56
Tema 1.1. Pazeutne nonarusa o | Coaep:xaHue y4eOHOro Mmarepuasa 5 1
qHCIe [lenble U palOHANIbHBIEC YKCIIA. [[eCTBUTEIbHBIC YUCTIA.
Conep:kanue y4eOHOro Mmarepuaja 5 1
[TpuGnuxKeHHbIE BHIYUCIICHUS.
IIpakTnyeckune 3aHATHS:
Apudmerndeckue 1eicTBUS HaJ YMCIaMH, HAXOXKIEHUE NPUOIMKEHHbBIX 3HAaYEHU I 2 2
BEJIMYMH U TOIPEIIHOCTEN BBIYUCICHUH (a0COIIOTHOM U OTHOCUTENIBHON), CPaBHEHUE
YHCIIOBBIX BbIPXKEHUI
IIpakTnyeckue 3aHATHS:
Apudmernueckue eiicTBUS HaJ YMCIaMU, HAXOXKIEHHE PUOIMKEHHbBIX 3HAUECHU
BEJIMYMH U TIOIPEIIHOCTEHN BBIYUCICHUH (a0COIIOTHON U OTHOCUTENBHOM), CPaBHEHHE 2 2
YHCIIOBBIX BBIPAXKEHUI
Copnep:xanue y4eOHOro Marepuasia 2 1
KommiekcHble yncina.
Tema 1.2. KopHu, cTeneHu u Coaepxanue yueOHOro MaTepuajia
Jorapugmei Kopuu u crenenn. Kopau HaTypanbHON CTENIEHH U3 YKCIIa U UX CBOWCTBA. 2 !
IIpakTnuyeckune 3aHATHSA: 2 2
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Brluncnenue u cpaBHeHHE KOpHEW. BblllosiHeHHe pacueTtoB ¢ paaukanamu. Pemienue
UPPALMOHAIIBHBIX YPaBHEHUN.

Conep:xanue yueOHOro Marepuaja
CreneHu ¢ palMoOHAJIBHBIMU TOKa3aTeIsIMU, WX CBOMCTBA. CTeneHW ¢ JEHCTBUTEIbHBIMU
nokazatessiMu. CBOMCTBA CTETICHH C JIEHCTBUTEIILHBIM MTOKa3aTelieM

IpakTHyeckune 3aHATHS:
CpaBuenue creneneil. [[peoOpa3oBanue BEIpaKEHUM, COACPIKANTUX CTETICHU

IIpakTHYecKue 3aHATHSA:
Pemrenne noka3arenpHbIX ypaBHEHUN. Pemienne npukiagabeix 3aaa4

Copep:kanue y4yeOHOro marepuaja

Jlorapudm. Jlorapudm uucia. OCHOBHOE JorapuMUUIECKOE TOKIECTBO. JleCITUIHbIE U
HatypanbHble Jorapudm. [Tpasuna nerictuii ¢ norapudmamu. [lepexom k HoBoMmy
OCHOBAHUIO

IIpakTnyeckune 3aHATHS:
Haxosxnenue 3HaueHui Toraprudma mo npou3BoIpbHOMY OCHOBaHHIO. [lepexos oT ogHOTO
OCHOBaHUS K IPYTOMY.

IIpakTnyeckune 3aHATHS:
Boruncnienue u cpaBHeHue Jiorapudma

IIpakTnyeckue 3aHATHS:
JlorapudmupoBaHie U MOTCHIIUPOBAHUE BHIPAKEHHIA.
Pemenue norapupmMuueckux ypaBHEHUN

IIpakTH4eckue 3aHATHA:
Pemenue norapuMuueckux ypaBHEeHUN

Copnep:xanue y4eOHOro Marepuasa

[Ipeobpa3zoBanue anredpanyeckux BoipaskeHui. [IpeoOpa3oBanue panroHaIbHbIX,
UPPAIMOHATIFHBIX CTETICHHBIX, MOKA3aTeNbHbIX U JIOTApU(MUUYECKUX BbIPAXKEHUI

IIpakTHYecKue 3aHATHSA:
[TpuGnnKeHHbIe BBIYMCICHUS M PeLICHHsI TPUKIIAIHBIX 3a/1a4

KonTtpoabsHnas pabora Ne 1: «KopHu, crenenu u jjorapugpmsi»

CamocrosiTesbHasi padora:

20

12




BBITIOJIHEHHE JIOMAIITHUX 33aJaHui 10 pasneny 1

IIpumepHasi TeMaTHKA BHEAYIUTOPHOW CaMOCTOSITEIbHOI PadOTHI
Hamnucanue pedeparos:

HenpepsiBHbie 1podu

IIpuMeHeHNeE CJI0KHBIX POIIEHTOB B PacyeTax

Paznen 2. YpaBHenus u
HepaBeHCTBa

50

Tema 2.1. YpaBHeHus u
CUCTEMBI YPAaBHEHH

Conep:xanue yueOHOro Marepuaja

YpaBHEHHUs U CUCTEMBI ypaBHEHUN. PalinoHanbHble, MPPALMOHAIbHBIE, I0KA3aTEIbHBIE U
TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBL.

Conep:kanue y4yeOHOro marepuaja
ypaBHeHI/Iﬂ U CUCTEMBI ypaBHeHHﬁ. PaHI/IOHaJ'IBHI)Ie, HppaluoOHaJIbHBIC, MTOKA3aTCIIbHBIC U
TPUTOHOMETPUYECKUE YPABHEHUA U CUCTEMBEL.

Conep:kanue y4yeOHOro MmaTepuasa
VYpaBHeHUs U CUCTEMBI ypaBHEeHUH. PalrioHanbHble, UppallMoOHANIbHEIE, T0Ka3aTeIbHbIE U
TPUTOHOMETPUUECKUE YPABHEHUS U CUCTEMBI.

Conep:kanue y4yeOHOro MmaTepuaja
YpaBHEeHHS U CUCTEMBI ypaBHEHUN. ParinoHanbHble, HppalioHalbHbIE, IOKa3aTeIbHbIC U
TPUTOHOMETPUUECKUE YPABHEHUS U CUCTEMBI.

Conep:kaHue y4ye0OHOIro MmaTepuaJja
OcHoBHBIE IPUEMBI UX pelIeHUs (pa3iokKeHHe Ha MHOKUTEN, BBEICHUE HOBBIX
HEU3BECTHBIX, MOJICTAHOBKA, TpaduuecKuii METO)

Copnep:xanue y4eOHOro Marepuasia
OcHoBHBIE IPUEMBI HX pelIeHus (pa3iokKeHHe Ha MHOKUTEN, BBEICHUE HOBBIX
HEU3BECTHBIX, MMOJICTAHOBKA, TpauyecKuii METO)

Conep:xxanue y4eOHOro Marepuasa
OcHoBHBIE IPUEMBI HX pelIeHus (pa3iokKeHHe Ha MHOKUTEN, BBEJICHUE HOBBIX
HEU3BECTHBIX, MMOJICTAHOBKA, TpauIecKuii METO)

Conep:xanue y4eOHOro Marepuasa
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PaBHOCWIIBHOCTH ypaBHEHUI, HEPABEHCTB, CUCTEM

HpaKTuqecm/le 3aHATHUA:

Kopuu ypaBHenuii. PaBHocmiibHOCTH ypaBHeHUH. [IpeoOpa3oBaHue ypaBHEHH 2
IIpakTnuyeckune 3aHATHSA: )
OcHOBHbIE IPUEMBI PEIICHUS YPAaBHEHUN
IIpakTnueckune 3aHATHSA: 5
Pewrenne cucrem ypaBHEeHUN
IIpakTHuyeckune 3aHATHSA: 5
Pewrenue cucrem ypaBHEeHUN

Tema 2.2. HepaBeHcTBa Conep:xxanue yueOHOro Marepuasa
PannonanbHble, nppalmoHaibHbIe, TOKa3aTEIbHbIE 1 TPUTOHOMETPHUUECKHUE HEPABEHCTBA. 2
OcHOBHbBIE IPUEMBI UX PELICHHS
Conep:kanue y4yeOHOro marepuaja
PannonanbHble, HppalMOHAIBHBIE, MTOKA3aTEIbHbBIE U TPUTOHOMETPUYECKHE HEPABEHCTBA. 2
OCHOBHBIE IPUEMBI UX PEILIECHHUS
Conep:kanue y4yeOHOro marepuaJja
PannonanbHble, HppalMOHANIBHBIE, MMOKA3aTEIbHbBIE U TPUTOHOMETPUUYECKHE HEPABEHCTBA. 2
OCHOBHBIE IPUEMBI UX PELLIECHUS
Conep:kaHue y4e0OHOro MmaTepuaJja
PaunonaneHble, MppalMOHaIbHbIE, TOKA3AaTEJIbHBIE U TPUTOHOMETPUYECKHE HEPABEHCTBA. 2
OCHOBHBIE IPUEMBI UX PELLICHHS
IIpakTH4ecKkue 3aHATHUA:
Hcnonb3oBanue cBOMCTB U rpadukoB PyHKIMN IS PEIICHUS] YPaBHEHUN 1 HEPABEHCTB 2
IIpakTH4eckue 3aHATHUA: 5
Hcnonb3oBanue cBOMCTB u rpadukoB PyHKIMN ISl pellICHUs] YPAaBHEHUN 1 HEPABEHCTB
KountpoJsbHas pabora Ne 2: «YpaBHeHHsI H HEPABEHCTBA) 2
CamocrosiTesbHast padora
BBINOJIHEHHE JJOMAIIIHUX 3aJaHui 10 pazjeny 2 10

IIpumepHasi TeMaTHKa BHEAyIUTOPHOI CaMOCTOSITeIbHON PadoThI
Hanwucanue pedepaTos:
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HccenenoBanue ypaBHEHUM U HEPABEHCTB C IAPAMETPOM

IIpakTHYecKkue 3aHATUA:

[IpumeHeHre MaTeMaTHYECKUX METOJIOB JIJIsl PELICHUS COJIEPKATEIIbHBIX 3a7a4 U3
Pa3IUYHBIX 00JIACTeH HAyKU U MPaKTUKH. VIHTeprpeTanus pe3yibrara, y9eT pealbHbIX
OTpAaHUYEHUN

Pa3nena 3. OcHOBBI
TPUTOHOMETPHH

42

Tema 3.1. OCHOBHBIE TOHATHS

Conep:xanue yueOHOro Marepuaja

Pannannas mepa yria. BpamarensHoe apmwkenne. CHHyC, KOCUHYC, TAHT€HC U KOTAHT'€HC
qucia

IIpakTHYecKue 3aHATHSA:
PannanHBII METOA U3MEPEHUS YTIIOB BPAILlEHHS U CBSI3b C IPAlyCHON MEpOM

Tema 3.2 OcHOBHEBIE
TPUTOHOMETPUYECKUE
TOXIECTBA

Conep:kanue y4yeOHOro marepuaja
DopMyJibl IPUBEACHUS

Conep:kanue y4yeOHOro MmaTepuasa
Dopmyiibl crnoxeHus. DopMybl yiBoeHHS. @OpMYJIBI TOJTOBUHHOIO yIija

IIpakTnyeckune 3aHATHS:

OCHOBHbBIE TPUTOHOMETPUYECKUE TOKAECCTBA, (POPMYJIIbI CIIOKEHUS, YIBOCHHUS,
[Ipeobpa3zoBanus CyMMbl TPUTOHOMETPUYECKUX (PYHKLINI B IPOU3BEICHUE,
npeobpazoBaHue IPOU3BEICHUS TPUTOHOMETPUYECKUX QYHKIUN B CYMMY

IIpakTnyeckue 3aHATHS:

OcCHOBHbBIE TPUTOHOMETPUUYECKUE TOKAECCTBA, (POPMYJIIbI CIIOKEHUS, YIBOCHHUS,
[IpeobpazoBanus CyMMbl TPUTOHOMETPUYECKUX (PYHKIINI B IPOU3BEICHUE,
npeoOpazoBaHue TPOU3BEICHUS TPUTOHOMETPUYECKUX (DYHKIIUN B CYMMY

Tema 3.3 [IpeoOpazoBanust
MPOCTEUIITHUX
TPUTOHOMETPUUECKUX
BBIpAKECHUN

Copnep:xanue y4eOHOro Marepuasia

[IpeobpazoBanue cyMMBbl TPUTOHOMETPUYECKUX (DYHKIMN B TPOU3BEICHUE U IPOU3BEACHUE
B CYMMY

Conep:xanue y4eOHOro Marepuasa
BripakeHue TpuroHoMeTpudeckinx GyHKIMN Yepe3 TAaHT€HC TOJOBHHHOTO apryMeHTa

IIpakTHYecKHe 3aHATHSA:
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OCHOBHbBIE TPUTOHOMETPUYECKUE TOKAECTBA, (GOPMYJIbI CIOKEHUS, YIBOCHHUS,
[Ipeobpa3zoBanus cyMMbl TPUTOHOMETPUYECKUX (PYHKIINN B IIPOU3BE/ICHUE,
npeoOpa3oBaHue MPOU3BEICHHS TPUTOHOMETPUIECKUX (PYHKIIUH B CYMMY

IIpakTHYecKue 3aHATHSA:
OCHOBHbBIE TPUTOHOMETPUUYECKUE TOKAECTBA, (POPMYJIbI CIOKEHUS, YIBOCHHUS,

[IpeoOpa3zoBanus CyMMBbl TPUTOHOMETPUYECKUX (PYHKIINN B IPOU3BE/IECHUE, 2
npeoOpa3oBaHKE IPOU3BEIECHUS TPUTOHOMETPUUYECKUX (PYHKIINN B CYMMY
Tema 3.4. Coaeprxanue yueOHOro MaTepuajia 5
Tpuroxomerpudeckue OO6paTHbIe TpUrOHOMETpHUUYECKHE (PYHKIIMU. APKCUHYC, apKKOCHHYC, apKTaHI'€HC
YPaBHCHHA M HEPABCHCTBA IIpakTHYecKue 3aHATHS: 5
OO6paTHbIe TPUrOHOMETpHUUYECKHE (DYHKIIUU: apKCUHYC, ApKKOCHHYC, apKTaHT€HC
Conep:kanue y4yeOHOro marepuaja 9
[Ipocreiimrie TPUrOHOMETPUUYECKNE YPABHEHUS
Copep:kanue y4yeOHOro marepuaJja 5
[Ipocreiinyie TPUrOHOMETPUYECKHNE HEPABEHCTBA
IIpakTnyeckune 3aHATHS: 5
[Ipocreiinie TPUrOHOMETPUUECKUE YPABHEHUS U HEPABEHCTBA
KonTpoabnas padora Ne 3: «OCHOBBI TPUTOHOMETPUMN» 2
CamocrosiTesibHas padora: 10
BBIITOJIHEHHE JIOMAITHUX 3aJaHui 10 pa3jeny 3
Pa3zjnen 4. ®yHkuuu, X 28
cBOMCTBA M rpadukn
Tema 4.1®yuxnuu. Coiictea | Coaep:xaHue y4eGHOro MaTepuasa
ynxumii. O6parHsie pyHKINN Oyuknun. O0nacTe OnpeaesieHns U MHOKECTBO 3HA4eHHI; rpaduK (QyHKIUHU, TOCTPOSCHUE 2
rpadukoB QyHKIMIA, 3aJaHHBIX PA3TUYHBIMU CIIOCO0aAMU
IIpakTH4eckue 3aHATHA:
[Ipumepsl 3aBUCHUMOCTEN MEXKIY IEPEMEHHBIMU B PEAJIbHBIX MPOLECCaX U3 CMEXKHBIX 2
muctuminH. Onpenenenue ¢yskiuil. [loctpoenne u urenue rpadbukoB GyHKIKN
Conep:xanue y4eOHOro Marepuasia
CaoiicTBa (hyHKIIMH. MOHOTOHHOCTB, YETHOCTh, HEYETHOCTb, OTPAaHUUYEHHOCTH, 2

TNEPpUOANIHOCTD. HpOMe)KYTKI/I BO3paCTaHUSA U Y6BIB8.HI/I$I, HanOOJIbIIee U HAMMEHBIIIEE
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3HA4YCHUs, TOUKH dKCTpeMyMa. ['padudeckas natepnperanus. [lpumepsr QyHKIMOHATBHBIX
3aBHCHUMOCTEH B peaJbHBIX MpOIeccax U SBICHUAX. ApudMeTHIecKne onepaniuy Hal
¢byskuusamu. Crioxknast GyHkuus (komnosunusi). [ToHsTHE 0 HEPephIBHOCTH (YHKIIUU

IIpakTnuyeckue 3aHATHSA:

UccnenoBanne ¢pynkmun. CBOCTBA TMHEHHOMN, KBaIpaTUIHOMW, KyCOYHO-IIMHEHHON 1
npoOHo-nuHelHoN pyHkuuu. HenpepsiBHble U nepuoguueckue GpyHkuuu. CBoNCTBa U
rpauku cuHyca, KOCUHYCa, TAHT'€HCa U KOTaHIeHCa

Conep:xanue yueOHOro Marepuaja
O6parnpie ¢ynkuuu. OOnacTh ompeaeneHus W o0JacTh HAYEHHH OOpaTHOW (YHKIIUU.
I'paduk obpaTHOM pyHKIIMN

IIpakTHYecKue 3aHATHSA:
O6patHble hyHKIMU U uX Tpaduku. O6paTHbIE TPUTOHOMETpUUYECKUE HYHKITMI

Tema 4.2.CreneHHEIE,
MoKa3aTesbHbIE,
norapuMuIecKue u
TPUTOHOMETPHUYECKHE
¢dbynkuun. ObpaTHbIe
TPUTOHOMETPHUYECKUE (DYHKITHH

Conep:kanue y4yeOHOro marepuaJja

Omnpenenenue ¢GyHknuii, ux cBoWctBa W Tpaduku. IlpeoOpasoBanus rpaduKoB.
[TapannenpHbld MEPEHOC, CHUMMETPHUS OTHOCHUTEIBHO OCEd KOOPAWHAT M CUMMETPHUS
OTHOCHUTEINIbHO Hayaya KOOPAUHAT, CAMMETPHUSI OTHOCUTEIBHO MPSIMOM Y = X, pacTshHKeHHE U
CXaTHe BIO0JIb OCEH KOOpAUHAT

IIpakTnyeckue 3aHATHS:
[IpeobpazoBanue rpaduka GyHKINUH.

KonTpoabHnas padora Ne 4: « DyHKUMH, MX CBOICTBA U rPaPUKH»

CamocrosiTesqibHast padora

BBITIOJTHEHHE TOMAIITHUX 3a/IaHu# 1o pasjaeny 4

IIpuMepHasi TeMaTHKa BHEayAUTOPHON CAMOCTOATEIbHON PadoThI
Hanucanue pedeparos:

CrnosxeHue rapMOHUYECKUX KOJIeOaHu

I'padmueckoe penienne ypaBHeHUH 1 HEPABEHCTB

10

Paszgen 5. Hauana
MATEeMAaTHYEeCKOro aHaJIu3a

42
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Tema
5.1.I1ocneqoBareIbHOCTH.

Conep:xanue yueOHOro Marepuasa
IMocnemoBarenpHocTH. CIOCOOBI 3aJaHMS M CBOMCTBA YHCIOBBIX ITOCICAOBATEILHOCTEM.
Ilonamue o npeodene nocaedosamenvhocmu.Cywecmeoganue npeoeia MOHOMOHHOU
02PaHUYeHHOU NOCIe008aAMeNlbHOCIU

Conep:xanue yueOHOro Marepuaja
CymMmupoBaHue  mocliiefoBaTenbHOCTe. beckoHeuHoO — yObIBaromiasi —~ reoMeTpuYecKast
MPOTpeCcCHs U ee CyMMa.

HpaKTI/I‘IECKI/Ie 3aHATUA:
Ywucmaopas IOCICa0BAaTCIIbHOCTD, CITIOCOOEI ee 3aJaHus1, BBIYUCIICHUSA YJICHOB
IOCJICJ0OBATCIbHOCTH. Hpenen OCJICA0BATCIBbHOCTH

IIpakTHYecKue 3aHATHSA:
IIpenen nocnenoBatebHOCTH. beckoHeUHO yObIBaroIasi reoMeTpUUecKast Iporpeccus

Tema 5.2.I1pousBonHas

Copep:kanue y4yeOHOro marepuaja

[IpousBomnas. Ilonsarue o mpousBomHON (QYHKIMH, €€ TEOMETPUUECKHH U (PU3MYeCKUi
CMBICI. YpaBHEHHE KacaTelbHOW K rpaduky ¢yHkuuu. [IpousBoaHble CyMMBbI, pa3HOCTH,
MIPOU3BEACHHUS, YaCTHOTO. [IpON3BOIHBIE OCHOBHBIX IEMEHTAPHBIX (DYHKIIMIMA

IIpakTnyeckune 3aHATHS:
[TpaBuna u hopmynsl nuddepeHupoBanms, TaOIUIA TPOU3BOIHBIX JIEMEHTAPHBIX

byHKIMI

IIpakTnyeckue 3aHATHS:
[Ipou3BogHAsA: MEXAaHUYECKHI W TEOMETPUYECKUM CMBICI TPOU3BOJHOW. YpaBHEHHUE

KacaTeJIbHOU B 0OIEM BHUIE

Copnep:xanue y4eOHOro Marepuasia
[IpumeHeHue nepBoii MPOU3BOTHON K UCCIEeTOBaHHUIO (DYHKITMI M MOCTPOCHHIO IPaHKOB.

Copnep:xanue y4eOHOro Marepuasia
[IpousBoaHbIe 00paTHOM QYHKINU U KOMIIO3ULIUU HYHKITUU

IIpakTHYecKue 3aHATHSA:
HccnenoBanue GyHKIMM ¢ TOMOLIbIO MPOU3BOAHOM. Haxoxxaenne HanbombIero,
HaMMEHBIIEro 3HAYEeHUs M SKCTPEMAJIbHBIX 3HaUYCHUH (QYHKIUU
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Conep:xanue yueOHOro Marepuasa
[IpuMeps! ucoap30BaHKs IPOU3BOIHOM JI1 HAXOKICHNS HAWJIYYILIEro pELICHUs B

NPUKIAIHBIX 33/1a4ax. Bropas npon3BoIHas, €€ TeOMETPUIECKUN 1 (PU3HUECKUI CMBICI. 2
HaxoxaeHne CKOpoCTH JIjIsl Ipoliecca, 3aJaHHOro (opMyIior U rpadukomM
Tema 5.3.I1epBooOpazHas u Coaep:kaHue yue0HOT0 MaTepuajia
HHTETpal [TepBooOpasznas u wHTerpan. I[lpumeHeHue ompeneeHHOro WHTErpaja Ui HaXO0XKICHUS 2
IJIOLIAIM KpUBOIMHEHHOM Tpanenyu. Popmyna HeioTona—IJlelibauna
I[IpakTHYeckue 3aHATHS:
Wurerpan u nepBoobpaznas. Teopema Herotona-Jlelionuna. [Ipumenenne nnterpana K 2
BBIYUCIICHUIO (PU3NICCKUX BEJIUYHMH U TIJIOIAIeH
IIpakTHYecKue 3aHATHSA:
Wurerpan u nepBoobpasnas. Teopema HoroTona-JleliOnuna. Ilpumenenne nurerpaia K 2
BBIYUCIICHUIO (DU3UIECKUX BETUYHMH U TIJIOIIAIeH
Conep:kanue y4yeOHOro marepuasa 5
[Ipumepbl npuMeHeHus! HHTerpasia B U3UKe U T€OMETPUHN
KonTpoabHas padora Ne 5: «Havaja MareMaTH4eCKOT0 AaHAJIU32» 2
CamocrosiTesqibHast padora
BBITIOJTHEHHE TIOMAIITHUX 3a/IaHuM 10 pa3aeny S
IIpumepHasi TeMATHKA BHEAYIMTOPHOI caMOCTOSITE/ILHOI PadoThI 10
Hanucanue pedepara:
[Tonsitue nuddepennnana 1 ero NPUIOKEHUS
Pa3jnen 6. KomOunaropuka,
CTATHCTHKA W TeopHsi 44
BEPOSATHOCTEM
Tema 6.125nemeHTHI Coaep:xanue yueOHOro MaTepuajia
KOMOMHATOPHKH OcCHOBHBIC TIOHATHS KOMOWHATOPHMKH. 3aJadyd Ha IIOJCYET 4YHCIIa Pa3MEIICHUH, 2
NIEPECTAaHOBOK, COUETAaHUMU
IIpakTHYecKue 3aHATHSA:
Hctopusi pa3BuUTHS KOMOWHATOPUKH, TEOPUU BEPOSTHOCTEH M CTATUCTHKH U UX POIb B 2

Ppa3JINYHBIX C(bepax YeJIOBEUYECKOM KU3HEACATCIbHOCTH. HpaBHna KOM6I/IHaTOpI/IKI/I
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Conep:xanue yueOHOro Marepuasa
Pemenue 3a1a4 Ha mepe®op BapuaHTOB

HpaKTI/I'leCKI/Ie 3aHATHUA:
Pemenne KOM6I/IHaTOpHI)IX 3agad. Pa?,MeHIGHI/ISI, COYCTAHUS U IICPECTAHOBKU

Conep:xanue yueOHOro Marepuasa
®opmyna 6uHoma Herotona. CBolicTBa OMHOMUHAIBHBIX KOAQQHUIIEHTOB. TpeyroibHUK
[Tackains

IIpakTHYecKue 3aHATHSA:
bunoma Herorona. Tpeyronpnuk Ilackans. ITpuknanseie 3a1auu

Tema 6.2. DnemeHTsI TEOpUU
BEPOSATHOCTEHN

Conep:kanue y4yeOHOro marepuaJja
CoObITHE, BEpOSITHOCTh COOBITHS, CIOKEHHE M yYMHOXKEHHE BEpOsTHOCTEW. [lomsamue o
He3a8uUcCUMocmu cooblmuti

IIpakTHYecKue 3aHATHSA:
Knaccuueckoe onpenenenne BEpOSTHOCTH, CBOMCTBA BEPOSITHOCTEN, TEOpEMA O CyMME
BEPOSITHOCTEN. BhIuncCiieHNE BEPOSTHOCTEM

Conep:kanue y4yeOHOro MmaTepuasa
JuckpeTHas ciiyyaiiHasi BETMYMHA, 3aKOH €€ paclpeeIeHus.

YucnoBble XapaKTEPUCTUKU TUCKPETHOM CydaitHOM BennuuHbl. [loHATHE O 3aKOHE
OOJIBIINX YUCET

Tema 6.3. D11eMEHTBI
MaTeMaTU4eCKON CTaTUCTUKHU

Conep:kaHue y4yeOHOro MmaTepuaja

[IpencraBnenuie qaHHBIX (TaONUIIBI, TUATpaMMbI, TpaduKU), TeHepaIbHAs COBOKYITHOCTD,
BbIOOpKa, cpeHee apudmernyeckoe, Meauana. [lonsTre o 3agayax MaTreMaTH4eCKON
cTaTucTUKH. Penienue 3a1a4 ¢ NpUMEHEHHEM BEPOSTHOCTHBIX METOJIOB

IIpakTH4ecKkue 3aHATHUA:
[Ipuknanneie 3agaun. [IpencraBiaeHue YMCIOBBIX JaHHBIX

KonrtpoJsbHas padora Ne 6: «KoMOMHATOPHKA, CTATHCTHKA M TEOPHUS BEPOATHOCTEH»

CamocrosiTesbHast padora

BBINOJIHEHHE JJOMAIIHUX 3aJlaHUi 10 paseny 6

IIpumepHasi TeMaTHKa BHEAyJUTOPHOI CaMOCTOSITeIbHON PadoThI
Hanwucanue pedepara:
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Cxembl bepHyIuii TOBTOPHBIX UCTIBITAHUN
Cpennue 3HaYCHUS U UX IPUMEHEHUE B CTATUCTUKE

Pasnea /. I'eomeTpusi

94

Tema 7.1Koopaunats! u
BEKTOPBI

Conep:xanue yueOHOro Marepuasa

[IpssmoyronpHas (nexapToBa) cucTeMa KOOpJAMHAT B IpocTpaHcTBe. DopmMynna pacCTOSIHUS
MEXAY ABYMsI TOUKaMH. YpaBHEHHUs chepbl, INIOCKOCTHH NMPSMOM

IIpakTnuyeckue 3aHATHSA:
JlekapToBa cucTeMa KOOpAMHAT B IMPOCTPAHCTBE. YPaBHEHHE OKPYKHOCTH, CQepsl,

minockoctH. PaccTosaue MCXKIY TOUKaMU

Conep:kanue y4yeOHOro marepuaJja

Bekropel. Moayne BekTopa. PaBeHCcTBO BekTOpoB. Cli0)KEHHME BEKTOPOB. YMHOKEHHE
BEKTOpa Ha yucio. Pa3nokeHue BEeKTopa 0 HANPABICHUAM. YT0JI MEXIY JIBYMs BEKTOpPAMHU

IIpakTHYecKue 3aHATHSA:
Bexkrtopsl. JleficTBuUs ¢ BEKTOpaMu.

Conep:kanue y4yeOHOro marepuasa
IIpoekius Bektopa Ha ocb. KoopnuHatel Bektopa. CKalsipHOE TPOU3BEIECHNUE BEKTOPOB.

IIpakTnyeckune 3aHATHS:
JlexkapToBa cucTemMa KOOpJIUHAT B IPOCTPAHCTBE.
JleiicTBHS ¢ BEKTOpamu, 3alaHHbIMU KoopauHaTamMu. CKalspHOe MPOU3BEACHNE BEKTOPOB

Conep:kanue y4ye0OHOro MmaTepuaJja

Hcnons3oBaHre KOOPAMHAT M BEKTOPOB MPU PEIICHUH MAaTEMAaTHYECKUX M MPUKIIATHBIX
3a1a4

IIpakTH4ecKkue 3aHATHUA:
BekTopHoe ypaBHeHUE IpsAMO U IIIOCKOCTH. Vcnonp30BaHue BEKTOPOB NpU
JI0OKA3aTeJIbCTBE TEOPEM CTEPEOMETPUU

Tema 7.2.11psiMble U IJIOCKOCTH
B IIPOCTPAHCTBE

Copnep:xanue y4eOHOro Marepuasia

Bzaumuoe PAaCIOJIOKCHHUE IBYX IIPSAMBIX B IIPOCTPAHCTBC. HapaJ'IJ'IeJ'IBHOCTL HpﬂMOfI n
IIJIOCKOCTH. HapaJ'IJ'IeJ'ILHOCTb ILIOCKOCTEM

IIpakTHYecKHe 3aHATHS:
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[Ipu3Haky B3aMMHOIO PACHOJOKEHHMS MPSAMBIX. YTOJI MEXAy NpsAMbIMU. B3aumHoe
PacCIIOJIOKEHUE MPSAMBIX U IIJIOCKOCTEN

Conep:xanue yueOHOro Marepuaja

[lepneH UKy IAPHOCTD NPAMOU U INIOCKOCTH. IlepneHquKyIsip U HAKIOHHAsL. YTOJI MEXIY
MPSIMOM M TJIOCKOCTBIO. J[ByrpaHHBINA yTrojl. YTOJI MEXK/y TUIOCKOCTSIMH.
[lepnieH MKy ISIPHOCTD IBYX MIOCKOCTEH

IIpakTHYecKue 3aHATHSA:
[lepnieHauKyIsp M HAKIIOHHAS K IUIOCKOCTH. YTOJ MEXAY NMPSAMON U INIOCKOCTBIO. TeopeMbl

0 B3aUMHOM PAacIOJI0XKEHUH MPSAMON U TUNIOCKOCTH. Teopema o Tpex MeprneHAuKyIsIpax

IIpakTHYecKue 3aHATHSA:
[Ipu3Haky ¥ CBOMCTBA MApPAJUIEIBHBIX U MIEPIEHINKYJISIPHBIX INIOCKOCTEN

Conep:kanue y4yeOHOro marepuaja

['eomeTpuueckue mpeodbpa3oBaHus MPOCTPAHCTBA: MAPAUICITBbHBIN IEPEHOC, CHMMETPHUS
OTHOCHUTEJIbHO IJIOCKOCTH

IIpakTnyeckune 3aHATHS:
PaccrosiHre OT TOYKH 10 TUIOCKOCTH, OT MPSIMOM J0 TJIOCKOCTH, PACCTOSTHUE MEKITY

IJIOCKOCTSIMU, MKy CKPEIIMBAIOIIUMHUCS MPSIMBIMU, MEXK]Ty TPOU3BOJIBHBIMU (pUrypamu B
IPOCTPAHCTBE

Conep:kaHue y4e0OHOro MmaTepuaja
[TapannensHoe mnpoektupoBanue. Ilnomans oproroHanbHON npoekuuu. M3o0paxkeHue
POCTPAHCTBEHHBIX (DUTYP

IIpakTH4eckue 3aHATHUA:
[TapamienpHO€ NPOEKTUPOBAHUE U €ro CBOWCTBA. Teopema O MJIOLIAAUM OPTOrOHAIBHOMN

IMPOCKIUU MHOT'OYT'OJIbHHKA. Bzaumnuoe PACIIOJIOKCHUEC ITPOCTPAHCTBCHHBIX (1)I/Il"yp

Tema 7.3. MHOrOrpaHHUKH

Copnep:xanue y4eOHOro Marepuasia

Bepuunsbl, peOpa, rpaHn MHororpaHHuka. PasBepTka. MHororpaHsble yriiel. Buimykiibie
MHoOrorpaHHuku. Teopema Diinepa

Conep:xanue y4eOHOro Marepuasa
[Tpusma. [Ipsamas u HaknoHHas npusma. [IpaBunbHas npusma. [lapannenenunen. Kyo6.
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Conep:xanue yueOHOro Marepuasa
[Mupamuna. [IpaBunbpHas nupamuaa. Yceuennas nupamuga. Terparap. CumMMmerpuu B KyoOe, B
napasuiesenunese, B npusme u nupamujie. Cedenus Kyoa, Ipu3Mbl U TUPAMMU/IBI

IIpakTHYecKue 3aHATHSA:
Paznuunblie BUabI MHOTOrpaHHUKOB. VX M300paskeHusl.

IIpakTHYecKue 3aHATHSA:
Ceuenus 1 pa3BepTKU MHOTOTpaHHUKOB. Bunibl cuMMerpuil B npoctpancTBe. CUMMETpUs
TE€J1 BPAIlCHHUs] U MHOTOTPaHHUKOB

Conep:xanue yueOHOro Marepuaja
[IpencraBieHre 0 MPaBUIBLHBIX MHOTOTPAaHHHKAX (TETpadaAp, KyO, OKTadp, MOJICKa’aAp H
HKOCAdIP).

Copep:kanue y4yeOHOro marepuaja
Hnomazm IMOBEPXHOCTU MHOT'OI'PAHHHUKOB

IIpakTnyeckune 3aHATHS:
Iiiomaas MoBEpXHOCTH

Tema 7.4.Tena v mOBEpXHOCTH
BpaIeHus

Conep:kanue y4yeOHOro marepuasa

Hunuuap u koHyC. YcedeHHbIN KOHYc. OCHOBaHME, BRICOTA, OOKOBAas IOBEPXHOCTD,
oOpasyromas, pazBepTka. OceBble CeUeHUs U CeUEHUs, MapaJlIeIbHbIE OCHOBAHHUIO

IIpakTnyeckue 3aHATHS:
Ceuenust 1 pa3BepTKU MHOTOTPAaHHHUKOB.

Conep:kaHue y4ye0OHOIro MmaTepuaJja
[Map u chepa, ux ceuenus. KacarenbHas miockocTh K cdepe

IIpakTH4eckue 3aHATHA:
CeueHus U pa3BEpPTKU MHOTOI'PAHHUKOB.

Tema 7.5.M3mepenust B
TCOMETPUH

Copnep:xanue y4eOHOro Marepuasia

Ob6vem u ero usmepenue. Murerpanphas ¢opmyna o0bema. dopmynsl o0bema Kyoa,
OpSMOYTOJBHOTO Mapajuiesienunesia, Ipu3Mbl, IHIHHIpa. PopMyisl oObeMa MUPaMUAbI U
KOHyca. PopMyIIbI IJIOLIA/IM TOBEPXHOCTEH IIMIMH/IPA U KOHYyca
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Conep:xanue yueOHOro Marepuasa
dopmynel o0beMa mapa W miomanu chepsl. [logobue Ten. OTHOMIEHUS IUIOMIAICH 2
MOBEPXHOCTEH M 00BEMOB MOJJOOHBIX TEI

IpakTHyeckue 3aHATHS:
Brruncnenue 1oromaaei 1 00EMOB

KonTposbHast padora Ne 7: «I'eomeTpusi» 2

CamocrosiTesbHast pabora

BBINIOJIHEHHUE JIOMAILIHUX 33/1aHui 10 pa3aeny /

IIpumepHasi TeMaTHKa BHeaAyAUTOPHOI cCaMOCTOSITeIbHOI PadoThI
Hamucanue pedepara: 30
BekTopHoe 3a1aHn€e NPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE
[IpaBuTbHBIE W TOTYTIPABMIIEHBIC MHOTOT'PAaHHUKH
Konundeckre cedeHus M MX MPUMEHEHUE B TEXHUKE

Hroro AyAUTOpPHBIE 3aHATHS 248
KoncyabTanuu 14
CamocrosiTeJibHasi padoTa 110
Y4yeOHasi HATpy3Ka 372

Jli1st XapaKTepUCTUKN YPOBHS OCBOCHHSI yUeOHOTO MaTepralia UCIIOIb3YIOTCS CIeIyoIe 0003HAYCHUS:

1. — o3HaKOMUTEBHBIN (y3HaBaHUE PaHEE U3yUYCHHBIX OOBEKTOB, CBOHCTB);

2. — PeNPOAYKTUBHBIN (BBITIOTHEHUE ICATEILHOCTH 110 00pa3Ily, HHCTPYKIIUHU HITH 10T PYKOBOJICTBOM)

3. — IPOAYKTUBHBIH (IUTAHUPOBAHKME U CAMOCTOSITEIIHLHOE BBHITIOJHEHHE ICATEIIbHOCTH, PEIICHUE TPOOIEMHBIX 3a/1a4)
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2.4. Conep:xkanue pa3iesoB IMCHUILTAHBI

2.4.1. 3auATUA JEeKIIUOHHOI0 TUIIA

No
pas
Jel
a

HanmenoBanune
paszena

Copeprxkanue paszaena

®opma
TEeKYLIETO
KOHTPOJIS

1

2

3

4

Bsenenue

MaremaTurka B HayKe, TEXHUKE, DKOHOMHUKE,
UH(POPMALMOHHBIX TEXHOJOTHAX U MPAKTUIECKON
ACATCIIBHOCTH. I_IGJII/I " 3a1a4i U3Y4YCHUA MATCMATHUKU ITPU
ocBoenuu npodeccurt CI10 u cnemmansHocter CIIO.

4

Anrebpa

enwie u panioHanbHbIC Yncia. [[eHcTBUTENbHBIC YHCIIA.
[Mpubmmxennsie Beraucienus. KommiekcHbie yncha.
Kopuu u crenenu. KopHu HatypaabHOU CTENEHU U3 YUCIIA
1 ux cBoucTBa. CTENEeHH ¢ paliOHAIBHBIMU MTOKA3aTEIISIMH,
ux cBoHcTBa. CTETEHH C IEHCTBUTEIbHBIMU TTOKA3aTEIISIMH.
CBoriCcTBa CTENEHU C ACHUCTBUTEIHHBIM MTOKA3aTEIIEM.
Jlorapudm. Jlorapudm uucna. OCHOBHOE
norapu(MHuIecKoe TOXKACCTBO. [lecaTHaHbIC U
HaTypasibHbIe Jorapudmel. [IpaBuia qedcTBUN C
norapupmamu. [lepexo Kk HOBOMY OCHOBAHHIO.
[IpeobpazoBanue anredpandecKux BHIPAKEHUH.
[IpeobpazoBanme pallMOHATBHBIX, HPPAITMOHATBLHBIX
CTETIEHHBIX, TOKA3aTeIbHBIX U JOrapu(PMUIECKUX
BBIPAKEHUH.

YpaBHeHusa u
HEpaBEeHCTBa

YpaBHEHHUs ¥ CHCTEMBI ypaBHEHUH. PaninoHanbpHbIe,
UppalroHaIbHBIE, TOKa3aTeIbHBIC M TPHTOHOMETPUYCCKHE
YpaBHEHHSI U CHCTEMBbI. PABHOCHIIBHOCTh YpaBHEHHH,
HEpaBeHCTB, cucTeM. OCHOBHBIE TIPHEMBI HX PEIICHHS
(pa3noxeHne Ha MHOKUTEITH, BBEJICHHE HOBBIX
HEW3BECTHBIX, MTOJICTAHOBKA, Tpa)UIECKUHN METON).
HepaBencTBa. PanmonanbHbie, MppalioHAIbHEIE,
NI0Ka3aTeIbHBIC U TPUTOHOMETPUYECKHAE HEPABEHCTBA.
OcHOBHBIE TIpUEMBI UX penieHus. Vcnonp30BaHne CBOHCTB
U rpaduKoB GYHKIMHK NPU PEIICHUU YPABHCHHUH U
HepaBeHCTB. MeTo nHTepBaioB. M300pakeHue Ha
KOOPJIUHATHOW IJIOCKOCTH MHOXECTBA PEIICHUI
YpaBHEHHH U HEPABEHCTB C JIByMsI IEPEMEHHBIMU U UX
cucreM. [I[puMeHEeHNEe MaTEeMaTUYECKUX METOJIOB IS
pEILICHHSI COJIEPKATEIBHBIX 332U U3 Pa3IMUHBIX 001acTeH
HAYKHU U MPaKTHKH. MHTepnperamus pe3ysbTrara, yueT
peabHbIX OrPaHUYCHUH.
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pa3
aen

HanmenoBanune
paszena

Copeprxkanue paszaena

dopma
TEKyILEro
KOHTPOJIS

2

3

4

OCHOBBI
TPUTOHOMETPHH

Paguannas mepa yrna. Bpamarensnoe nsmwxenue. Cunyc,
KOCHHYC, TAHI'€HC ¥ KOTaHreHC uncia. opmyibsl
npuseneHus. @opmyssl cinoxeHust. PopMyibl yABOSHUS
®opmyiibl 1os0BUHHOTO yria. [IpeoOpa3oBanus
IPOCTEHIINX TPUTOHOMETPUUECKHUX BBIPAXKEHU I
[IpeoOpa3oBanne CyMMBI TPUTOHOMETPUIECKUX (PYHKITUI B
IIPOU3BE/ICHUE U POU3BEACHUS B cyMMy. Bolpakenue
TPUTOHOMETPUUECKUX (PYHKIIMH Yyepe3 TAHTE€HC
MIOJIOBUHHOTO apryMeHTa. TpUroHoMeTpuuecKre
ypaBHEHUs U HepaBeHcTBa [IpocTeimme
TPUrOHOMETpHUYECKue ypaBHeHus. [Ipocreimue
TPUTOHOMETpHUUECKHE HepaBeHCTBa. OOpaTHbIe
TpUTrOHOMETpHUecKre QyHKIUU. APKCUHYC, apKKOCUHYC,
apKTaHI'eHC.

.1

DyYHKIMHU, UX
CBOICTBA H
rpaduxu

Oynaknun. O061acTh ONPEETCHUS 1 MHOKECTBO 3HAUEHUH;
rpaduk yHKIHMH, TOCTpOCHHE I'PpadUKOB (PYHKIINH,
3aJJaHHBIX PA3IUYHBIMU criocobaMu. CBorcTBa QyHKIUU.
MOHOTOHHOCTH, Y€THOCTh, HEUETHOCTh, OTPAHHYEHHOCTD,
MIEPUOUIHOCTD. [IpOMEKYTKH BO3pacTaHUs M YOBIBAHWS,
HanOOJIbIIIEe M HANMEHBIIIEE 3HAYCHHS, TOYKH SKCTPEMYyMa.
I'padudaeckas uatepnperamus. [Ipumepnr
(yHKIIMOHATBHBIX 3aBUCUMOCTEN B pealIbHbIX Mpolieccax u
ABIIEHUSAX. ApuMeTHUecKHe onepanuu HaJl QyHKIIUSIMHU.
Crnoxnas ¢pynkuus (kommosuius). [Torsitue o
HernpepbiBHOCTH (pyHKITMU. OOpatHbie dyHKIMU. O0MacTh
ompeereHus] U 00J1acTh 3HAYCHUH 0OpaTHOW (DYHKIIHH.
I'paduk obpatHo¥ dhynkumu. OnpeneneHuss GyHKIUHA, UX
cBorcTBa u rpaduku. [IpeobpazoBanus rpad)ukos.
[TapannenbHbIN IEpeHOC, CAMMETPHUSI OTHOCUTEIFHO OCEeH
KOOPAMHAT U CUMMETPHUS OTHOCUTENILHO Havana
KOOPAMHAT, CHMMETPHUS OTHOCUTEJIBHO MPSMOH Y = X,
pacTsDKEHHE U CKaThe BIOJIb OCeH KOOPAMHAT.
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pa3
aen

HanmenoBanune
paszena

Copeprxkanue paszaena

dopma
TEKyILEro
KOHTPOJIS

2

3

4

Haugana
MAaTEMATHUYCCKOI' O
a”Hajn3a

[ocnenoBarenpHocT. CriocOObI 331aHUS U CBOMCTBA
YHCIIOBBIX NOcenoBaTesnbHocTe. [loHsTHE O Ipeaene
nociuenoBarenbHOcTH. CylllecTBOBaHUE Npesesa
MOHOTOHHOM OI'PaHUYEHHON MOCIIE0BATEIbHOCTH.
CymmupoBaHue nocienoBaTenbHocTed. beckoneuHo
yObIBarolasi reoMeTpuyecKasi IpOrpeccus U ee CyMMa.
[IpousBonnas. [Touarue o npousBogHON (pyHKLMH, €€
reOMETPUUECKUN U (PU3MUECKUH CMBICI. Y paBHEHHE
KacaTelbHOU K rpaduky ¢pynkuuu. I[IpousBoaHbe cyMMBI,
pa3HOCTH, IpOU3BeIeHus, YacTHbIe. [Ipon3BoHbIE
OCHOBHBIX AJIeMEHTapHbIX QyHKIUH. [Ipumenenue
MMPOU3BOTHOM K UCCIIETOBAHUIO (DYHKIIMH U ITOCTPOCHUIO
rpaduxoB. [IpousBoHbIe 00paTHONW QYHKIIUU U
koMmmo3uuuu ¢yHkuu. [Ipumeps! ncnonb30BaHUSA
MIPOU3BOIHOM JUTSl HAXOKICHUSI HAUTYUIIIeTO pellIeHUs B
MPUKJIAIHBIX 3aauyax. Bropas npousBoanasi, ee
reoMeTpuueckur u ¢puznueckur cmuica. Haxoxnenue
CKOPOCTH JUIsl TIpoliecca, 3aJaHHOTro (hOpMyJION U
rpaduxom. [lepBooOpasnast u unterpai. [Ipumenenue
OTpeIeNIEHHOT0 UHTErpaja JUlsl HaXOXKISHHS ITOAaN
KpuBOJIMHEWHOH Tpanernuu. ®opmyna HeroTtoHa—
Jlevionuna. [Tpumepbl npuMeHeHUsT HHTETpajia B GU3NKe U
Te€OMETPUHU.

4

KomOunaropuka,
CTaTHCTUKA U
Teopus
BEPOSITHOCTEH

OCHOBHBIE TIOHSATHSI KOMOMHATOPHUKY. 3a/1a4d Ha MOJCUET
YuClIa pa3MeNIeHU , epecTaHOBOK, cOueTaHn M. Pemenne
3a/a4 Ha iepedop BapuanToB. ®opmyna 6mHOMa HpioToHA.
CBoricTBa OMHOMHHAIBHBIX KOA(P(GUIIMEHTOB. TpeyroibHUK
[Mackans. CoObiTHE, BEPOSITHOCTH COOBITHS, CIIOKEHHUE U
YMHOXXCHHUE BeposiTHOCTEH. [IoHsTHE 0 HE3aBUCHUMOCTH
coObITHH. JlUCKpeTHAas cTydanHas BEJIMYMHA, 3aKOH €€
pacrpenenenusi. YucnoBble XapaKTEPUCTHKU TUCKPETHOW
Clly4alHOH BenuuuHbL. [loHsATHE 0 3aKOHE OONBIINX YHCET.
[IpencraBineHue faHHBIX (TaOIUIIBI, TUATrPAMMBI, TpaduKn),
reHepalibHasi COBOKYITHOCTbh, BEIOOPKA, CpeIHee
apudmeTHueckoe, Mmenuana. [Tonsrue o 3amauax
MaTeMaTHYECKOW CTATUCTUKU. PellieHne mpakTHIeCKUX
3a]1a4 C MPUMEHEHUEM BEPOSTHOCTHBIX METOJIOB.
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[TapannensHOCTH IPAMOM U TUIOCKOCTH. [lapannenbHOCTh
iockocTed. [lepneHuKynsipHOCTb NPSMOU U MJIIOCKOCTH.
[lepnienaukynsip 1 HaKIOHHAS. YTOJI MEXKIY MPSMOH U
IUIOCKOCTbBIO. JIBYyrpaHHBIN yroi. Yromn Mexay
I0CKOCTSIMU. [lepneHauKyISpHOCTh ABYX IIIOCKOCTEH.
I'eomerprueckue npeodpa3zoBaHus MPOCTPAHCTBA:
napajuieNbHbIN IEPEeHOC, CAMMETPHUS OTHOCUTEIBLHO
mwiockoctu. [lapannensHoe npoektupoBanue. [lnomanb
OpPTOTOHANILHOM TTpoekIuu. M300paxenue
MPOCTPAHCTBEHHBIX (pUTyp. MHOrOTpaHHUKN BepiimHsl,
pebpa, rpanu MHOrorpanHuka. PasBepTtka. MHOrorpaHusie
yribl. Beimyxkiibie MHOrorpanHuku. Teopema Diinepa.
[Ipusma. IIpsamas n HaknoHHas npusMa. [IpaBunpHas
npusma. [lapamnenenunen. Ky6. [Tupamuna. [MpaBunsHas
nupaMuia. YcedeHHas nupamuaa. Terpasdap.Cummerpun B
KyOe, B mapaienenumese, B mpusme u nupamujae. CeueHus
KyOa, mpu3Mbl U mupaMubl. [IpencraBnenre o mpaBUIbHBIX
MHOTOTpaHHUKax (TeTpaszpe, Ky0Oe, oOKTaszpe, 10AeKadipe
1 uxkocadape). Tena u moBepxHOCTH Bpamenus Lumuaap u
KOHYyC. YCceueHHbIH KoHyc. OCHOBaHUE, BEICOTA, OOKOBAs
MMOBEPXHOCTh, 00pa3yromas, pa3Beprka. OceBble CEUeHUs U
cedeHus, napauiensHbele ocHoBanuto. ap u chepa, nux
cedyenus. KacarenpHas miockocTs k cepe. 3zmepenus B
reometpun O0BeM u ero usmepenue. MHrerpanpHas
dhopmyna oobrema. Dopmysiel 00beMa Kyoa,
IPSIMOYTOJIBHOTO MapajuIeIeUIe1a, TPU3MBbI, LHJIMHIPA.
®opmyiiel 06beMa nupaMuIbl U KoHyca. Dopmysibt
IUTIOIIA/IM TOBEPXHOCTEH IINHpPA U KOHyca. DopMyIibl
obweMa mapa u miomaau chepsl. [lomodue tei.
OTHoOIICHUS TUTOMIAJCH TTOBEPXHOCTEH U 00BEMOB
no1o0HbIX Ten. Koopaunate! u BekTopsl [IpsimoyronbHast
(mekapToBa) cucTeMa KOOPAMHAT B IPOCTPAHCTBE.
dopmyna pacCTOSHUS MEXKTY IBYMsI TOUKaMHU. Y paBHEHUS
cdepsbl, TNIOCKOCTU U IPsIMOK. BekTopbl. Moy BeKTOpa.
PaBencTBO BekTOpOoB. Cl10KEHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4ucio. Pa3ioxxeHne BeKTopa o HalpaBICHUSIM.
VYron Mexay 1ByMsa BekTopami. [Ipoekuust BEeKTopa Ha OCk.
Koopaunats! BekTopa. CkansipHOE IPOU3BEICHUE
BEKTOpOB. M cronb30BaHnEe KOOPIMHAT U BEKTOPOB MIPHU
pEeLIeHNN MaTEMAaTUYECKUX U MPUKIAAHBIX 33/1a4.

a3 HaunmenoBanue CDopMa
P CopepsxaHue pasjena TEKYLIETO
JC pasacia KOHTDOIIS
a Tp

1 2 3 4

7 | F'eomerpus B3anMHOe pacnosioxKeHue ABYX IPSIMBIX B IPOCTPAHCTBE. N

IIpumevanue: Y — ycTHBIN onpoc, [ — MaTeMaTH4YeCKUNA JUKTAHT

2.4.2. 3aHATHSA CEMUHAPCKOI'0 THIIA
He npenycmotpenst
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2.4.3. IlpakTH4YecKHe 3aHATHSA

Ne

HanmenoBanune
paszena

HawnmMeHnoBanue npaktudeckux (J1abopaTopHBIX) paboT

dopma
TEKYILEro
KOHTPOJIS

2

3

4

Bsenenue

Y

Anrebpa

Apudmerndeckue IeHCTBHS HAJ YUCIaMH, HAXOXKACHUE
NPUOJIMYKEHHBIX 3HAYCHUH BEJIMYHMH U MOTPEITHOCTEH
BBIYMCIICHUH (a0COIIOTHON U OTHOCUTEJILHOK), CPABHEHNUE
YHCJIOBBIX BbIpaX€HUU. Bbruniciienue u cpaBHEHHE KOPHEH.
Brinonnenue pacueroB ¢ pagukaiamu. Pemenue
UPpalMOHATIbHBIX YpaBHEeHUH. HaxoxaeHue 3HaueHun
CTENEHE! ¢ pallMOHAIbHBIMU NOoKa3arensiMu. CpaBHEHHE
crenieHed. [IpeoOpa3oBanus BbIpaKeHUH, COAEpKaLUX
cTeneHu. Perenne nokazarenbHbIX ypaBHeHUH. Perenue
MPUKIATHBIX 3a1a4. HaxoxaeHue 3HaueHun Jjorapudma mno
MIPOU3BOJILHOMY OCHOBaHUI0. [lepexos oT oiHOrO
OCHOBaHUs K Ipyromy. Beruncienue u cpaBHeHHe
norapudmoB. JlorapudpmMupoBanre v MOTCHIIMPOBAHNE
BbIpakeHUH. [IpubnnKeHHbIe BEIYUCICHNS U PELICHUS
MPUKIAIHBIX 3a1a4. Pemenne gorapudmMuyeckux
YpaBHEHUH.

V.IIP,KP

YpaBHeHud u
HEpaBEeHCTBa

Kophuu ypaBHeHHI. PaBHOCHIIEHOCTD YpaBHEHHH.
IIpeobpazoBanue ypaBHeHHH. OCHOBHBIE IIPUEMBI PETIICHUS
ypaBHeHUH. Pemenne cucrem ypaBHeHUH. Mcmons30Banme
CBOJCTB U TpauKoB QYHKITUH JJIs PEIICHUS YPAaBHCHUH U
HEPaBEHCTB.

V,ITP,KP

OCHOBBEI
TPUTOHOMETPUH

PaguanHbI MeTO/ N3MEpEHUs YTIIOB BPAIICHUS U CBSI3b C
rpamycHor Mepol. OCHOBHBIE TPUTOHOMETPHIECKIE TOXICCTBA,
(hopMyJIBI CIOXKEHUS, YIBOCHUS, TPe0Opa30BaHNUE CYMMBEI
TPUTOHOMETPUUECKUX (DYHKITUH B TIPOU3BEICHIE,
npeoOpa3oBaHre MPO- U3BEICHUS TPUTOHOMETPHICCKUX (DYHKITUH
B cymMMy. [IpocTeiiiie TpUroHoMeTpuiIecKnue YpaBHEHHS U
HepaBeHcTBa. OOpaTHBIE TPUTOHOMETPHYCCKHE (DYHKITHH:
ApKCUHYC, aPKKOCHHYC, APKTaHTEHC.

VY, I1P,KP

DyYHKIMHU, UX
CBOMCTBA U
rpaguku

[TpuMepbl 3aBHCUMOCTEH MEXTy TEPEMEHHBIMH B PEATbHBIX
TIpoIIeccax U3 CMEKHBIX TUCHUILIAH. OnpenencHue QyHKITHIH.
ITocTpoenue u urenue rpadukoB GyHKIUH. MccienoBanue
(hyuakmum. CBOYICTBA TMHEHHOM, KBaIPAaTHIHOW, KYCOTHO-
JTUHEHHOH U IpoOHO-THHEHHON QyHKINK. HemmpeprIBHBIE 1
nepuoandeckre Gyakmun. CBOWCTBA B Ipa@ KN CHHYCA,
KOCHHYCa, TAHTeHca U KoTaHrenca. OOpaTHbie GYHKIUHM U UX
rpaduku. OOpaTHBIC TPUTOHOMETPHUYECKHE (DYHKITHH.
IIpeoOpa3zoBanus rpaduka GpyHKIUH. I apMOHHYECKHE KOJIeOaHMS.
[puknanaeie 3anaun. [lokasarenbHble, JorapuhMUIECKue,
TPUTOHOMETPHYCCKHE YPABHCHUS M HEPABCHCTRA.

VY, I1P,KP

Hauamna
MaTEMATHYECKOTO
aHamsa

YucoBasi ociie0BaTeIbHOCTh, CIOCOOBI €€ 3a/1aHus,
BBIYHCIICHHS WICHOB rocienoBarensHocTu. [Ipemen
MOCJIeIOBAaTEIbHOCTH. beckoHeuHO yObIBaroIas reoMeTpuiecKas
nporpeccus. [Ipon3BoaHas: MEXaHUYECKHI U TEOMETPUYECKUHN
CMBICJI TIPOU3BOAHON. Y paBHEHHUE KacaTelIbHOK B OOIIEM BH/IE.
[Ipaswta u popmynsel qudepernmrpoBanms, TadInIA
MIPOM3BOIHBIX 3JIeMEeHTapHbBIX GyHKIUH. MccnenoBanue GpyHKINU
C MOMOMIbI0 pon3BoAHON. HaxoxaeHne HanOoJIb1Iero,

V,ITP,KP
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HAMMEHBIIEro 3HAYCHUS U SKCTPEMAaJIbHBIX 3HAUCHUH (DYHKLIUH.
WnTterpan u nepsooOpasnas. Teopema HetoTona—IJlerOnmma.
[IpumMeHeHne nHTETpaia K BBIYUCICHUIO (PU3MUECKUX BENUYHH U
IJIOIIAEH.

Komb6unaropuka,
CTaTUCTHUKA U
TEeOpHst
BEPOSTHOCTEN

HUcropus pazButHsi KOMOWHATOPUKH, TEOPUU BEPOATHOCTEH U
CTaTUCTUKHU M UX POJIb B PA3IUYHBIX cepax ueloBeUECKOH
xu3HenesTensHoct. [IpaBuina komOuHaToprku. Pemenne
KOMOMHATOPHBIX 33/1a4. Pazmenenus, coueTanus u
nepectaHoBkU. bunom Herorona u TpeyronsnHuk IlTackans.
[Ipuknagusie 3agaun. Kiaccudeckoe onpeneneHne BepoOsITHOCTH,
CBOICTBA BEPOSATHOCTEH, TEOpPEMa O CYMME BEPOSTHOCTEH.
Brruucnenue BepostHocTert. [Ipukinaanpie 3a1aqm.
IIpencraBiieHHe YUCIOBBIX NaHHBIX. [TpUKIagHbIe 3a0a4u.

V,ITP,KP

I'eomerpus

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

IIpu3Haky B3aMMHOTO PaCIOJIOKEHHUS MIPSAMBIX. Y TOJI MEXKIY
npsMBIMU. B3anMHOE pacrosioskeHue MpsIMBIX U TUIOCKOCTEH.
[TepnieHauKy ISP ¥ HAKJIOHHAS K TNIOCKOCTH. YTOJ MEXKITY TPSIMOI
U TUTOCKOCTBI0. TeopeMbl 0 B3aMMHOM PACIIOJIOKEHUH MTPSIMOK U
riockoctu. Teopema o Tpex nepneHaukynspax. [lpusnaku u
CBOICTBA NapaJUIENbHBIX U MEPIEHANKYIISIPHBIX MJIOCKOCTEH.
PaccTosHre OT TOYKHM 0 MIIOCKOCTH, OT MPSIMON J0 TJIOCKOCTH,
PaACCTOAHUEC MEXKAY INIOCKOCTAMU, MEXIY CKPCHIUBAIOUNINMHUCA
MPSIMBIMH, MEX/Ty TPOU3BOJIBHBIMH (DUTYpaMH B IIPOCTPAHCTBE.
[TapamnenpHOE TPOEKTUPOBAHKE U €TO CBONCTBA. 1eopema o
naowaou OpmocoHaIbHOU NPOEKYUU MHO20Y20abHUKA. B3anMHOE
pacmojIoXeHre MPOCTPaHCTBEHHBIX (UTYp. PazmuaHbie BuabI
MHOTOTpaHHUKOB. VX n300paxenus. CedeHus1, pa3BepTKH MHOTO-
rpanHUKOB. [Imomane moBepxHocTH. Buasl cummerpuit B
npoctpancTBe. CHMMETpHS TeJ BpaIleH!s 1 MHOTOTPaHHHUKOB.
Brrancienue miomanaei 1 00beMoB. BekTopsl. JlercTBus ¢
BekTOpaMmu. JlekapToBa cucreMa KOOpAUHAT B IPOCTPAHCTBE.
YpaBHEHHE OKPYKHOCTH, c(hephl, TIIOCKOCTH. PaccTosiHre MEX Ty
TouKaMu. J[eHCTBHS C BEKTOpaMH, 3aJaHHBIMUA KOOPAMHATAMH.
CkansipHOE TIpor3BeIeHNE BEKTOPOB. BekTopHOE ypaBHEHNE
MIPSIMOU U TTOCKOCTH. Vcronb30BaHe BEKTOPOB IpH
JIOKA3aTEeJIbCTBE TEOPEM CTEPEOMETPHH.

V.ITP,KP

2.4.4, Conep:kaHune caMOCTOSITEILHOI padoThI

CamocrositenbHas pabota cryaeHtoB (CPC) — 910 akTuBHBIE (OPMBI
WHIUBUIYaTbHON M KOJUIGKTUBHOM NEATEILHOCTH, HANPABJICHHBIC HA 3aKpEIUICHHE,
pacIIpeHre M CHCTEMAaTH3aIlMi0 TPOWUJIEHHOTO MaTepuajia Mo TemMaM Y4YeOHOM

JAUCHUITIINHEBIL.

CamocrosiTenbHas paboTa SIBISETCS OJHUM W3 BHUIOB YYEOHBIX 3aHATHM
CTYAEHTOB, LIEISIMU KOTOPOU SIBJISIFOTCS:
— CHCTEMAaTH3alMs M 3aKPEIUICHUE TIOJIYYEHHBIX TEOPETUYECKUX 3HAHUUW U
MMPAKTUYECKUX YMEHUH CTYyAECHTOB;

— yriyOJieHHe U paclIMpeHre TEOPETUUECKUX 3HAHUI;
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— (hopMupoBaHHE YMEHUW HCHOJB30BATh Pa3IMYHbIE MH()OPMALMOHHBIE HCTOYHUKU
(HOpMaTUBHYIO, MPAaBOBYI, CIOPABOYHYIO JIOKYMEHTAalMIO U  CIELHUAIBHYIO
JIUTEPATYPY);

— pa3BUTHE MO3HABATENbHBIX CIOCOOHOCTEN W aKTUBHOCTH CTYAEHTOB, TBOPUYECKOU
MHULIMATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPraHU30BaHHOCTH;

— (opMHpPOBaHUE CAMOCTOSITEIbHOCTH MBIIIJIEHUS, CIOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPIICHCTBOBAHUIO U CAMOpEAIN3aLINHY;

— Pa3BUTHUE UCCIIEI0BATEILCKUX YMEHUM.

B kauectBe (opm u meTonoB KOHTpois BHeaynurtopHod CPC moryt ObITH
MCI0JIb30BaHbl CEMMHAPCKHE 3aHATHUS, 3aU€Thl, TECTUPOBAHUE, KOHTPOJIbHbIE PAOOTHI,
MaTeMaTUYECKUE TUKTAHTHI U JIp.

Kpurepusimu onieHku pe3ynbtaTtoB BHEayautopHoit CPC sBastores:

— YPOBEHb OCBOCHHUSI Y4EOHOT'O MaTepuaa;

— YMEHHUE MCIOJIb30BAaTh TEOPETUYECKHE 3HAHUS IPU BBIOJHEHUU NPAKTHUYECKUX
3a7ay;

— 000CHOBAHHOCTb U YETKOCTh U3JI0KEHUS OTBETA;

— opopmiieHre MaTeprasa B COOTBETCTBUU C TPEOOBAHUSIMHU.

Kontponb pesynbratoB BHeayauTopHOH CPC MOXET OCyLIEeCTBISATHCS B
npenenax BpPEMEHM, OTBEJACHHOIO Ha oOs3aTelbHbIe ydeOHble 3aHATUS U
BHeayauTopHyt0o CPC, MOXKET NMpoXoIuTh B MUCbMEHHOW, YCTHOW WM CMEIIAHHOW
dbopme, ¢ mpecTaBIeHUEM MTPOIyKTa TBOPUECKOM 1eITeTbHOCTH CTYACHTA.

Buawsr CPC:

— 110 OBJIQ/ICHUIO 3HAHUSAMHM: aHAJIU3 TEKCTa y4eOHUKA, TIONOTHUTEIHHON
JUTEpaTypbl, COCTABIECHUE IIaHA;

— TI0 3aKPETUICHUIO ¥ CUCTEMAaTHU3alliy 3HaHHI: paboTa ¢ KOHCIIEKTOM JIEKIIUH,
pabota ¢ yueOHUKOM, JOMOJHUTENbHOMN JIUTepaTypoil, MOArOTOBKA TOKIIAOB;
— 110 (pOPMUPOBAHNIO YMEHHI 1 HABBIKOB: PEIIEHUE MTPOOJIEMHBIX BOIIPOCOB MIPH
HNOJATOTOBKE K SK3aMEHY.

IIpumepHas TemaTuka pedeparosn:

HenpepwiBHbie 1poodwu.

[IpuMeHeHUE CIOKHBIX IPOLIEHTOB B dKOHOMHUYECKUX pacueTax.
[TapannenbHOE IPOEKTUPOBAHUE.

CpenHue 3HaYeHUs U UX IPUMEHEHUE B CTATUCTHKE.

BekTopHoe 3a1aH1e MPAMBIX U IUIOCKOCTENW B MPOCTPAHCTBE.
CrnoxeHre rapMOHUYECKUX KOJICOAHMIA.

['paduaeckoe penienne ypaBHEHUN 1 HEPABEHCTB.

[IpaBuiibHBIEC U TOTYNPABUIBHBIE MHOTOTPAHHUKH.

. KoHnueckue ceyeHus u uX MPUMEHEHHUE B TEXHUKE.

10 [Tonstue nuddepenmana u ero MPUIOKESHUS.

11.Cxembl HOBTOPHBIX UCTIbITaHUN BepHysu.

12.VccnenoBanue ypaBHEHUH U HEPABEHCTB C TTAPAMETPOM.

©CoNOOR~WNE

31



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

Ha camoctostenbayto paboty oOyuaroniuxcs oTBoautcss 110 wacoB ydeOHOro

BpPEMEHHU.

HanmenoBanme
Ne  |paznena, Tembl, BUIA
CPC

[Tepedyenn yueOHO-METOIMYECKOTO 00ECTICUCHUS TUCIUTLTAHBI 10
BEITIOJTHEHUIO CAMOCTOSITEIILHON PabOThI

1 2

3

BBenenue.

1.boromonos, H. B. MaremaTtuka : y4eOHHMK JUIsi CPEIHEIrO
npodeccuonansHoro obpazosanmsi / H. B. boromonos, II. H.
Camoiinenko. — 5-e u3j., nepepad. u non. — MockBsa : U3narenscTBo
Opaiirt, 2020. — 401 c¢. — :(IlpodeccuonanpHoe o6pa3zoBaHue). —
ISBN 978-5-534-07878-7. — Pexum JIOCTYyTIa
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk lBanoBuu. Marematuka: anredpa u
Hayajla MaTeMaTHYeCcKOro aHanusa, reomerpus [Teker] : yueOHUK uist
WCTIOJIB30BAHUS B yU€OHOM TIpoIiecce 00pa3oBaTeIbHBIX YUPEKICHHUH
CIIO na 0a3e OCHOBHOrO OOIIEro OOpa3oBaHUS C TIOJYYCHHEM
cpennero obmero oopazoBanus / M. 1. bammakos. - 4-e u3., crep. -
Mocksa : Axagemus, 2017. - 253 c. : un. - (Ilpodeccuonansuoe
obpaszoBanue. O0meoOpa3oBaTenbHbie AUCIUTUTHHEEI). - ISBN 978-5-
44

Aunredpa

1.boromonos, H. B. Maremaruka : y4eOHUK IJI1 CpPEIHETO
npodeccuonHaibHoro obpaszoanuss / H. B. boromomos, II. M.
CamoiinieHnko. — 5-€ u3., nepepad. u mon. — MockBsa : 3narenscTBo
IOpaiit, 2020. — 401 c¢. — :(IIpodeccroHansHOe 00pa3oBaHKE). —
ISBN 978-5-534-07878-7. — Pexum JIOCTYyTIa
https://urait.ru/book/matematika-449006

2. bammaxoB, Mapk HMBanoBuu. Maremarnka: anrebpa u
Hayvaja MaTeMaTUYeCcKOro aHaiu3a, reomerpus [Tekcr] : yueOHuK st
UCIOJIb30BaHuUsl B Y4eOHOM Ipolecce 00pa30BaTENIbHBIX YUPEKICHUI
CIIO na 0a3e OCHOBHOrO OOIIEro OOpa3oBaHUS C TIOJYYCHHEM
cpennero obmero oopazoBanusi / M. 1. bammakos. - 4-¢ u3a., crep. -
Mocksa : Axagemus, 2017. - 253 c. : un. - (Ilpodeccruonansuoe

obpazoBanue. OO0meoOpa3zoBarenbHbie AUCIUIUINHBI). - ISBN 978-5-
44

YpaBHenus n
HepaBeHCTBa

1.boromonos, H. B. MaremaTtuka : y4yeOHHUK Al CpeTHErO
npodeccronanpHoro obpaszosanuss / H. B. boromonos, II. H.
Camoiinenko. — 5-e uz., nepepad. u gon. — Mocksa : U3naTenbcTBo
Opaiit, 2020. — 401 c. — :(IlpodeccuonanbHoe oOpa3zoBaHue). —
ISBN 978-5-534-07878-7. — Pexum JocTyna
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HMBanoBuu. MaremaTuka: airedpa u
Hayvajga MaTeMaTHYeCKOro aHanuza, reometrpus [Tekcr] : yaueOHUK st
UCTIONB30BaHUsl B Y4eOHOM Mpoliecce 00pa30BaTENbHBIX yUPEKICHUI
CIIO na ©Oa3ze OCHOBHOro oOmero oOpa3oBaHHUA C MOJYyYCHHEM
cpenHero obiero oopazosanus / M. WM. bammakos. - 4-e u3g., ctep. -
MockBa : Axagemus, 2017. - 253 c. : un. - (Ilpodeccuonanbuoe
oOpazoBanue. O61eoOpa3oBaTenpubie auciuIuinHb). - ISBN 978-5-
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https://urait.ru/book/matematika-449006
https://urait.ru/book/matematika-449006
https://urait.ru/book/matematika-449006

44

OcHOBBI
TPUTOHOMETPUH

1.boromonoB, H. B. Maremaruka : y4eOHHK IJisi CpPEIHErO
npodeccuonansHoro obpasosanus / H. B. boromomos, II. W.
Camoiiienko. — 5-¢ u3j., mepepad. u qorn. — Mocksa : U3naTenbcTBo
Opaiit, 2020. — 401 c. — :(IlpodeccuonansHoe oOpa3zoBaHUE). —
ISBN 978-5-534-07878-7. Pexum JIOCTYyTIa
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk lBanoBuu. Maremaruka: anrebpa u
Hayaja MaTeMaTUYecKoro aHaiusa, reomerpus [Tekcer] : yueOHUK [uis
UCTIOJIB30BaHUS B yu4eOHOM Tporecce 00pa30BaTEbHBIX YUPESKICHUN
CIIO na ©0a3ze OCHOBHOrO OOImIEro OOpa3oOBaHHA C MOJYYCHHEM
cpenHero obmero oopazosanus / M. WM. bammakos. - 4-e u3j., crep. -
Mocksa : Axagemus, 2017. - 253 c. : un. - (Ilpodeccuonansuoe

obpazoBanue. O0meoOpa3oBaTenbHbie AUCIUIUTHHEEI). - ISBN 978-5-
44

DYyHKIUH, UX
CBOMCTBA M
rpaguku

1.boromonoB, H. B. Maremaruka : y4eOHHK JyIsl CpeIHETro
npodeccuonanibHoro obpaszoanuss / H. B. boromomnos, II. MU.
Camoiinenko. — 5-e u3j., nepepad. u non. — MockBsa : 3narenscTBo
Opaiirt, 2020. — 401 c¢. — :(IlpodeccuonanpHoe oOpa3zoBaHue). —
ISBN 978-5-534-07878-7. Pexum JIOCTYyTIa
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk lBanoBuu. Martematuka: anredpa u
Hayajla MaTeMaTH4eCcKoro aHanusa, reomerpus [Tekcr] : yueOHUK Juis
HCIIOJIb30BaHUS B YU4EOHOM IpoIiecce 00pa3oBaTeIbHBIX YUPEKICHUN
CIIO na 0a3e OCHOBHOrO OOIIEro OOpa3oBaHUS C TIOJYYCHHEM
cpennero obmero oopazoBanus / M. 1. bammakos. - 4-¢ u3., crep. -
Mocksa : Axagemus, 2017. - 253 c. : un. - (Ilpodeccnonansuoe

obpazoBanue. OO0meoOpa3zoBarenbHbie AUCIUIUINHBI). - ISBN 978-5-
44

Hauvagaa
MaTeMaTHYeCKOro
aHaAJIN3a

1.boromonos, H. B. Maremaruka : y4eOHUK I CpPEIHETO
npodeccuonanibHoro obpaszoanuss / H. B. boromomos, II. M.
CamoiinieHko. — 5-e u3., nepepad. u mon. — MockBsa : 3narenscTBo
Opaiit, 2020. — 401 c¢. — :(IIpodeccuonanpHoe obpa3zoBaHue). —
ISBN 978-5-534-07878-7. Pexum JIOCTYyTIa
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk IBanoBuu. Maremaruka: airedpa u
HayaJla MaTeMaTHIECKOTO aHaliu3a, reomeTpust [TekcT] : yueOHuK s
UCIOJIb30BaHUs B Y4eOHOM Ipoliecce 00pa30BaTENbHBIX YUPEKICHUN
CIIO na ©0a3ze ocHOBHOro ooOmiero oOpa3oBaHHs C TOTYyYEHUEM
cpennero obmero oopazoBanus / M. 1. bammakos. - 4-¢ u3a., crep. -
Mocksa : Axanemus, 2017. - 253 c. : un. - (IlpodeccrnonansHoe

obpazoBanue. OOmiecoOpa3zoBarenbHble TUCIUILINHBI). - ISBN 978-5-
44

KomoOunnaropuka,
CTATHCTHKA M
Teopus
BEPOATHOCTEH

1.boromonos, H. B. Marematuka : y4eOHHK AJisi CpEIHEro
npodeccuonansHoro obpazoanust / H. B. boromonos, II. H.
Camoiinenko. — 5-e uzj., mepepad. u gon. — Mocksa : 3naTenbcTBo
HOpaiir, 2020. — 401 c. — :(IIpodeccuonansHoe oOpazoBaHHe). —
ISBN 978-5-534-07878-7. Pexum JIOCTyTIa
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HMBanoBuu. MaremaTuka: aireOpa u
Hayajla MaTeMaTHYeCKOTo aHanu3a, reometrpus [Tekcr] : yaeOHUK ist
WCIIOJIb30BaHUs B YU4eOHOM Ipoliecce 00pa3oBaTeIbHBIX YUPEKACHUN
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CIIO na ©0a3ze OCHOBHOrO OOmIEro OOpa3oBaHHUA C MOJYyYCHHEM
cpenHero obmero oopazosanus / M. WM. bammakos. - 4-e u3j., cTep. -
MockBa : Axagemus, 2017. - 253 c. : mn. - (IIpodeccuonanbroe
obpazoBanue. Ob6meoOpa3oBaTenbHbie AucUIUIHHb). - ISBN 978-5-
44

I'eomerpus

1.boromonoB, H. B. Marematuka : y4yeOHUK IJIsi CpPEIHETO
npodeccuonansHoro obpazoanmst / H. B. boromonos, II. H.
Camoiinienko. — 5-€ u3., nepepad. u non. — MockBsa : U3narenscTBo
Opaiit, 2020. — 401 c. — :(IlpodeccuonanpHoe o6pa3zoBanHue). —
ISBN 978-5-534-07878-7. — Pexum JIOCTYyTIa
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk VBaHoBuu. MaremaTuka: anredpa u
Hayajla MaTeMaTHYeCcKOro aHanusa, reomerpus [Teker] : yueOHUK [uis
WCTIOJIB30BAHUS B yUEOHOM TIpoIiecce 00pa3oBaTeIbHBIX YUPEKICHHUH
CIIO nHa O0a3ze oOCHOBHOro oOmiero oOpa3oBaHMsI C TOJYyYEHUEM
cpennero obmero oopazopanusi / M. 1. bammakos. - 4-¢ u3., crep. -
Mocksa : Axagemus, 2017. - 253 c. : un. - (Ilpodeccuonansuoe
obpazoBanue. O0meoOpa3oBaTenbHbie AUCIUIUIHHEE). - ISBN 978-5-
44
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3. OBPA3OBATEJIBHBIE TEXHOJIOT'UH

Oco0eHHOCTh (penepaibHBIX TOCYJApPCTBEHHBIX OOpa30BaTENIbHBIX CTaHAAPTOB
00pa30BaHus — ATO UX JESITEIbHOCTHBIA XapaKkTep, KOTOPbIA CTABUT INIABHOW 3ajaueit
pa3BUTHE TUYHOCTU 00YUaIOIIETOCH .

[locTaBnenHass 3ajada TMO3BOJSET MPEBPATUTh TPAJULHUOHHOE OOyYEHHE,
HaIpaBJICHHOE Ha HAKOIUICHUE 3HAHWM, yMEHUH, HAaBBIKOB, B IPOLIECC Pa3BUTHUSA
JUYHOCTU CTYAEHTa, a HUMEHHO BHEIPEHHE COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJOTUH. YXOJ OT TPAJUIMOHHOIO 3aHATUS YEPE3 MCIOJIb30BAaHUE B Ipoliecce
00y4eHHMsI HOBBIX TEXHOJIOTHI MMO3BOJISIET YCTPAHUTH OJIHOOOpa3re 00pa3oBaTeIbHON
Cpellbl U MOHOTOHHOCTbh Y4€OHOro mpolecca, CO3/1acT YCJIOBUS JJii CMEHbI BHJIOB
NS TENbHOCTH oOyyJarommxcs, MO3BOJIHUT peanu3oBaTh IPUHIUIIBI
30poBbecOepekeHrs. PexkomeHayeTcss OCyIIeCTBISATh BBIOOP TEXHOJOTUHU B
3aBUCUMOCTH  OT  NPEIMETHOTO  COJepXaHus, Uelel  3aHATUs,  YPOBHS
NOJTOTOBJIEHHOCTH  OOYYalolUXCsi,  BO3MOXKHOCTH  YJIOBJIETBOPEHHUSI  HX
o0pa3oBaTeIbHBIX 3alPOCOB M UX BO3PACTHOM KaTErOpHHU.

B ycnoBusax peanuzanmu tpedoBanuiit ®I'OC nHambosnee akTyaqbHBIMH TIPH
U3YYCHUH MaTeMaTUKU CTAHOBSATCS CIEAYIOIINe 00pa3oBaTeIbHbIE TEXHOJIOTUH:

1) TMYHOCTHO-/ICATEIbHAS TEXHOJIOTHSI;

2) urpoBasi TEXHOJIOT U,

3) pa3BuBaronias TEXHOJIOT U,

4) 3mopoBbecOeperaronas TeXHOJIOTHS;

5) MHPOKOMMYHHMKAIIMOHHAS! TEXHOJIOTHS.

3.1.06pa3oBaTeibHbIEe TEXHOJOTHH NPU MPOBeAEHUH JIEKIUii

No Tema Bubsl npuMeHsieMbIx Kox-Bo
00pa3oBaTeIbHBIX TEXHOJIOTUI| dac

1 2 3
1. BBenenue JInyHOCTHO-IEATENbLHAS
TEXHOJIOTHSI,
pa3BUBAIOIIAS TEXHOJIOTHUS
2. Tema 1.1. Pa3zButne OHATUS O YHCIIE JInuyHOCTHO-IEATENbHAS 3)
TEXHOJIOTHSI;
pa3BUBAIOIIAS TEXHOJIOTHS
3. Tewma 1.2. KopHu, crernenu u jorapudmpl JInuHoCTHO-AEATENbHAS 8
TEXHOJIOTHSI;
pa3BUBaIONIAsi TEXHOJIOTHUS
4, Tema 2.1. YpaBHEHHS U CUCTEMBI YpaBHEHUN JInynoCTHO-AEATENbHAS 16
TEXHOJIOTHSI,
pPa3BUBAOIIAS] TEXHOJIOTUS
5. Tema 2.2. HepaBeHnctBa JIN4YHOCTHO-esATeNbHAS 8
TEXHOJIOTHSI,
Pa3BUBAIOIIAS] TEXHOJIOTUSI

N |
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6. Tema 3.1. OcHOBHBIE TIOHATHUS JInyHOCTHO-AEATENBHAS 2
TEXHOJIOTUS;
pa3BUBAIOINIAS] TEXHOJIOTUS
1. Tema 3.2 OcHOBHBIE TPUTOHOMETPUYECKUE JInunocTHO-AEATENbHAS 4
TOXIECTBA TEXHOJIOTUS;
pa3BUBAIONIAs] TEXHOJIOTHUS
8. Tema 3.3 IIpeoOpa3zoBanus IpOCTEHIIIAX JInuHOCTHO-AEATENbHAS 4
TPUTOHOMETPUYECKUX BBIPAKEHUN TEXHOJIOTUS;
pa3BUBaArONIAs TEXHOJIOTHUS
9. Tema 3.4. TpuroHoMeTpuyeCKUe ypaBHEHUS U JInunocTHO-AEATENBHAS 6
HEpaBEHCTBA TEXHOJIOTUS;
pa3BUBaONIAs TEXHOJIOTHUS
10. Tema 4.1 @ynkuun. CBoicTBa QyHKIIHIMA. JInyHOCTHO-AEATENBbHAS 6
OO6parnbie QyHKIT TEXHOJIOTHS;
pa3BUBAIONIAs TEXHOJIOTHUS
11. Tema 4.2. CreneHnble, moKa3aTelbHbIE, JImuaOCTHO-AeITeILHAS 2
Jorapu(pMUYEcKue U TPUTOHOMETPUUECKHE TEXHOJIOTUS;
¢ynkuu. OOpaTHbIE TPUTOHOMETPUYECKHE pa3BUBAarOIas TEXHOJIOTUS
byHKIIIN
12. Tema 5.1. ITocneqoBaTeILHOCTH. JINYHOCTHO-IesATENLHAS 4
TEXHOJIOTHUS;
Pa3BUBAOIIAS] TEXHOJIOTUS
13. Tema 5.2. I[IpousBoaHas JInaHOCTHO-IESITENBPHAS 8
TEXHOJIOTUS;
pa3BUBAIOIIAsl TEXHOJIOT U
14. Tewma 5.3. [lepooOpa3Has u UHTETpa JInuHOoCTHO-AEATENBHAS 4
TEXHOJIOTUS;
pa3BUBAIOIIASL TEXHOJIOT S
15. Tema 6.1 D1eMeHTBI KOMOMHATOPUKH JInyHOCTHO-IEeATENLHAS 3]
TEXHOJIOTUS;
pa3BUBAIOIIAsl TEXHOJIOT U
16. Tema 6.2. D1eMEeHTBI TEOPUH BEPOSITHOCTEN JInuHoCcTHO-AEATENbHAS 4
TEXHOJIOTUS;
pa3BUBAIOIIAS TEXHOJIOTHS
17. Tema 6.3. DieMeHTHI MATEMATUUECKOM JInyHOCTHO-IEATENRHAS 2
CTaTUCTUKH TEXHOJIOTHUS;
pa3BUBAIOIIAS TEXHOJIOTHS
18. Tema 7.1 KoopauHaTbl U BEKTOPbI HNuboxoMMyHUKAIIHOHHAS 8
TEXHOJIOTHUS;
3I0pOBBEcOeperaronas
TEXHOJIOT U
19. |Tema 7.2. Ilpsimbie U TUIOCKOCTH B MPOCTPAHCTBE HNuboxoMMyHUKAIIMOHHAS 8
TEXHOJIOT U,
3/10poBbecOeperaronas
TEXHOJIOTHsI
20. Tema 7.3. MHOrorpaHHMKH NHpOKOMMYHUKAIIMOHHAS 10
TEXHOJIOT U,
3/10poBbecOeperaroas
TEXHOJIOTHsI

36




21,

Tema 7.4. Tena u NOBEPXHOCTH BpaILCHUS

WNnpoxoMMyHHUKaIMOHHAS
TEXHOJIOTHUS;
3/I0poBbecOeperaronas
TEXHOJIOTHUSI

22,

Tewma 7.5. I3MepeHust B reoMeTpun

WNnpoxoMMyHHUKaIMOHHAS
TEXHOJIOTUSI;
3710pOBBecOeperaronas
TEXHOJIOTHUSI

3.2.00pa3oBaTe/bHbIC TEXHOJOIMH NIPH NMPOBEACHHUH NMPAKTHYECCKUX 3aHATHH

Ne

Tema 3auaTus

Bunbl mpuMeHsieMbIx
00pa3zoBaTeIbHBIX
TEXHOJIOTHUI

Koa.
yac

Bsenenue

JImuaOCTHO-AeITeILHAS
TEXHOJIOT U,
pa3BUBAIOIIAS TEXHOJIOTUSA

Tema 1.1. PazButne moHATUS O YUCIIE

JImaaOCTHO-AeITenEHAS
TEXHOJIOTHSI,
pa3BUBAIOIIAS TEXHOJIOTUS

Tema 1.2. Kopau, ctenenu u norapugpmsl

JImaaOCTHO-AeITenEHAS
TEXHOJIOTHSI,
pa3BUBAIOIIAS TEXHOJIOTUS

18

Tema 2.1. YpaBHEHUS U CUCTEMBI YpPaBHEHUI

JInyHOCTHO-IEeATENLHAS
TEXHOJIOTH;
Pa3BUBAIOIIAs TEXHOJIOTUS

Tema 2.2. HepaBeHncTBa

JInyHOCTHO-IEATENLHAS
TEXHOJIOTH;
Pa3BUBAOIIIAS TEXHOJIOTUS

Tema 3.1. OcHOBHEIE TOHATHS

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

Tema 3.2 OCHOBHBIE TPUTOHOMETPUUECKUE
TOXJIECTBA

HH‘IHOCTHO'I[CHTGJ'II)H&H
TCXHOJIOI'UA,
Ppa3BHBArOIIaA TCXHOJIOT'UA

Tema 3.3 [IpeoOpa3zoBaHus MPOCTEHIIIMX
TPUTOHOMETPUUECKUX BBIPAKECHUN

JIN4HOCTHO-AesITeIbHAS
TCXHOJIOI'UA,
Ppa3BHBArOIIAaA TCXHOJIOT'UA

Tema 3.4. TpUroHOMETpUYECKUE YPABHEHUS U
HEPAaBEHCTBA

JIMYHOCTHO-IesATEIbHAS
TCXHOJIOTHA,
pa3BuBaroniasa TCXHOJIOT'UA

10.

Tema 4.1 @dynkuuu. CoiicTBa QyHKIUI.
OO6patHble QyHKIMH

JIMYHOCTHO-IesATEIbHAS
TCXHOJIOTHA,
pa3BuBaroniasa TCXHOJIOT'UA
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eMa 4.2. CrenieHHbIE, TTOKa3aTEIbHbBIC WYHOCTHO-JCSATEIbHAS
. T 42.C , , JI 4
norapuMUUECKHe U TPUTOHOMETPUIECKIEC TEXHOJIOTHS;
¢dysakuu. OOpaTHbIE TPUTOHOMETPUIECKIEC Pa3BUBAIOIIAS TEXHOJIOTUS
byHKIIIN
12. Tema 5.1. IlocnemoBaTenLHOCTH. JImuaOCTHO-AeITeILHAS 4
TEXHOJIOTHSI;
pa3BUBArONIAas TEXHOJIOTHUS
13. Tema 5.2. [IpousBogHas JInaHOCTHO-IEITeAbHAS 6
TEXHOJIOTHS;
pa3BUBArONIAs TEXHOJIOTHUS
14. Tewma 5.3. [lepBooOpa3Has u UHTETpa JlnunoCTHO-ACSTENbHAS 6
TEXHOJIOTHS;
pa3BUBarOIIas TEXHOJIOTHUS
15. Tema 6.1 DeMeHTbI KOMOUHATOPUKH JIMYHOCTHO-IeATeIbHAS 6
TEXHOJIOTHS;
Pa3BUBAOIIAS] TEXHOJIOTUS
16. Tema 6.2. D1eMeHTHI TEOPUH BEPOSITHOCTEN JInuyHOCTHO-AEATENbHAS 2
TEXHOJIOTHS;
Pa3BUBAOIIAS] TEXHOJIOTUS
17. Tema 6.3. DneMeHTH MaTEMaTHICCKOM JIMYHOCTHO-IeATeIbHAS 4
CTaTUCTHKH TEXHOJIOTHS;
pa3BUBAIOIIAS TEXHOJIOTUS
18. Tema 7.1 KoopauHaTbl 1 BEKTOPbI JIMYHOCTHO- eI TeIbHAS 8
TEXHOJIOTHSI,
pa3BUBAIOIIAS TEXHOJIOTUS
19. Tema 7.2. [IpssMbl€ U IIIOCKOCTH B TPOCTPAHCTBE JInuHOCTHO-AEATENBbHAS 10
TEXHOJIOTHSI,
pa3BUBAIOIIAS TEXHOJIOTUS
20. Tema 7.3. MHOrorpaHHUKH JIMYHOCTHO- eI TeIbHAS 6
TEXHOJIOTHSI,
pa3BUBAIOIIAS TEXHOJIOTUS
21. Tema 7.4. Tena u nOBEpXHOCTH BpalllCHUS JIMYHOCTHO- eI TeIbHAS 4
TEXHOJIOTHSI,
pa3BUBAIOIIAS TEXHOJIOTUS
22 Tema 7.5. I3MepeHUst B TEOMETPUU JIN4HOCTHO-AesITeIbHAS 4

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

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

PG&HI/ISaHI/IH yqe6H0ﬁ JAUCHUILIMHBI OCYIICCTBIIACTCA B KaOuHeTe MaTEMAaTHUKH,

yi. Jumutposa, 200, aya. 501.

O6opynoBaHue yueOHOTO KaOMHETA:!
CrielUaIM3upoOBaHHas MeOeJIb U CUCTEMBI XpaHEeHHS (JI0cKa KJIacCHasl, CTOJ U
CTYJI YUUTEJIsI, CTOJIbI M CTYJIbsI YUEHUUYECKHUeE, Kbl ISl XpaHEHUS Y4eOHBIX
ocoOUii, CUCTEMbI XpaHCHHS TAOJIHI] U TUIAKATOB);
TEXHUYECKHUE CpeIcTBA 00yueHus (pabouee MECTO YUUTENsl: KOMITbIOTEP
YUHTEIIS, BUACOTPOCKTOP, IKpaH, nuiieH3nonHoe [10);
JIEMOHCTPAIMOHHBIE YUeOHO-HArJISAHbIE TOCOOUS (KOMIUIEKTHI CTEH/IOB,
KOMIUIEKTBI TaOJHII, TOPTPETHI BHIJAIOIINXCSI MATEMAaTUKOB, KOMILICKT
WHCTPYMEHTOB KJIACCHBIX C MATHUTHBIMHU JICPIKATEIISIMH );
AJIEKTPOHHBIE CPe/ICTBA 00YUYeHUS (KOMIUIEKT BUACO(PUIBMOB).

4.2 IlepeyeHb HEOOXOAMMOI0 IPOrPAMMHOI0 Oo0ecreYeHus!

1.

2.

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

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

7-zip GNULesser General Public License (cBoOomHOe mporpaMmmMHOe
o0ecriedeHne, He OrpaHUIeHO, OECCPOTHO);

Wutepner Opayszep Google Chrome (6ecriaTHoe mporpaMmMHoOe oOecrieueHue,
HE OrpaHUYeHO, 0ECCPOUHO);

K-Lite Codec Pack — ynmBepcanapHbIli HA00p KOAEKOB (KOIHPOBIIUKOB-
JICKOMUPOBITUKOB) M YTWIHT JJs TpocMOTpa W 0O0paboOTKH aymmo- u
BuseodaitioB (OecriaTHOE NpPOrpaMMHOE OOecIieueHrne, HE OTPaHUYCHO,
OeccpouHo);

WinDjView — mporpamma miist ipocmotpa aitioB B opmare DJV u DjVu
(cBOOOIHOE TIPOrpaMMHOE 0OecTieueHre, He OTPAaHUYECHO, 0€CCPOYHO);

Foxit Reader — mnpukiamHoe mporpaMMHOe oOOecledeHHe ISl MPOCMOTpa
ANIEKTPOHHBIX JOKyMEeHTOB B crtaHmapre PDF (GecmatHoe mnporpamMmHoe
oOecrieueHune, He OTPaHNYEHO, OECCPOTHO)
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5. MEPEYEHb OCHOBHOM U JOMOJIHUTEJBHON YUEBHOMN
JIUTEPATYPBI, HEOBXOINMOM J1JI51 OCBOEHUSI TN CLHUIIJINHBI

5.1. OcHoBHas IUTEpaTypA:

1.boromornog, H. B. MaremaTuka : yueOHUK 1Ji cpeiHero NpodhecCUOHAIBHOTO
obpazoBanus / H. B. boromonos, I1. . Camoiinenko. — 5-e uza., nepepad. u gom. —
MockBa : WMzpmatenbctBo IOpaiit, 2020. — 401 c¢. —  :(IIpodeccuonanbHoe
oOpa3zoBanue). — ISBN  978-5-534-07878-/. — Pexum noctymna
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HMBanoBuu. MaremaTtuka: anrebpa u Hayaia
MaTeMaTHYeCKOTO aHaiu3a, reomeTpusi [TekcT] : yuyeOHUK I MCTOJIb30BAHUS B
ydaeOHOM mporiecce oopazoBarenbHbIx yupexaenuit CITO Ha 6a3e 0CHOBHOTO 00IIIEro
o0pa3zoBaHus ¢ MOJYyUYEHUEM cpeaHero oomiero oopasosanus / M. M. bammakos. - 4-¢
u3n., crep. - MockBa : Axamemus, 2017. - 253 c. : wi - (IlpodeccuonanpHoe
obOpazoBanue. O0eobpazoBaTenbHbie qucuIuinHbl). - ISBN 978-5-44

3. bammakoB, Mapk HBanoBuu. Maremaruka: anreOpa u Hadana
MaTeMaTHYeCKOTO aHanu3a, reoMerpus [Tekcr] : 3amadnHuk : yuyeOHOe mocodue s
UCIIOJI30BaHUS B YUueOHOM Tporiecce oOpazoBaTeabHbIX yupexaeHuit CIIO Ha 6aze
OCHOBHOTO 00IIIeTO 00pa30BaHUsI C MOTYUYSHHEM CpeHero odmero oopazoanus / M.
N. bammakos. - 4-e wu3a., crep. - MockBa : Axamemus, 2017. - 414 c. -
(ITpodeccuonanbHoe obpazoBanue. ObIIe0Opa3oBaTenbHble AUCIHUIUIMHBI). - ISBN
978-5-4468-5127-0 68-5988-7

5. 2 lomosiHUTEIbHAS JIATEPATYpA:
1. baBpun, M. M. MaremaTtnka : y4eOHMK M TPAKTHKyM IS CPEIHETO

npodeccruonaapHoro oopasosanus / . U. bapun. — 2-e usn., nepepad. u gom. —
MockBa: WM3parensctBo IOpaiit, 2020. — 616 c¢. — (IIpodeccuonanpHoe
obpazopanue). — ISBN  978-5-534-13068-3. — Pexum  pgocrtyma

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

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

3. . boromomnos, H. B. IIpaktuueckue 3anaTusi mo Mmatematuke B 2 4. Yactp 2 :
y4ueOHOE Moco0ue I CpeHero npodecCHoHaIbHOr0 00pa3oBanus / H.
B. boromonoB. — 11-e u3x., nepepad. u gon. — MockBa: M3narensctBo FOpaiir,
2020. — 251 c. — (IIpodeccuonanproe odbpazosanue). — ISBN 978-5-534-08803-8.
— Pexxum noctyna : https://urait.ru/book/prakticheskie-zanyatiya-po-matematike-v-2-
ch-chast-2-449004
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5.3. llepuoanueckue U3AaHUSA:

1. )Kypnan Maremaruka B IIKOJIE

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

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

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

1.

2.
3.

8.

9.

MuHHCTEPCTBO HAYKH M BbICIIEro oopasoBanus Poccuiickoit deneparyin
(https://minobrnauki.gov.ru/);

denepanbHblii mopran "Poccuiickoe obpasosanue” (http://www.edu.ru/);
HNudopmarmonnas cuctema "EquHoe OKHO JTocTymna K 00pa3oBaTeIbHbIM
pecypcam" (http://window.edu.ru/);

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

denepanbHblii  HEHTP HHOOPMAIIMOHHO-00PA30BATCIIBHBIX PECYPCOB
(http://fcior.edu.ru/);

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

ITpoexkt T'ocymapcTBEHHOr0 HMHCTHTYyTa pycckoro si3bika mMenu A.C.
ITymkuna "O0pazoBanue Ha pycckom" (https://pushkininstitute.ru/);
Hayunas snexkrponnas o6udaunoreka (HIB) (http://www.elibrary.ru);
HarmonanbHas snextponnas 6udanoreka (http://u36.pd/);

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

(http://gramota.ru/);

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

JIOKQJIbHOM CETH)
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6. METOMUUYECKHUE YKA3AHMSA JIJ151 OBYUAIOLUXCATIO
OCBOEHMIO JUCLHUANIAHBI

JlucuunnyHa npeaycmMaTpyuBaeT JEKIMOHHBIE U IIPAKTUYECKUE 3aHATHA.

VYcneniHoe n3yueHue Kypca TpeOyeT moceiieHust JISKIUi, akTUBHON paboThI Ha
MPAKTUYECKUX 3aHSATUSAX, BBIMOJHEHUE BCEX YYEOHBIX 3aJaHUs MpernojaBaTes,
O3HAKOMJICHUE C OCHOBHOM U JIOIIOJIHUTEIbHOMN JTUTEPATyPOi.

Bo BpeMs Jiekuu CTYIEHT JOJDKEH BECTU KOHCIIEKT.

PaboTa ¢ KOHCHIEKTOM JEKUMUA MPEIoiaraeT MpoCMOTpP KOHCIIEKTa B TOT Ke
neHb mocie 3aHATud. [Ipm 3TOM HE0OXOAUMO TOMETUTh MaTepHalibl KOHCIIEKTa,
KOTOpPBIE BBI3BIBAIOT 3aTPYyIHEHUA 11 HOHUMaHus. [Ipu sToM oOyuaromuiics 10KeH
CTapaTbCsl HAUTHU OTBETHI HA 3aTPYAHUTEIIbHBIE BOIIPOCHI, UCIIOJb3YsI PEKOMEHAYEMYIO
mutepatypy. Ecnum eMy caMoOCTOSTENbHO HE yAaloch pa3odparbCs B Marepualle,
HEoOX0IUMO  Cc(hOPMYJIUPOBAaTH BONPOCHI M OOpPaTUTbCA 3a TMOMOIIBIO K
NpernoaBaTeIto Ha KOHCYJIbTAlUU WK OJIMKaNIIel JIEKIUH.

OOyuaroieMycsi HeOOXOUMO PEryJsipHO OTBOJUTH BpeMs Jis MOBTOPEHUS
IIPOMJEHHOI0 MaTepuaa, IpoBEPsisl CBOU 3HAHUsI, YMEHUS U HABBIKU 110 KOHTPOJIbHBIM
BOIIPOCAM.

IIpakTnyeckue 3aHATHUSI COCTaBISIOT BaXHYI 4YacThb NpodeccHOHaIbHOM
NOATOTOBKU CTyAeHTOB. OCHOBHAs LE€Jb NPOBEACHUS MNPAKTUYECKUX 3aHATHUA —
dbopMHUpOBaHUE Yy CTYACHTOB AaHAJUTHYECKOTO, TBOPYECKOIO MBIIUICHUS IyTEM
NpUOOPETEHUS MPAKTHUECKUX HaBBIKOB.

Metoanueckue yka3aHus K IPaKTUYECKUM 3aHIATUSAM 110 JUCUUIUIMHE HAPSAY C
paboueit mporpaMMoi U rpaukoM yuyeOHOTro Mpoiecca OTHOCATCS K METOIUYECKUM
JOKYMEHTaM, ONpPEIEISIONIMM YPOBEHb OpraHU3allMi U KayecTBa 00pa30BaTeIbHOTO
porecca.

[Ipy moAroToBKE K MPAKTHYECKHM 3aHATHUAM HEOOXOIUMO IMPOCMOTPETH
KOHCIIEKTBI JIEKUMA U METOJMYECKUE YKa3aHUs, PEKOMEHJIOBAHHYIO JUTEpPATypy IO
JAHHOW TeME; OATOTOBUTHCS K OTBETY HA KOHTPOJIBHBIE BOIIPOCHI.

B Xoxe BBINOJHEHWS WHIMBUIYAJIBHOTO 3aJaHUS IPAKTUYECKOTO 3aHSITHUSA
CTYJIEHT TOTOBUT OTYET O pabore. B oTuer 3aHOCATCS pe3ylbTaThl BBHITOJHEHUS
KaXXJI0T0 MyHKTA 3a7aHus (rpapuku, TaOIUIlbl, pacueThl, OTBETHI HA BOIPOCHI TyHKTOB
3aJlaHusl, PEIIeHHe MPUMEPOB M 3a7ay U T.1.). 3a 10 MUH 70 OKOHYAHUS 3aHATHUS
MpernoaBaTesb MPOBEPSICT 00bEM BBHITIOJHEHHON Ha 3aHATHW PabOTHl U OTMEYAET
pe3ynbTaT B paboueM KypHaie.

OcraBirecsi HEBBINOJHEHHBIMU ITYHKTBHl 3aJaHUsl MPAKTUYECKOTO 3aHSATHUS
CTYZEHT 00s13aH J10/1eJIaTh CAMOCTOSTENIBHO.

[Tocne mpoBepku oOT4UeTa NPENOAABATENIb MOXET IMPOBOJWTH YCTHBIM WIIH
MMHUCBMEHHBIM ONPOC CTYAEHTOB JUISI KOHTPOJS YCBOCHHS MMM OCHOBHBIX
TEOPETUYECKUX U MPAKTUUECKUX 3HAHUU MO TeMe 3aHSITHUS (CTYAEHTHI JOJKHBI 3HATh
CMBICJ TOJYYEHHBIX UMM PE3YyJbTaTOB M OTBEThl HAa KOHTPOJbHbIE Bompochl). Ilo
pesyapTaTaM MPOBEPKM OTYETA U OINPOCA BHICTABIIACTCS OLEHKA 3a IPAKTUYECKOE
3aHATHE.
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CamocrositenbHas padora cryaeHtoB (CPC) mo nucCUMIUIMHE UTpaeT BaXKHYIO
pOJIb B XOJI€ BCErO yU4eOHOr 0 Ipouecca.
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7. OHEHOYHBIE CPEJACTBA AJIs1 KOHTPOJIA YCIIEBAEMOCTH

7.1. IlacniopT (poHIa OLIEHOYHBIX CPEACTB

OueHouHble  CpelcTBAa  MpeAHA3HAYEHBl JUII  KOHTPOJISI UM OLEHKH
0o0pa3oBaTeNbHBIX JOCTHKEHUN OOyYarolmIMXcsi, OCBOMBIIMX IMporpamMmy y4eOHOH
JTUCIUTUIMHBI.

@OHJT OLEHOYHBIX CPEICTB BKJIIOYAET KOHTPOJbHBIE MaTepHalibl IS
MPOBEICHUS  TeKylero KOHTpPoJas B  QopMe MpoBepouHble  PalbOTHI,
CaMOCTOSITEIbHBIE PA0OTHI U KOHTPOJIbHBIE PA0OTH U MPOMEKYTOUYHOM aTTecTalun
B (hopme 3a4eTa U IK3aMEeHa.

Ieau u 3aga4u (POHAOB OLIEHOYHBIX CPEACTB

@DoHABI OIEHOYHBIX CPEJICTB CO3JAOTCA ISl aTTeCTalluu OOYYaroluXcs C
IEIbI0 OIEHKH WX TEPCOHAIBHBIX JIOCTHXKEHUM TMOITamHBIM TpPeOOBaHUSIM
cootBercTBytoulei [ITICC3 u npeacrasnsieT co00il COBOKYIHOCTh KOHTPOJIUPYIOIIUX
MaTepuasoB, MO3BOJSIONIMX OICHUTh yMEHHUS, 3HAHUS, MPAKTUYCCKUM OIBIT U
OCBOCHHBIC KOMITCTECHIIHH.

@DoHABI OIEHOYHBIX CPEACTB TMO3BOJISIOT YCTAHOBUTH COOTBETCTBUE YPOBHS
MOJITOTOBKH CTYICHTA Ha KaXK/IOM 3Tare oOy4deHus: Tpe00BaHUsIM paboyeit mporpaMmbl
y4eOHOW JHUCIUIUIMHBI, pabodedt mporpamMMbl  MPOQPECCHUOHATBHOTO MOy,
mporpaMMam MpakKTHK, MPOrpamMMe ToCyIapCTBEHHOW UTOTOBOM aTTECTaIlUH.
3amadamu OHIOB OIICHOYHBIX CPEICTB SIBJISIFOTCS

—KOHTPOJIb M  YIpaBJIeHHE TPOLECCOM MPUOOPETEHUs  CTyACHTaMU
HEOOXOUMBIX 3HAHUN M YMEHUH, OTIpe/IeJICHHbIX (peaepalbHBIMU TOCYapCTBEHHBIMHU
obpazoBatenbHbIMU cTaHgapTaMu CIIO 1Mo cOOTBETCTBYIOINICH CIEIUAIBHOCTH;

—KOHTPOJIb U ympaBlieHHe nocTtuxkeHueM neiend peanusamuu ITICC3 CIIO,
OTPENICNICHHBIX B BHAC Habopa oO0mmMX u TPoPeCcCHOHATBHBIX KOMIICTEHITUN
BBIITYCKHHUKOB;

—obecrnieyeHue COOTBETCTBUSA PE3yIbTaTOB OOyYeHHS 3amadaM OyayIieit
npodeccroHaIbHOMN AeATeTbHOCTH BBIITYCKHHUKA.

7.2. Kputepuu oueHKH 3HAHUI

OneHKa NUCbMEHHBIX KOHTPOJIbHBIX Pa00T 00y4alOIIMXCs M0 MaTeMaTHKe:

OTBET OLICHUBAETCSI OMMEMKOI «5», €CIu:

— paboTa BBITIOJIHEHA MTOTHOCTHIO;

— B JIOTHYECKUX PACCYXICHHUSIX M OOOCHOBAHMM DPEIICHUS HET MPOOEIOB H
OIINOOK;

— B PCIICHHH HET MAaTeMaTHYEeCKUX OMMUOOK (BO3MOXKHA OJHA HETOYHOCTH,
OTHMCKa, KOTOpasi HE SBJSETCS CIEICTBUEM HE3HAHUS WIM HETIOHUMAaHUS y4eOHOTO
Marepuana).

Ommemka «4» CTaBUTCA B CICAYIONINX CIy4asx:

44



— paboTa BBINOJHEHA TMOJTHOCTBIO, HO OOOCHOBaHUS IIAroB pEUICHUS
HEJOCTaTO4YHbl (€CIM yMEHHE OOOCHOBBIBaTb pACCYXKIECHHUS HE  SIBISUIOCH
crenuanbHbIM 0ObEKTOM MPOBEPKH);

— JIONYILIEHbl OJHA OIIMOKAa WM €CTh JIBa — TPU HENO0YETa B BBIKJIAJKAX,
PUCYHKaX, 4epTexxax win rpadukax (€ciau 3T BUJbI pabOT HE SIBISUIMCH CIIEUATbHBIM
00BEKTOM MPOBEPKH).

Ommemka «3» CTaBUTCS, €CJIN:

— JonyiieHo OoJsiee OJHOM OWMOKM Wi Oojiee IBYX — TPEX HEIOYETOB B
BBIKJIAJIKAX, YepTexax Wwin rpadukax, Ho oOyuaromuiica o0iaaaer 00s13aTeabHbIMU
YMEHUSMHU 110 IIPOBEPSAEMON TEME.

Ommemka «2» CTaBUTCS, €CIIU:

— JIONYILEHbI CYIIECTBEHHbIE OUIMOKH, MOKa3aBUIME, YTO OOydaroluics He
oOnafaeT 00s3aTeNbHBIMU YMEHUSMHU 10 JJAHHOW TeMe B MOJIHOU Mepe.

OneHKa yCTHBIX 0TBETOB 00y4aKOIIMXCS M0 MaTeMaTHKe:

OTBET OLICHUBAETCS OMMEMKOU «5», €CIIA CTYJICHT:

— TIOJIHO PacKpbUI COJIEp)KaHME MaTepuaga B o0beMe, MPeyCMOTPEHHOM
IPOrPaMMON;

— UBJOXKWI ~ Marepuasll  TPAaMOTHBIM  SI3BIKOM,  TOYHO  HCTOJB3YsI
MaTeMaTUYECKYyI0 TEPMHHOJIOTUID M CHUMBOJIUKY, B OIPEICICHHOW JOTMYECKOU
NOCJIEI0BATENILHOCTH;

— TMPaBWIBHO BBITIOJIHUI PUCYHKH, YEPTEXKH, TpauKd, COMYyTCTBYIOIINE
OTBETY;

— TIOKa3al yMEHHE WJUIIOCTPUPOBATh TEOPHUI0 KOHKPETHBIMH IPUMEPAMH,
IPUMEHATH €€ B HOBOM CUTyallu! MPHU BHIITOJIHEHUN TPAKTUYECKOTO 3aaHNUs;

— TPOJEMOHCTPUPOBA] 3HAHHE TEOPUU PAHEE H3YUYEHHBIX COMYTCTBYIOLIUX
TeM, CHOPMHUPOBAHHOCTh M YCTOMYMBOCTH HCIOIB3YyEMBIX IMPH OTBETE YMEHUU U
HABBIKOB;

— OTBEYaJ CAMOCTOSITENIbHO, 0€3 HABOSIIMX BOIIPOCOB MPETOaBaTEs;

— BO3MOXHBI OJHA — JIBE HETOYHOCTH IPU OCBEIICHUH BTOPOCTEIEHHBIX
BOIIPOCOB MJIM B BBIKJIQJKaX, KOTOPbHIE YUYEHUK JIETKO HCIIPABUJI IOCJIE 3aMEUYaHHUs
YUUTES.

OTBeT OlICHUBAETCS OMMEmKOU «4», €CIIA yAOBIETBOPSET B OCHOBHOM TPEOOBAHUSM
Ha OLIEHKY «5», HO MIPU 3TOM UMEET OJNH U3 HEIOCTATKOB!

— B UBJIOKEHUM JIOMYIICHBl HeOoNblIue MpoOenbl, HE WUCKa3UBIIEE
MaTeMaTH4eCKOe COAEP/KaHNE OTBETA;

— JOMYILIEHbI OJIUH — JBa HEJI0YEeTa MPU OCBEIIEHUU OCHOBHOTO COAECPKAHUS
OTBETA, UCIIPABIICHHBIE MTOCJIE 3aMEYaHUsl MIPENoAaBaTes;

— JOMyLIEHbl omuOKa wWix OoJiee JIByX HEIOYETOB MpPU  OCBEIICHUU
BTOPOCTEIIEHHBIX BOIMPOCOB WM B BBIKIAJKAX, JIETKO MCIPABICHHBIE IOCIE
3aMeYyaHus MPEernoJaBaTeis.

Ommemka «3» CTaBUTCS B CIEIYIOLIUX CIydasiX:
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— HEMOJHO PACKPBITO COJAEpX)aHWE MaTepuana (comepkKaHUE H3JI0KEHO
dbparmMeHTapHO, HE BCErjJa IMOCJENOBATENIbHO), HO IOKa3aHO o0liee MOHUMaHHE
BOIIpOCa ¥  TPOJEMOHCTPHPOBAHBI YMEHHUS, JOCTATOYHBIE [IJII  YCBOCHUS
mporpaMmMHoro wmatepuana (ompenenceHsl «TpeOoBaHUMAMH K MaTeMaTHYCCKOMN
MOITOTOBKE OOYYAIOIIMXCS» B HACTOSIIICH MpOTpaMMe 10 MaTEMaTHKE);

— WMEIHNCHh 3aTPYJHEHUS WU JOMyIIEHbl OIMMUOKA B  OMpEISICHUN
MaTeMaTHYeCKON TEPMUHOJIOTHH, 4YEPTEKax, BBIKIAIKAX, HCIPABICHHBIC IOCIIC
HECKOJIBKHUX HABOJISIIMX BOIIPOCOB MPETIO1aBaATEIIS;

— CTYACHT HE CHPAaBWICA C MPUMEHECHUEM TEOPHUH B HOBOW CHUTYAIlMH TIPH
BBITIOJTHEHUN MTPAKTUYECKOTO 3a/IaHUsI, HO BBITIOJTHIUI 33/TaHHsI 00S3aTEIEHOTO YPOBHSI
CIIO’KHOCTH I10 JaHHOHN TEME;

— NpU  JOCTaTOYHOM 3HAHMHM TEOPETHUYECKOTrO MaTepuaja  BbISBICHA
HEeJ0CTaTOYHAass CPOPMUPOBAHHOCTh OCHOBHBIX YMEHUH U HABBIKOB.

Ommemka «2» CTaBUTCS B CJIICIYIONIUX CIydasiX:

— HE pacKphITO OCHOBHOE COJICpKaHUE Y4eOHOTO MaTepHala;

— OoOHapy)XeHO HE3HAHWE YYCHHKOM OOJIbIICH MU HanboJyiee BaXKHOW YacTH
y4eOHOro MaTepuaa;

— JIONYIIEHBI ONIMOKKW B OMNPEACIICHUH IOHATHH, MNPU HCIOJb30BaHUH
MaTEMaTUYCCKOW TEPMHHOJIOTHH, B PUCYHKaX, YepTeKaxX WM rpadukax, B BRIKIAIKaX,
KOTOPBIC HE UCIIPABIICHBI IMOCJIC HECKOJIBKUX HABOJISIIMX BOIIPOCOB MPETIOIaBaTEIs.

Ob6mas kiaaccupukanus ommnooK:

[Ipu oneHke 3HaHUM, YMEHUN U HABBIKOB OOYYAIOIIUXCS CIEAYET YUUTHIBATDH
BCe OIMOKHU (TpyOble U HETPyObIe) U HETOUETHI.

1. I'pyObIMHU CUHMTAIOTCS OIIMOKM:

— HE3HaHUE OMpPECIICHUS] OCHOBHBIX MOHATHUM, 3aKOHOB, MPAaBUJ, OCHOBHBIX
MOJIOKEHUW TEOpUH, He3HaHWE (GOpMYyJi, OOIICTPHHATHIX CHMBOJIOB O0O3HAYCHUU
BEJIMYUH, EUHUI UX U3MEPECHHUS;

— He3HAaHWE HAMMEHOBAaHUMN eIUHUI] U3MEPEHUS;

— HEYMEHHE BBIJICIIUTh B OTBETE TJIABHOE;

— HEYMEHHE NMPUMEHATH 3HAHMUS, AITOPUTMBI JIJISl PEIICHUS 3a]1aY;

— HEYMEHHE JIeJIaTh BBIBOJBI U 000O0IICHMS;

— HEYMEHHE YUTaTh U CTPOUTH IpapuKu;

— HEYMEHHE MOJIb30BAThCS NEPBOUCTOYHUKAMH, y4eOHUKOM u
CIIPaBOYHUKAMH;

— TOTEeps KOPHS WK COXpaHEHUE TTOCTOPOHHETO KOPHS;

— orOpacbeiBanme 6€3 00BSICHEHHU OJTHOTO U3 HUX;

— PpaBHO3HAYHBIE UM OIUOKH;

— BBIYUCIIHUTEIbHBIE OMMNOKH, €CIIM OHU HE SBIISIOTCS OMUCKOM;

— JIOTUYECKHE OLIMUOKH.

2. K HerpyObIM oIMOKaM cJjieyeT OTHEeCTH:
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— HETOYHOCTb (POPMYIUPOBOK, OMpECICHUN, MOHSATUN, TEOPUH, BbI3BaHHAS
HEIMOJHOTOW OXBaTa OCHOBHBIX MPU3HAKOB OIPEIAECIAEMOIO IOHATHUS WIM 3aMEHOU
OJHOTO - ABYX M3 3TUX IIPU3HAKOB BTOPOCTEIICHHBIMU;

— HETOYHOCTb rpaduka;

— HEpalMOHAJIbHBIN METOJ PELICHUS 3a1a41 WU HEJOCTATOYHO ITPOAYMAaHHbIN
IJIaH OTBeTa (HapylUIEHUE JIOTUKH, IOJAMEHAa OTAEJbHbIX OCHOBHBIX BOIPOCOB
BTOPOCTETICHHBIMU);

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

— HEYMEHHE peliaTh 3aJa4d, BBIIIOJIHAT 3a1aHUs B 0OLIEM BU/IE.

3. HegoyeTaMu ABJIAIOTCA:

— HepalHOHAIbHbIE MPUEMbI BHIYUCICHUHN 1 MPeoOpa30BaHMI;
— HeOpeXHOe BBIIIOJIHEHUE 3aucel, yepTexe, cxeM, rpaduKoB.

7.3. OeHo4HbIE CPeACTBA AJIA MPOBEACHUA TeKYlIel aTTecTAlNu

Texymuii KOHTPOJIb MOXKET MPOBOAUTHCS B (hopme:

— (poHTaNBHBINA OIIPOC

— HHJIMBUYaJbHBIM YCTHBIN OIIPOC
— MHUCbMEHHBIN KOHTPOJIb

— TECTUPOBAHUE MO TEOPETHUECKOMY MaTepHalty
— TmpakThueckas (maboparopnas) padora

— 3amuTa pedepara
— 3alUTa BHINOJIHEHHOTO 3aJaHusl,
— pa3paboTka mpobsIeMbl Kypca (I0KIa).

OlieHMBaHUE NMPU TEKYILEH aTTeCTaIluU

dopma Brajenus JInunblie [Tpumepsl
arTecTany | 3HAHMSA VYmenus (HaBbiK) KayecTBa OLIEHOYHBIX
i CTYJICHTA CpEJICTB
VYceTHRIN KonTponb OneHka OrneHka OrneHka Bomnpocst
OTIpOC TIO 3HAHUH MO yYMEHUS HaBBIKOB CIIOCOOHOCTH MIPHUJIAraroTCs
TEMaM OTIPEZICIICHHBIM | pa3inyaTh paboThI C OTICPATUBHO H
npobaeMam KOHKPETHBIC JUTEpaTypHbl | KAYECTBEHHO
IIOHATHS MU OTBEeYaTh Ha
HCTOYHHUKAMH | ITIOCTaBJIEHHBIE
BOITPOCHI
Pedepar KonTponb Oruenka Oruenka Ornenka Tembl
(mokma) 3HAHUH 110 yMEHUS HaBBIKOB CITOCOOHOCTH K pedepaToB
ONPENICTICHHBIM | pa3nyaTh paboThI ¢ CaMOCTOSITEJIBHO | (JIOKJIaJ0B)
npoOiemMam KOHKPETHBIE JUTEepaTypHBl | i paboTe u HPUIAraloTCs
TTOHSTHS MH aHaIN3Y
UCTOYHUKAMHU | TUTEPATYPHBIX
HCTOYHUKOB
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KonTpons Onenka Onenka Onenka
KoHntposs | 3HaHUuA yYMEHUSA HAaBBIKOB CIIOCOOHOCTH
Hasi paboTa | TeopeTudecKnx | paboTarth ¢ paboThI ¢ OTIEpaTHUBHO U
OCHOB MaTeMaTHYeCK | MaTEeMaTHYECK | KaYeCTBEHHO
MaTE€MaTUuKU. MM alliapaToM | UM alraparoMm | peliarb
TUIst MIOCTaBJICHHBIC
oOecrnieueHus Ha IPaKTUYECKUX
penieHus paborax 3amauu
MMPAKTHUYICCKUX n
3aad. apryMEHTHpPOBAT
b pe3yJIbTaThl

KoHTpoibH
ble pabOThI
ImpujaararoTcs

IIpumepHbIe TECTOBbIE 3aJaHMsI: HE NTPETyCMOTPEHBI.

IIpuMepHBIe BONPOCHI AJI YCTHOTO ONpoca:

1.JlaliTe onpeneneHne KOMIUIEKCHOTO YUCIIA.

2.J1aliTe onpeeiecHue MHUMOW €IMHULIbI

3.Ha3oBuTe HaTypaJibHbIE YUCIIA.

4.HazoBuTe palmoHaJIbHbIC YUCIIa

5.HazoBuTe cTeneHn MHUMOM €UHUIIBI

6.Kakre KOMIUIEKCHBIC YHCIIa HAa3bIBAIOTCSI PABHBIMU
7.Kakue KOMIUIEKCHBIE YHMCJIa HA3bIBAIOTCS COMPSIAKEHHBIMHU.
8.Kakue KOMIIJIEKCHBIE YMCIla Ha3bIBAIOTCS POTHUBOMOJIOKHBIMHU
9.Kak n300pakaroTcss KOMIUJIEKCHBIC YHCIIa T€OMETPUIECKU
10./JaitTe onpeaeneHre MOAYJIsl KOMIUIEKCHOTO YHUCTIa.
11.Kak HailTH apryMeHTbl KOMIIJIEKCHOT'O YMCia
12.ITepeuncaute HOPMBI 3aMHCH KOMIUIEKCHBIX YHCEIT

13Kak BBITIOJIHATH I[GﬁCTBPISI HaJd KOMIIJICKCHBIMH YHNCJIaMH B aHFe6pquCCKOﬁ

dbopwme.

14.Ha30BHUTE YKCIIO COMPSHKEHHOE KOMILICKCHOMY 4Hcay Z = 2 - 3i ¥ IEPEeMHOKHB

UX JalTe OTBET

15.Yemy paBHBI KOPHH KBAJIPATHOTO YPABHEHUS C OTPULATEIbHBIM
JUCKPUMUHAHTOM.

16.1aiite onpeaeneHrne KOMILIEKCHOTO YHUCIIa.

17.3anucath cBOICTBA CTENIEHU C TPOU3BOIBHBIM MTOKa3aTEIEM.

18.Yto Ha3bIBaeTCs JorapumMomM ¢ MPOU3BOIHHBIM OCHOBAaHUEM ?
19.3anmcath OCHOBHOE JIOTapU(MHIECKOE TOXKIECTBO.

20.ITocTpouTs rpaduk mokazarenbHON GYHKIIUKA C OCHOBaHHEM OoJbIe 1.
21.Yrto Ha3bIBaeTcs jJorapupmMupoBaHuemM?

22.Yto Ha3bIBAIOT HATYPAITBHEIM JIoTapudmom?

23.3anucatb popmyily mepexojia OT OJTHOrO OCHOBAHUS K APyromy?
24.Ha3zoBure Gpopmynsl Kpamepa.

25.11lepeuncnnure METOABI PEMIEHNS] CUCTEM JIMHEWUHBIX YPABHEHHM C JBYMSI
HEU3BECTHBIMH.

26.1lepeuncnnure METOABI PEIIEHNS CUCTEM JTUHEUHBIX YPABHEHUN C TPEMS
HEU3BECTHBIMH.
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2’7.Ha3zoBHTE CBOMCTBA ONPENECITUTEINS.

28.Ecnu onpenenuTens paBeH HyJI0, TO CKOJIBKO PEIICHU UMEET CUCTEMA
29.Yto Ha3biBaeTCs PyHKIIMEH?

30.Yro Takoe 00nacTh onpeneacHuss U 00J1acTh 3HaUeHUN (QyHKIMH?

31.Yro Ha3biBaeTcs GyHKLIMEH 0OpaTHON JaHHOU?

32.J1aTh onpesesieHrue CI0KHON QyHKIIUU.

33.IlpuBecTu npuMepbl 0OpaTUMBIX (QYHKIIUH.

34.Ilepeuncnuth ciocoObl 3aAaHus GYHKUMN, UX TOCTOUHCTBA U HEJOCTATKHU.
35.Yr1o Ha3biBaeTcs rpadukoM QyHKIUU?

36.KakoBbl 0c0OO€HHOCTH rpaUKOB NPAMON U 00paTHON PyHKIUU?

37.0T1 4dero 3aBUCUT 00JIACTh ONMPEAEICHUS CIOKHOU PYHKITUU?

38.Kak no rpaduky GyHKIUU ONPEAETUTh, SIBISETCS JIU (PYHKIUS YETHON, HEUETHOM.
39.YTo Ha3bpIBaeTCs MPOU3BOIHON QyHKUIHUN?

40.Yto noka3bIBaeT Mpou3BoAHas GyHKIHUS B TOUKE?

41.KakoB reOMETpUYECKUI CMBICII IPOU3BOTHON?

42 KakoB ¢pu3nuecKkuii cMbICI IPOU3BOIHOM?

43.Kakue cBOMCTBa MPOU3BOAHON BbI 3HAETE?

44 T1o xakum GopMyram BEIUUCISIOTCS MPOU3BOHBIE TPUTOHOMETPUUECKUX
byHKIUN?

45.11o xakum GopMynaM BEIUUCISIOTCS MPOU3BOIHBIE CTEIIEHHON (QyHKIUU?
46.11o xakum GopMyaM BEIYUCISIOTCS MPOU3BOIHBIC MOKA3ATEIbHOU (PYHKIINU?
47 I1o xakum GopMysiaM BBIUUCISIOTCS MPOU3BOHBIE JTIOTapuMUuecKon GpyHKIIu?
48.Kax BBIYHCISAIOTCS TPOU3BOJIHBIE CIIOKHOU PYHKITHN?

49.Yto HazbiBaetcs auddepeHnuanom GyHKIumu?

50.Yto He0OX0UMO c/IeNaTh, YTOOBI BEIYUCIUTH Au¢depeHIran GyHKIUN?
51.Kaxkoii BuI nMeeT ypaBHEHHE KacaTelbHOU K rpaduky GyHkuun Y= y(X)?
52.KakoB reomerpudeckuii cmuici nuddepenimana’?

53.Kakast ¢pyHKIHS Ha3bIBACTCS MOHOTOHHO BO3PACTAOIIICH ?

54 Kaxkast ¢yHKIHS HAa3bIBACTCS MOHOTOHHO YOBIBAOIIICH ?

55.Kak uccnenoBatb PyHKIIMIO HA MOHOTOHHOCTh?

56.Kakue TOYKH Ha3bIBAIOTCA KPUTHYECKUMHU?

57.Yt10 Takoe S3KCTpeMyM (YHKITUN?

58.Kak uccienoBath GyHKIIMIO HA SKCTPEMYM I10 TIEPBOMY TIPABIITY?

59.Kak uccrnenoBath GyHKIMIO, YTOOBI TOCTPOUTH €€ rpaduk?

60.Kak BeraucanTh HanOOIbIIEe U HANMEHbIIIEE 3HAUCHUE (DYHKIIMH Ha
MIPOMEXYTKE?

61.Yto sBIISICTCS OCHOBHOM 3a1a4€il MHTETPATLHOT'O HCUHUCIICHUS ?

62. Kakas ¢pyHKIus Ha3pIBae€TCs MEPBOOOPA3HON i 3aJaHHON DyHKIMH?

63. Ecmu F(X) — mepBooOpasnas mst f(X), To KakuM paBEHCTBOM CBSI3aHBI OHU MEXK]TY
cob6oii?

64. Chopmynupyiite TeOpeMy O CYIIECTBOBAaHUHU MEPBOOOPA3HON (YHKITUH.
65. I[lepBooOpazHas omnpezensercs HeoHO3Ha4YHO. Kak 3To HyKHO MOHUMATh?
66. Ilouemy npu uHTErpUpPOBaHUHN (HYHKIIUNA MMOSBISECTCS MPOU3BOIHHAS
MOCTOSIHHAsA ?
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67. Ilouemy ogHa GyHKUMSA UMEET LETYI0 COBOKYITHOCTh IEPBOOOPA3HBIX?
68. Kak 3anucath BCIO COBOKYITHOCTh MEPBOOOPA3HBIX (DYHKITUMN?
69. YUto Ha3bIBaeTCS HEOINPEAEIECHHBIM UHTErpaIoM?

70. Yem oTnuyaeTcst HEONPEAEIEHHbBIN HHTETpal OT NEPBOOOPa3HON PyHKIUU?
71. Tlouemy MHTETrpal Ha3bIBAETCSI HEOIPEEICHHBIM?

72.YT0 Ha3bIBAETCS BEKTOPOM B MPOCTPAHCTBE?

73.Kakue ObIBatOT BEKTOPHI B IPOCTPAHCTBE?

74.Yemy paBeH yroia Mexay BEKTopaMu?

75.Yemy paBHa JJIMHA BEKTOpA?

76.UeMy paBHO CKaJISIPHOE MTPOU3BEICHUE BEKTOPOB?

77.HeMy paBHO BEKTOPHOE MTPOU3BEICHUE BEKTOPOB?
78.HauanbHoe MOHSATHE CTEpeOMETpUH (OIpeieieHue, OCHOBHBIC TTOHITHS).
79.AKCHOMBI CTEpPEOMETPUH.

80.CnencTBusg U3 aKCHUOM.

81.B3anmHOe pacnoyiokeHHe JIByX NPSAMbIX B TPOCTPAHCTBE.
82.B3anMHOE pacroiaoKeHue NpsIMOM U TIIIOCKOCTH.

83.IIpr3Hak napaaaeabHOCTH MPSMOUM U TIJIOCKOCTH.

84.IIpr3HaK napagaeabHOCTH ABYX MIOCKOCTEH.

85.TeopeMbl O MapaJICIbHBIX MIOCKOCTSX.

86.1Ipn3Hak neprieHuKyIIPHOCTH MPSMOM U TIIOCKOCTH.
87.YpaBHeHHUsI TUIOCKOCTH (00111ee).

88.ITpu3HaKk nepneHANKYIIPHOCTH ABYX INIOCKOCTEM.
89.VYcnoBue napajiebHOCTH JBYX MJIOCKOCTEN.

90.YcnoBure neprneHIuKyIsIpHOCTH ABYX INIOCKOCTEM.

91.Yron Mexay IByMs IIOCKOCTSMHU.

92 ITapameTpruueckoe ypaBHEHUE MPSIMON B IPOCTPAHCTBE.
93.KaHoHMYeCKO€e ypaBHEHHUE IPSIMOI B MPOCTPAHCTBE.

94.Yto Ha3bIBaCTCS MHOTOTPAHHUKOM?

95.TlpuBenute mpuMepbl MHOTOIPAHHUKOB?

96.YTo0 Ha3bIBAETCS TEJIOM BpAIICHUA?

97.1lpuBenute mpuMEpHI TEN BpaICHUS.

IIpumMepHbIe KOHTPOJIbHBIE Pa0OTHI
Kounrpoabnast padora Nel nmo teme «KopHu, cTeneHu, Jorapupmsbn
BapuanTt Ne 1

1. Brrmaucnure:
2 1
a) 5—(27)3:(8)3;
6) 2V9 - 33/24;
20373
B) T
r) 2-logs 10 — logs 4;
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J—I) 32 logs 5;
2 logZ%—logzé
log, 256
2. YTIpocTuTe BBIpAKEHHE:

z 6
) 8k3.k2 a22
a) —=—, .
k_g M 3/35

3. BeImmosHuTe 1eNCTBUS:
10g0’1 0,005 - logo'l 0,05
Bapuant Ne 2

1. Breruucnure:
2

) ()
6) 4 - V25 - 2 - 1/40;

B) V36 - 24 - 54;
r) 2 -logs 6 — logs 4;
II) 4_310g4 3;
e) 1110g2 4+logqq 2.
2. YTpoCTUTE BBIpAKEHHUE:
2

a) (32x7 1975 6) V32a7 - Vad.
3. BeIimmoauTe 1eNCTBUS:

1
logg 45

log,s 5 +

IIpuMepHbIe NpakTHYECKHE 3aIaHUS:
3ananue 1:

BapuanTt Ne 1
1. Breruucnure:
3
a) 2-(0,3%)z;
6) VY18 - V/-12;

B) V1232 - 36;
r) 4-log, 2 -log, 4 + 2;
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I[) 10g5 200 — 10g5 8,
e) 104——310g10 5.
2. YTIpocTuTe BBIPAKEHHE:
2 3
2, 3
a) M; 6) Y2n13 - 3/8n3.
a3
3. BeimosHUTE NEHCTBHUS:

17
10g13 17 - 10g13 E

Bapuant Ne 2

1. Beruucnure:
2 1
a) 383 — (8%)3;
31120

6)0,5- |22

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

) logs 8
logs 2

e) (logs 6 —logs 12 + logs 24) - log,, 25.
2. YTIpOCTHTE BhIpaKCHHE:
a) yg - yg; 6) 'Vx25: °Vx16,

3. BeImmoiauTe 1eNCTBUA:

17
10g13 17 - 10g13 E

3aganue 2:
BapuanTt Ne 1
BorauciauTe npeensr:

2 _ 2 3
1. "mW- 2 lim—2=-X 3. lim Y2t2 -1 4. "mw-
x5 3x° —16x+5 x5 3 _/2x -1 V3 37° = 3x7 + X7 +1
5. Beraucnuth npeaen Gpyakmoun lim MH UX, =3 U X, =0
’ P Y DT G o
Bapuant Ne 2

Breraucnutb npcacibl:
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2 2 4 3
1. lim 4—7X+3 2 lim X 3 imEY=XT 4 im 5X_X+2X
o1 3x? —2x -1 x50 34+ x —+/3—X o0 X e xt —8x +1

4x* —=Tx -2
5. Boeruncnuts nipeaen GpyHkuuu lim o %6
X—>Xp X X —

npux, =0 U X, =co.

IIpumepHbIe camocTOATENbHBIE Pa00ThI

Pao6ora 1:
Bapuanr Ne 1
1. Berunucinure:
T T T
2tg(—) -[tg — + cos —
N 9(4) [93+ 6];

. 3
0057r—25|n7

cos®336° —cos®156° +1tg100° -tg350° tg218°
g100° -ty350° tg°18°
tg°72° + ctg °162° 2

. 3 7 37 r
sin(a — B),ecu COSa = —,C08 f =——, —<a <2 <fp<=:
B) Sin(a — f3),ecmu COS o : p = a<2r u t<pf )

3 V4
r) COSZO{,eCJZuCOSa=g U 0<a<5.

tg150° sin 200°
0s320°ctg140°
3. Brruucianre 3HayeHnE OCTAIBHBIX TPUTOHOMCTPHUUICCKHUX (1)}’HKIJ;PII>1 yriia o, €CJIN

2. Ormpenenurte 3HaK BbIPAKEHUS:

J3 T
Coa=— unu7<a<—,
9= 2

' (7 1a)

ctg? (o — 27) 2 _3£):
2

4. JloKaXxuTe TOXJICCTBO:
ctg “(a

5. Vmpocrure: sin(a —27x)- cos(%” —a)+tg(r—a)-tg (377[ + ) + cos’ (% —-a).

Bapuant Ne 2
1. Beruucnure:

sin? x —3cos? x .
a) y="— , eciun tgx = 3;
25|n X +€0s2 X

0) S|n(——)+co (17—7[)+tg(22—ﬁ)— cty (37—7[)

2
B)tg(a+ﬂ),ecnuctga:§’0<a<%;
)cosa eciu COS & 3 3”<a<27[
I —, =g = .
2 5 2
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sin145°ctg 250°
00s315°tg200°

3. Bbruucnute 3HaU€HUE OCTAIBHBIX TPUTOHOMETPUYECKUX QYHKIIUHN yTiia o, ecliu

2. Onpenenure 3HAK BbIPAKEHUS:

4 r
COSa=——H —<a<T.
5 2
4. JlokaxuTe TOXIeCTBO: tga-tgf + (tga +19p) - ctg (e + S) =1.

T T . T . T
. : 003(=) - cos(=) —sin(=) -sin(=) .
5. YmpoctuTe 8(4) 5(6) Si (4) Si (6)

Pab6oTra 2:
. = B, ()=
2. (x) = 0. (ctgx) =
B wactHOCTH, X'= 10°.  (arcsinx)’' =
(x2) = 11°.  (arccosx)' =
(x3) = 12°.  (arctgx)’ =
(x) = 130, (arcctgx)' =
1 ' I[TPABUJIA JUDODEPEHIIMPOBAHUWA
(;) = 14° u+v)' =
30, (kx+b)' = 15, (U—-v)' =
4. (@) = 16°. (W) =
B wacrrocta, (&) = 17, (cu)' =
5°. (log, x)' = 18°. Y '
B wactHOCTH, (Inx)"= (Vj -
lgx) =
(lgx) ( 1 j i
B gacTHOCTH, v .
6°. (sinx)' = ITPON3BOJHAA CIIOXKHOU ®YHKIN
70, (cosx) = 19 f(p(x) =
Pa6oTa 3:
3anucaTh TaOIMYHBIE HHTETPAJIbI:
1°. j 0dx =
2°, IX dx = B yactHOCTH, jdx =
dx
3°. —=
I3
X X
4°, Ja dx = B ugactHocTH, '[ e dx=
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5% [cosxdx=
6°.  [sinxdx=
7| Co‘i’j -
g, | si:)z( =
10°. | % =

=B yacrtHoCTH, I

L:
\1-x2

dx

B yactHoctH, I 7=

1+x

7.4.01eHOYHbIE CPeCTBA /IS MPOBEACHUA MPOMEKYTOYHON aTTeCcTAlUN
[IpomexxyTouHas arrecTanus

. JInunsbie IIpumepsl
dopma [IpakTnueckuit
B — 3HaHus YmMenus ONIbIT (BICTD) Ka4yecTBa OLIEHOYHBIX
CTYJEHTa CPEICTB
Hudodepen | Konrpoas Onenka ymenus | OueHka HaBbIKOB | OnieHKa KoHnTponbHas
LIMPOBAHHBI | 3HAHUS pemiarb JIOTUYECKOTO crocobHocTu | paboTa
i 3auer (B | OCHOBHBIX TUIIOBBIE MBIIIJIEHUS] TIPH | TPAMOTHO U | Ipujaraercs
BU/JIE onpeseneHu, | 3aaauu B | peUICHUH 3a/1a4 B | YETKO
KOHTPOJIbH | TEOPEM, obnactu obnactu u3Jararhb
ot paboThl) | Gopmy, npodeccronanp | mpodecCuoHaIb | MaTepual B
MpaBWiI U p. B | HOK HOM MMHUCbMEHHOM
MaTeMaTHKe JEeSITeNIbHOCTH. | AEATEIbHOCTU BUJIE
OueHka yMeHus
MOHUMATh u
yMETh
OPUMEHSTh Ha
MPAKTHKE
TEOPETUUECKUI
MaTepuan
DK3aMeH KonTponb I'pamoTHO Ouenka Bonpocet  u
3HAHUA u3Jarathb CIIOCOOHOCTH | OHIIETHI
OCHOBHBIX TEOPETUUECKHIA IrPaMOTHO U | IPHUJIATaloTCs
onpeAeneHul, | MaTepuan u YEeTKO
TEopeM, yMeIo u3Narath Xoj
bopmy, OPUMEHSTH €ro pelieHus
MpaBWI U TIpP. B | IPU  PELICHUU 3a1a4 B
MaTeMaTHKe MPAKTHYECKUX obnactu
3a/a4 npodeccuona
JIbHOU
JESATEIBHOCT
u
apryMeHTHpO
BaTh
PE3YJIBTATHI
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7.4.1 IlpumepHbIe BONPOCHI 1JIs1 IPOBeIeHUS MPOMEKYTOYHOM aTTeCTALUM:

1. Lensle m pamuoHanbHble uyucna. JledcTBuUTeNbHBIE yucia. AOcConOTHas u
OTHOCHUTENbHAS TIOTPEIIHOCTH.

2. KopHu n crenenu, ux cBOMCTBA.

3. Jlorapudwm: onpenenenue u coiicTBa. Buasl norapudmos. [IpaBuna neiictuii
c jorapudmamu.

4. Jlorapudmuueckue ypaBHeHHUs U HepaBeHCTBA. CriocoObl peleHusl.

5.  IlokaszatenbHble ypaBHEHUS U HepaBeHCTBA. CrocoObI peleHusl.

6. Pannannas mepa yriia. CoOOTHOLIEHUS MEXIY I'PALyCHOM U paJuaHHON MepaMHu

yria. CuHyC, KOCMHYC, TAHT€HC, KOTAaHT'€HC 4Kciia. TpUroHoMeTpuyeckue QyHKIUU
YUCJIOBOTO apryMEHTa, 3HAKU UX 3HAYEHUU.

7. OcHOBHBIE TPUTOHOMETpUYECKUE ToXAecTBa. Dopmysl npuBeneHus. CuHyc u
KOCHHYC JBOMHOIO YIJa.

8.  Ilpocreitmue TPUTOHOMETPUUECKHE ypaBHEHHUS. Pemenue
TPUTOHOMETPUYECKUX YPABHEHHI

9. Oyukiuu. CnocoObl 3amanus  QyHkiuu. CpoiictBa QyHkiui. CroxxHas
byHKIMS.

10. CrenenHas QpyHKIus: OnpeejeHUE, CBOMCTBA U TpadUuKu
11. Tloka3arenbHas QyHKIUS: ONpeeieHIe, CBOMCTBA U rpapuKu
12.  Jlorapudmuueckas QyHKIUS: ONpe/eseHrne, CBOMCTBA U TpauKH.
13. CuHyc, KOCUHYC, UX CBOICTBA U rpaduKH.
14. TauHreHc, KOTaHI'€HC, UX CBOMCTBA U TpaduKu.
15. IIpeo6pazoBanusi  rpadukoB. I[lapamnmenpHblii  TEpeHOC,  CUMMETPHS
OTHOCHUTEIBHO OCEH KOOpJMHAT M Hauaja KOOPJUHAT, PACTSHXKEHUE U CKATHE.
16. TIpousBoaHas: onmpeaciicHUE, TEOMETPUUSCKUN U (PU3NUECKUI CMBICIT.
17. TlpaBuna u ¢popmyisl guddepeHupoBaHus (yHKIIHA.
18. HeoOxoaumble U JOCTAaTOYHBIC YCIOBHUS BO3PACTaHHSA M yOBbIBaHUS (YHKIIUH,
CYILIECTBOBAHMSI SKCTPEMYMa.
19. HeobOxoaumbie U JOCTATOYHBIC YCJIOBHS BBITYKIOCTH W BOTHYTOCTH rpaduka
bynkiuu. OnpeneneHne TOUYKH meperuoa.
20. HawuOosnpiee n HauMeHbIIIee 3HaYeHUS (PYHKIIUUA HA TTPOMEKYTKE.
21. OGmas cxema MmocTpoeHus rpa@ukoB GYHKIHA ¢ TOMOIIBIO IPOU3BOTHOM.
22. IlepBooOpaszHas: ompezaenenue. HeompeneneHHbI UHTErpal: OmNpeaeiIeHue U
CBOMCTBA.
23. @®opmynsl wuHTerpupoBaHUs. CrocoObl  BBIYHCICHUS HEOMPEICICHHOTO
WHTETpaja.
24.  OrnpeneneHHbIN MHTETPAT: ONPEIACICHIE, TEOMETPUIECCKUN CMBICIT U CBOMCTBA.
25. KpuBonwHeliHass Tpamenus: TOHSTHE, CHOCOOBI BBIUHUCICHUS TUIOMIAAN C
MOMOIIBIO OIPEIeTICHHOTO HHTETpaa.
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26.  OCHOBHbIE NOHATHSI KOMOMHATOPHUKH.

27. CoOwitus. Kiaccuueckoe ompenesieHHe BEepOSTHOCTU. Te€OpeMbl CIOXKEHUS U
YMHOKEHUS BEPOSITHOCTEM.

28. Bektop: ompeneneHue u jAedctBus Haj HuMu. CBONCTBa JEUCTBUU Hal
BEKTOpaMH.

29. IlloHsTHe NpsAMOYTrONAbHOM JEKapTOBOM CUCTEMbI KOOPJIMHAT Ha MJIOCKOCTH U B
npocrpancTse. [IpaBuna nenucTBuii HaJl BEKTOPaMH, 3aJaHHBIMUA KOOPAUHATAMMU.

30. OcHOBHbIE TOHATHUSI CTEPEOMETPUU. AKCHOMBI CTEPEOMETPUH U CIEJICTBUS U3
HUX.

31. B3aumHOe pacnonoxxeHue NpSAMbIX, MPSIMON U MJIOCKOCTH, ABYX IJIOCKOCTEH B
npoctpancTBe. OCHOBHBIE TEOPEMBI O MAPATUIETBHOCTH NPSIMON U MIIOCKOCTH.

32. Tlonstme yria MeXIy  CKpelIMBaIOUMHCS  mpsMbiMu.  [IpusHak
napajiyIeIbHOCTH ABYX MJIOCKOCTEH, CBOMCTBA MapaiebHBIX MJIOCKOCTEH.

33. IlepneHAMKYISPHOCT, MOPAMOM M IUIOCKOCTU. 3aBUCHUMOCTb  MEXIY
NapajiyIeIbHOCTHIO U MEPIIEHIUKYIISIPHOCTBIO MPAMBIX U TNIOCKOCTEH.

34. Ilepnenaukynsip u HakjgoHHas. OCHOBHBIE TEOpPEMbl O MEPHEHAMKYISIpE U
HAKJIOHHOM.

35.  VYroa mexay npsMoil ¥ MIOCKOCThIO. TeopeMa o TpEX MepreHIuKyIspax.

36. IlonsiTus ABYrpaHHOrO yria, JUHEHHOTO yria, yria MeXAy IUIOCKOCTSIMH.
OCHOBHBIE TEOPEMBI.

37.  IlepneHANKYISPHOCTH ABYX IIOCKOCTEH.

38. Muororpanauk. [ToBepxHOCTh MHOTOTpaHHUKA. [IpaBUIIbHBIE MHOTOTPAHHUKH.
39. [Ilpusma: onpenenenue u Bujbl. CedyeHue B IpU3Max.

40.  Tlapamnenenunen. Ceyenue B mapasuienenumnene. OCHOBHBIE TEOPEMBI.

41. Tlupamupa: onpenenenue. [IpaBuibHas nupamujaa.

42. unuHIp ¥ KOHYC: onpeaesieHue u cBoiicTBa. CeueHus.

43. Illap u cepa: onpeneneHne U CBOMCTBRA.

44, OOBeM reoMeTpUIECKOIo TeJla: MOHATHE ¥ OCHOBHBIC (POPMYJIBI.

7.4.2. llpumepHble 3a1a4M 1JIA IPOBeAeHHUs IPOMEKYTOYHOM aTTecTalun

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

2x+1>4x—7.
Pemmmre cucremy ypaBHEHHM C TMOMOIIBIO OIPEACIUTENIEH CHUCTEMBI:

{Sx + 3y + 3z =48,

1.
2. Pemure cuctemy HEpaBEHCTB: {
3.

2x + 6y — 3z = 18,
8x — 3y + 2z = 21.
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4, Pemurte ypaBuenus: a) logs x = 2logs 3 + %logs 49 — %logs 27;
0) 9* —2-3* =63.
sin? (%)+tg3(§)—2 cos%

5 Breruuciaure:
: ) 2(T 3(M\_o oin®’
coS (4)+ctg (6) 25m4
6. Brruncnure 3HaUeHNE OCTAIBHBIX TPUTOHOMETPUYECKUX (DYHKIIUN yTiia o, €CIu
. 3 T
sina = —ZI/IE< a <.
21 +Z2
7. JI1s1 3aIaHHBIXZ1, Z, Z3, Z4 BBIUUCIUTH BBIPAYKEHHE , €CIIH
Z3—2Z4

Z1 = 3+ i,ZZ == _2+3i,Z3 = 4_2i,Z4 = 4.

Bapuant Ne 2
1 Pemmnre ypaBuenue: (5x + 4)(5x —4) — 10(x — 2) = 4.
2.  Pemmre cuCTEMY HEPABEHCTB! {Bx - 8<2x—10,
2 —5x > 6 — 6x.
3.  Pemmre cucreMy ypaBHEHHMH C IOMOLILIO OIPEAEIUTENCH CHUCTEMBI:

2x—y—z=0
x—2y+z=0

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

2 ot
2

{5x—3y+4z—6

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

5. Breraucnure: —
2—coSsm—2 sm;

6. Brruncnure 3HaueHre OCTaNbHBIX TPUTOHOMETPUYECKUX GYHKIUN yTia a, eClu

V3 3w
cosa—7u7<a<2n

zZ
7.  Jlnd 3a0@HHBIXZ,, Z, Z3, Z4 BEIYMCIIATH BEIPAKEHUE Z: _Zj, ecnu

L =—3—i,2,=2—2i,23 =3+ 2i,z, = 5.

1.4.2.

7.4.3 IlpuMepHbIe 3aJaHUS VIS IOATOTOBKH K IK3aMEHY

[octpouts rpaduk pyHkuuu y=3"-2
[TocTpouts rpadmk dyHknun y = 3 + sin 2X.

Haiinute o6nacts onpenenenus pynkmun  y = log,(8 —x), y=+vx+ 1.
Uccnenyiite (pyHKIUIO HA YETHOCTh Y = X2 COSX.

5
Haiitu f7(1),ecmu f(X) = . 4e”

o PO DdDPE
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10.

11.

12.
13.

2 X
. X e
Haiitu npousBoanyto @yHkiuu f(x) = S +Inx+-—
X

3 2
Halinute MmakcumyM QyHKIMH Y = ); + ); —2X— 2;
2X

Haiitu Touku nepernda pyHkuuu Yy = 1y
- X

. . -2 X

Haittu HeonpeneeHHbIin NHTETPal: _[ —+——3 (X

cos“x 6
o o X+1

Haittu HeonpeneeHHbI NHTETPal: I o dx

X

3

BbruncauTs onpeeneHHbli HHTErpait: J (3x* + x)dx
2

Boruncnuts miuomaas GUrypel, OrpaHUue€HHON JIMHUAMH Yy = X°,y = 2 — X
B mikone 1254 yuvamuxcsa. 3 vux 1200 ¢ xopomeit ycneBaemocTbro. Haiitu

BCPOATHOCTDb TOT'O, YTO HAYTAJ BBI6paHHBII>’I YUYCHUK 6y}ICT HGYCHeBaIOMHﬁ.

14.

CKOJIBKMMU crioco0amMu U3 25 yYeHHKOB Kilacca MOYKHO BbIOpaTh 4 J1sl y4acTHsl

B IIPa3JHUYHOM KOHIICpTe?
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7.4.4 TllpumepHbIe OWIIETHI J1s1 IPOBEIEHUS IK3aMeHa

1920

MUHHUCTEPCTBO HAYKU U BBICHIEI'O OBPA3OBAHUA P®
®enepanbHOE rocy1apCTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIETO 00pa30BaHUs
«Ky0aHckuii rocyiapcTBeHHbINH YHHBEPCHUTET)

(®I'bOY BO Kyo6I'Y)

HNucTutyT cpeanero npodgeccHOHAJbLHOr0 00pa3oBaHus

BMJIET Ne 1
1. Lenble u paunoHanbHble yKcia. JlelcTBUTeNbHbIE Yncia. AOCONIOTHAS U
OTHOCHUTEJIbHAS OTPEITHOCTH.
2. [IpsimoyronpHas (1exkapToBa) cucTeMa KOOPAUHAT B pocTpaHcTBe. Dopmyna

PACCTOSIHUSI MEKY IBYMsI TOUKaMH. Y paBHEHUE Cepbl.

3. Ha sk3amene 60 OunetoB, AHapei He Bblyuni 3 u3 Hux. Haiiqure BepoSsTHOCTH TOTO,

4TO CMY IIOIIaacTCA Bny‘leHHbIﬁ ouser.

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

1920

MHUHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS P®
denepanbHOE rocy1apCTBEHHOE OI0/DKETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BBICLIET0 00pa30BaHUs
«Ky0aHcKuii rocy1apcTBeHHbIl YHUBEPCUTET
(®I'bOY BO Kyo6I'Y)

HucTuTyT cpenHero npogeccuoHaJIbLHOr0 00pa3oBaHusA

BWJIET Ne 2
1. CrereHu ¢ pallMOHATBHBIMU TIOKA3aTEISIMU: ONPE/IeNIEHNE U CBOMCTBA.
2. BexTopsl B mpocTpaHCcTBE: ONpeielieHUe U JEHCTBUS HAJl HUMH.
3. CKOTBKUMH CIIOCOOaMU MOKHO U3TOTOBUTH TPEXIIBETHBIN (iar ¢ TOPU30HTATBLHBIMU

MOJIOCaMH, €CJIM UMEETCsl MaTepuai 7 pa3IuyHbIX IBETOB?

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

[opsimox oOyueHHsI MHBAJTUAOB U CTYAEHTOB C OTPAHUYCHHBIMU BO3MOXXHOCTSIMH OIpECIICH
«ITonoxennem KyOI'Y 00 0oOyueHHM CTYyAE€HTOB-UHBJIWJIOB M CTYAEHTOB C OrPAHUYEHHBIMU
BO3MOXHOCTSIMU 3/I0POBBS».

JUig au1 ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMH 370pPOBbsI IIPEAYCMOTPEHBI 00pa30BaTeIbHbIE
TEXHOJIOTUH, YUUTHIBAIOLINE OCOOEHHOCTU U COCTOSIHUE 3/I0POBbs TAKUX JIULI.

9. 10INIOJTHUTEJIbHOE OBECIIEYEHUE JUCHUIIJINHBI

He npenycmotpeno
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Penensus
Ha pabovyI0 IPOrpaMMy yueGHON AHCIIHIIHHEL
IIJ.01 Maremaruka
A enenranbrocty 09.02.03 IIporpaMmupoBanue B KOMIIBIOTEPHBIX CHCTEMAX

PaGouas mporpamma yueGHON mucmmIHHED II1.01 Maremaruka paspaGotana ms CTYIIEHTOB
CHCIHATEHOCTH CPETHETO MIPO(ECCHOHANEHOTO 06pa30BaHUs (mamee CITO) 09.02.03 [Iporpammuposanue B
KOMIIPIOTEPHBIX ~ CHCTEMaX HAa OCHOBE IIPUMEPHOI IporpaMmer  061meo6pasoBaTenbHOl  yueGHOM
AUCUUIITHHEL «MateMaTuKa» 11 IpodecCHORaNTbHEIX 00pasoBaTeNbHBIX OPraHu3alyi, peKOMEHIOBAHHOM
DezepanbHBIM  TOCYIAPCTBEHHBIM ABTOHOMHBIM yapexnennem «DenepanbHbi HHCTUTYT pPasBUTHS
obpasopanusy (OLAYV «DOHPO») B KauecrBe NPUMEPHOH IPOrpaMMBI ISl PEATH3AIMH OCHOBHOMN
IpodeccHOHaTBHON 06pa3oBaTeNbHOIM nporpammer CITO ma 6asze ocHOBHOro o6mero o0pazoBanus c
TIOJTydeHHeM cpeiHero obiero odpasosanust. IIporokon Ne3 ot 21 mrong 2015r. PerucrpanuonHsit HOMED
penensun 377 ot 23 uronsg 2015r. ®TAY «DUPOy.

Yuebnas mucnmmmana I171.01 Matemaruka usyqaercst B nukie OIT obmeoGpasosarensroi
oaroToBKH yuebHoro miana OIIOIT CITO B yactu IpoGuIbHBIX nucrummma [1]], OO6yuenne nposoguTCst
Ha 0ase OCHOBHOTO oGIIero o6pasoBaHms u HAIENICHO Ha NOMYYEHHE CPEIHEro 06wIero oGpasoBaHus.
Pabowas nporpamma cocTasiena a1 09HOMN bopme! 06ygeHwMs.

ITporpamma cocrarnena KBAIH(QUIMPOBAHHO, OTIMYACTCS CHCTEMHEDBIM nonxomom. B Hedt oxsauensr
BCC OCHOBHBIC BONPOCH IO JAHHON MHCLUIUMHE, HpodeccHOHATbHAS 3HaYMMOCTh KOTOPBIX, MpH
TIOArOTOBKE KOMICTEHTHBIX CIELMAIUCTOB, 0COGEHHO BeIHKa. BHIbI BHEAYJUTOPHBIX CAMOCTOSTENbHEIX
paboT MO3BOISIFOT 060BIIHTE U YTIyOHUTh U3ydaeMblif MaTepuai, u HallpaBJICHBl Ha 3aKpPEIUICHHE YMEHUS
IIONCKa, HAKOILICHHS K 00pabOTKH PasIMYHbIX HCTOUHUKOR HHpOpMALHIH.

CucremMa 3HaHMil W yMeHmH, 3amOKeHHas B CONCPIKAaHUH, CIIOCOOCTBYET MPUOOPETEHHIO
IPaKTHIECKOrO OMNBITA H COOTBETCTBYET TPEGOBAHMSIM K Pe3yIbTaTaM OCBOCHHA IpeaMeTa. [lacmopr
IIPOrpaMMbl 000CHOBAHHO M IIOJHO OTPAKAET CONCPIKAHUC TUCUUIUIUHEL, €€ POJIb U MECTO B MOATOTOBKE
CHCLHAIMCTA CPENHETO 3BEHA, PACKPBIBAET LENIU U 331K YUeOHOMH IHCIIHILIHHEL Omnpenenewst Tpe6oBanms
K YMEHHSIM H 3HAHWUSAM CTYIEHTOB.

PaGowas mporpamma paccunrana ma 372 waca. JlaHHOE KOJMYECTBO 4acoB, BBIIENEHHOE HA OCBOCHHE
y4eOHOH NUCHUIUIMHEL, ITO3BOJHUT NOIyYNTh HEOOXONMMEBIE 3HAHMS H yMEHHS, KOTODBIE  MOXHO
NIPUMEHSATH B JabHEHINEM Ha IPaKTHKE.

Tematiueckuil IIan UMeET ONTHMANBHOE pacrpeniesiene 4acoB IO pasfenaM M TeMaM II0 OYHOM
bopme obyuenus, B cooTBETCTRBHY ¢ Y4EOHBIM IIJTaHOM.

Kaxnpiit pasnen nporpammer otpaxaer TEMaTHKy ¥ BONPOCHI, NO3BOJISKONIHE, B MONHOM OOBEME,
U3YYUTE  HEOOXOIOUMBIH  TEOpeTHUECKuii marepuan.  [lpoBeneHme — mpakTHYeCKHX 3aHATHH,
IPEyCMOTPEHHBIX pabouelt IPorpaMMOit, TI03BOJISIOT 3aKpPCIUTH TEOPETHICCKUE 3HAHNUS, IPHOOPETCHHBIE
IIPY U3YYCHUHU TAHHOM JAMCIUILIHHEL

Usyuenne nucrmmmmmsr «Matemarrkay CI0co0CTBYeT 3 GEKTHBHOMN U KAYeCTBEHHOM TOAIOTORKE
MOIIOJIBIX CICLUANIMCTOB B 00JIACTH IPOrPaAMMUPOBAHHS B KOMITBIOTEPHBIX cHcTeMax. PaGoyas mporpamma
CONEPHKHUT MUHUMYM JIATEPATYPHI, HEOOXOMUMOMH JUTS H3YUEHUS NAHHOMH MUCHUTUTAHEL.

PaspaGotannas pabouwas mporpamma y4eOHO# qucHummae! «MatemaTHkay PEKOMEHIYeTCS ISt
HCIIONB30BAHAA B y4eOHOM HpoLecce HpH IOATOTOBKE obyuarommuxcss mo cmenuansHocTH 09.02.03
«IIporpammupoBanue B KOMIIBIOTEPHBIX CHCTEMAXY.

Hoyenm xagpedper  coyuanviupix, 2YMAHUMADHBIX U
€Cmecmeento - HayyHeix oucyuniux OIEQY BO fm

T ég B.IMenosiu
CK® «PI'VIIy, x.n.n., ooyenm j

3aeepsio Al i
Bedywuii cneupanuc: no kadparm d a// ¥z
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Peuenzus
Ha pabouyro IporpaMMy yueOHON AMCITUIIINHE
II/I.01 MaremaTuka
ams cnenpanbHocty 09.02.03 ITporpaMMEpOBaHKe B KOMIBIOTEPHBIX CHCTEMAX

PaGouas nporpamma yue6Ho# nucrmrinnst [171.01 Martemaruka paspaGoTana s CTYIEHTOB CIELMATBHOCTH
cpeaHero npodeccnonanbHoro obpasopanus (nanee CI10) 09.02.03 TIporpaMmupoBanue B KOMITBIOTEPHBIX
CHCTEMAX Ha OCHOBE NMPHUMEPHOM MporpaMMel o6LIe00pa3oBaTe/IbHON yueGHOH TUCHHIHHEL «MaTeMaTHKa
ANt IO eCCHOHANBHBIX 00Pa30BATENBHBIX OPraHM3aLMiA, peKOMEH/I0BAHHOM DeaepaTbHbIM rocyIapCTBeHHBIM
aBTOHOMHBIM yupexaeHHeM «DefepanbHblil MHCTUTYT pa3BuThs oGpasoanusy (PI'AY «®HUPOy) B kauecTse
IPUMEPHOH MPOrpaMMbl TSl peain3aluu OCHOBHOM npodeccuoHabHOM 06pasoBatenbHoM nporpammsr CITO
Ha 6a3e OCHOBHOTO 0611ET0 06pa30BaHMs C MOMyHEHHEM CPEAHEr0 OBIIEr0 06pa30BaAHHSL. IIpotokon Ne3 ot 21
urons 2015r. PeructpanonHsiit Homep peuenzuu 377 ot 23 uronst 2015t ®TAY «DUPOy.

Yuebnas pucuuminta [T1.01 Marematuka usyyaetcst B npxiie OIT 001me06pazoBaTebHOM MOATOTOBKH
yue6roro mana OTTOIT CITO B wactn npodubHbix aucuuruiut I, O6yueHue MPOBOAXTCS Ha 6a3e OCHOBHOTO
obuero 00pasoBaHMs M HALEJEHO Ha IOTy4eHHEe CpeiHero obuiero obpasoBanus. PaGouas nporpamma
cocTaBJieHa AJ1st OYHOH GopMBbl 0byueHus..

Pabouyas riporpavmma yue6HOM TUCIMIUIMHBI COCTABIIEHA JIOTHYHO, CTPYKTYPa AHCLIAILTHHEL COOTBETCTBY-
€T MPUHLKIY €AMHCTBA TEOPETHYECKOTO W MPaKTHYECKOro OOYyueHHs, pasdelibl BHIAENEHbl MUAAKTHUECKH
Lenecoobpasto. IlocienoBaTenbHOCTE TeM, MPEMIAraeMBIX K W3YUECHHIO, HATPABIGHA HA KAYeCTBEHHOE
yeBOEHHE yueOHOro MaTepuana. BHjibl caMOCTOATEBHEIX PaGOT MO3BOMSIOT 060GIIHUTE ¥ YrilyGHTb U3y4aeMbIi
MaTepuasl U HalpaBJIeHE! Ha 3aKPEMICHHE YMEHHUs TOUCKA, HAKOIIEHHUs 1 06paboTKY HH(pOPMALHK.

CucTeMa 3HaHUI U YMCHHH, 327105KEHHASA B COJIEPKAHHH, CIIOCOGCTBYET MPHOGPETEHHIO PAKTHIECKOTO
OTIBITA H COOTBETCTBYET TPEOOBAHUSAM K PE3yBTAaTaM OCBOEHHS NpeAMETa. [1aclopT NporpaMMsl 0G0CHOBAHHO ¥
TMOJIHO OTPAXKAET COAEPIKAHME AMCLMILIMHBL, €€ POJIb MU MECTO B IOJATOTOBKE CIELMANMCTA CPEIHETO 3BEHa,
PACKpBIBAET LIE/IM U 3a71a4K Y4eOHOM AncLmmivHbL. OTpe/ienieHbl TpeGOBAHNS K yMEHHSM U 3HAHUAM CTY/ICHTOB.

IIporpamma paccuntana wa 372 yacos. TemaTWueckuil MiaH U cofepiKaHHe y4eOHOH IHUCHUITINHEI
PACKpPBIBACT MOCIIE/I0BATEIHOCTE MPOXOXKACHHS TEM, COOTBETCTBYET TEMATHUECKOMY UIaHY U PacIpee/IeHHIO
4acoB. B nporpamme onpezesniersl popma MmpoBesieHys, LeNH, 334l yueGHOH TUCLMILTHHEL, NPEACTABIEHEI
oOs3aTesibHEle  (OPMBI  OTYETHOCTH. PeanusoBaHBl AMIAKTHYECKHE TPHHLMIE OGYYEHHMS: LENOCTHOCTS,
CTPYKTYPHOCTb; OTPaXKeHa B3AUMOCBSI3b MEK/Y OTAETBHEIMH 3JEMEHTaMHU CTPYKTYpBL.

Vzyuyenue NaHHOH AMCLUMIIMHEL CIOCOGCTBYET 3 QEKTHBHOM 1 KAYECTBEHHOM MOATOTOBKE CTYLEHTOB.

[Tepeuenp pekoMeHIyeMOH OCHOBHOM M JOMONHHTENBHON JIMTEPATYpHl BKIIOYAET OBIIENOCTYIHBIE
MICTOYHHUKH, U3MIaHHBIE B TIOCNeIHee BpeMs (He nosauee 5 yieT). [lepeuncnenteie MHTepHET-pecypekl aKTyabHBI
1 JIOCTOBEPHBI.

Paspa6oTtannas nporpamma y4eGHo# nucuurmiunel [1J1.01 MatemaTika MOXKeT 6bITh pEKOMEH0BaHa
JUISl KCTIONTE30BAHMA B y4eOHOM MpOLiEcce MPH MOATOTOBKe 1o cretuansHocth 09.02.03 ITporpaMMupoBaHUe B
KOMIIBIOTEPHBIX CHCTEMAX.

Hoyenm xageopwr ungopmayuonnvix

00paszoeamenvHuIX MeXHOI02UT (PaKyibmema

Mamemamuxy u komnetomepuvix nayx @' 5OY BO —
«KyoI'Y», k.n.u., Ooyenm
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