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1. IACIIOPT PABOYEH MPOI'PAMMBbBI YYEFHOM JJUCIUIIJIUHBI

1.1. O61acTh NpUMEHEeHUsI TPOrPAMMBbI

Pabouas nporpamMma yuyeOHOU AUCUMIUTMHBI «MaTtemaTuka» pa3zpaboraHa s
ctyneHToB crnenuaibHocTu 43.02.01 Opranuzanus o0CIy>KMBaHUsI B 0OIIIECTBEHHOM
MUTAaHUU Ha OCHOBE MPUMEPHOW MporpamMmbl 0011€00pa3oBaTeNbHON yueOHOM
muciuiuinebl - «Marematuka: anredpa W Hauyajga MaTeMaTHYecKOro aHajau3a;
reoMeTpusi»  ans  OpodeccHoHambHBIX ~ 00pa3oBaTENbHBIX  OpraHU3aLMM,
pexoMeHoBaHHON DenepallbHbIM TOCYAAPCTBEHHBIM aBTOHOMHBIM YUPEKIECHUEM
«DenepanbHbli HTHCTUTYT pa3Butus obpazoBanus» (OI'AY «DUPO») B xauecTBe
OpUMEPHON  MporpaMMbl  JJisi  pealuM3alli  OCHOBHOM  MpoQecCHOHaTbHON
oOpazoBarensHOi mporpammbl CIIO Ha 0a3e OCHOBHOro o01ero oOpa3oBaHUs C
nojlydeHueM cpeaHero obmiero oopasosanus. IIporokon Ne 3 ot 21 wurons 2015 .
Perucrpaunonnsiii Homep peuensun 377 ot 23 urtonsg 2015 r. ®I'AY «DUPO» ¢
yueroM [IpumepHoll OCHOBHOM 00pa30BaTeIbHON MpPOTrpaMMbl CpPEIHEro OOIIEro
oOpa3oBaHusA, OJ0OpEHHOW pelmeHneM (QeaepasbHOro  y4eOHO-METOIUYECKOTO
o0benMHEeHUS 110 001IeMy 00pa3zoBanuio (TpoTokos oT 28 utoHs 2016 1. No2/16-3).

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

VuebHas THUCITATIIINHA «MartemaTuka» U3y4daeTcs B IMKJIE
00111e00pa30BaTeNbHBIX JTUCIHUILUIMH, (POPMUPYEMBIX W3 005S3aTENIBHBIX MPEIMETHBIX
obnacteit ®I'OC cpennero obmiero ooOpazoBanus, s cnenuanbHocTd 43.02.01
Opranuzanus oOCTy)XKMBaHUS B OOIIECTBEHHOM NUTaHUM. M3ydeHHe IUCIUIUIMHBI
IT171.01 MaremaTika HEOOXOIUMO ISl OCBOCHHS Tocienyromen nucuurummasl EH.01
MaremaTtuka.

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

Heap aucuMmiIMHbL: (OpPMHUPOBAHUE TPEACTABICHUA O MaTeMaTHKE Kak
YHUBEPCAJIBHOM SI3BbIKE HAyKH, CPEJICTBE MOJICIIMPOBAHMS SBICHHH U IMPOIECCOB, 00
AeaX U METOIaX MATEMATUKHU.

3amavyu QAUCHMIIHMHBI:

— OBJIQJICHHEC MAaTEeMaTHYCCKUMHU 3HAHUSIMHU M YMEHHUSIMH, HCOOXOJIMMBIMHU B
MOBCEIHEBHOM JKU3HM, JJI1 U3YUYCHUSI CMEXKHBIX €CTECTBEHHOHAYYHBIX JUCIUIUIMH Ha
0a30BOM YpOBHE W JUCHHUINIMH TPO(PECCHOHATBLHOTO IUKJIA; I TOJydYCHUS
oOpa3oBaHuss B o0OJlacTsIX, HE TpeOyOmMUX YIIyOJICHHONH MaTreMaTHYeCKOU
MMOATOTOBKH;

— pa3BUTHUE JIOTMYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
AJITOPUTMHUYECKON KYJIbTYPhbl, KPUTUYHOCTU MBIIIJIEHUS HA yPOBHE, HEOOXOIMMOM
s Oyyie mpodecCHuoHabHOM 1€ TeTbHOCTH;



— BOCIHUTAHHUE CPEACTBAMU MATEMAaTUKH KYJbTYpbl JUYHOCTH, MOHHUMAaHHS
3HAYMMOCTH MaTeMaTUKU [UIsi HAyYHO-TEXHHUYECKOro Mporpecca, OTHOUIEHUS K
MaTeMaTuKe, KaK K YacTu OOIIeYeT0BEYECKONW KyJbTYphl 4Yepe3 3HAKOMCTBO C
HUCTOPUEH MAaTEMATUKHU;

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

— pacllMpeHHWe U COBEpPLICHCTBOBAHME MaTeMaTHYECKOro  amnmnapara,
c(OpMHPOBAHHOTO B OCHOBHOMW LIKOJIE;

— O3HaKOMJIEHHWE C JJIeMEHTaMH JUu(PEpeHINaTbHOIO HUCYUCICHUS Kak
anmnapaTroM Uccien0BaHus PYHKIUH, peleHus MPUKIaAHbIX 3a/1a4;

— U3Yy4YEHHE CBOWCTB TMPOCTPAHCTBEHHBIX Tel, (OPMHPOBAHUE YMEHHS
OPUMEHSTh 3TH CBOMCTBA JIJISl PEILICHUs MPAKTUYECKUX 3a]1ay;

— pacmMpeHue W yriayOJeHue MpeACTaBICHUN O MaTeMaTHKE KakK AJIEMEHTE
YeJIOBEYECKON KYJIbTYPhl, O IPUMEHEHUH €€ B MPAKTHUKE;

— COBEpILECHCTBOBAHME WHTEJUIEKTYaJIbHBIX M PEYEBBIX YMEHUH NyTeM
Pa3BUTHS JIOTHUECKOTO MBIIIICHUS, 000TallleHue MaTeMaTHUYECKOTO SI3bIKA.

1.4 IlepeyeHb NVIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHHUS N0 IUCHHUIINHE (MepeYeHb
(popMupyeMbIX KOMIIETEHI[H)

OcBoenue COACpKAHUS y4ueOHOM JTACIUATUTAHBI «MareMaTuka
obOecreunBaeT JOCTH)KEHHUE CTYICHTAMU CIICTYIOIIUX pe3y1bmamoe.

JIUYHOCMHbBIX .

—  c(OpMHUPOBAHHOCTh MPEACTABICHUH O MaTeMaTHKE KaK YHUBEpPCATbHOM
SI3BIKE

— HAYKH, CPEJICTBE MOJICIMPOBAHMS SIBICHUN U MPOIECCOB, HIICSIX U METOaX
MaTE€MaTHKH;

— T[IOHMMaHWE€ 3HAYUMOCTH MAaTeMaTUKH JUISI  HAYYHO-TEXHHUYECKOTO
nporpecca, CcGOPMHUPOBAHHOCTh OTHOIICHHS K MaTeMaTHKe KaK K 4YacTu
o0111eueIoBeYeCKOr KyJIbTYPhI Yepe3 3HAKOMCTBO C UCTOPHUEH pa3BUTHS MAaTEMaTHKH,
SBOIIOLIMEH MAaTEMATUUECKUX UIICH,

— pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaXKEHUS,
AITOPUTMUYECKON KYJIbTYyphbl, KpUTHYHOCTH MBIIUJICHUS Ha YPOBHE, HEOOXOIUMOM
s Oyaymieit mpodecCuoHaNbHOW NESITSBPHOCTH, JIJIS TIPOIOJDKCHHUS 00pa3oBaHus U
caMm000pa3oBaHus;

— OBJIQJICHHEC MaTeMAaTHYCCKUMH 3HAHUSIMH M YMCHHSIMH, HCOOXOJIUMBIMHU B
MTOBCEIHCBHOM KU3HU, JUISI OCBOSCHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCIHUIUIMH U
JTUCIUTUINH TTPOPECCHOHATBLHOIO IHKIA, JUIS TOJydeHUs 00pa30BaHUS B OOJIACTSX,
HE TpeOYIONuX yriayOJeHHOH MaTeMaTHYSCKOM TTOITOTOBKH,

— TOTOBHOCTh M  CIIOCOOHOCTH K OOpa3oBaHMIO, B TOM YHCIIE
caM0o00Opa30BaHNI0, HAa TPOTSHKCHWH BCEH JKU3HHU; CO3HATEIIBHOE OTHOIICHUE K



HEIMPEPHIBHOMY O00pa30BaHUIO KaK YCJIOBHIO YCHEIIHOW Npo(hecCHOHANbHOU H
OOIIECTBCHHOM JICATCIIHHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTP K CaMOCTOSTEIbHOM TBOPYECKOM U
OTBETCTBEHHOW JEATEIbHOCTH;

— TOTOBHOCTH K KOJIJIEKTUBHOH paboTe, COTPYJHHUUECTBY CO CBEPCTHUKAMU B
o0pa3zoBaTeIbHOM, 00IIECTBEHHO MOJIE3HOM, YueOHO-UCCIeA0BATENbCKON, MPOEKTHOM
U APYTHX BHJAX JCSITCIBHOCTH;

— OTHOWIEHHWE K TPOPECCHOHATHHONU MAESITEIPHOCTH KaK BO3MOXKHOCTHU
yU4acCTHs B peleHnun JWYHBIX, OOIIIECTBEHHBIX, rOCy/1apCTBEHHBIX,
0O0IIeHAIIMOHAJIBHBIX MTPOOJIEM;

Memanpedmem HblX.

— YMEHHE CaMOCTOATEIbHO OMPENESISITh ENH ACATEIBHOCTH M COCTaBISTh
IUTAaHBl  JICSITEIbHOCTH; CAaMOCTOSITEIbHO  OCYIIECTBIATh, KOHTPOJIUPOBATh U
KOPPEKTHPOBATh JICATCIIBHOCTh; KCIOIb30BaTh BCE BO3MOXHBIC PECYpChl IS
JTOCTHIKEHUS TTOCTaBJICHHBIX IIEJCH W pealiu3alluu TUIAHOB JICITeILHOCTH; BHIOMPATH
YCTICIIIHBIC CTPATETUHU B PA3JIMYHBIX CHUTYAIIHSX;

— yMCHHE TPOIYKTUBHO OOMAThCA W B3aUMOJCHCTBOBATH B MPOIECCE
COBMECTHOM JICSITCIBHOCTH, YYUTHIBATH MO3UITUU JPYTUX YYACTHUKOB JICSITCIIBHOCTH,
¢ PeKkTUBHO pa3peniaTh KOH(YIUKTHI;

— BJIaJICHUE HaBbIKAMU [TO3HABATEIBHOH, Y4YeOHO-HMCCIIeIOBATEIbCKON H
NPOCKTHOW JEATEeIbHOCTH, HABBIKAMHU pa3pelieHus MpoOsieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIBHOMY TMOHMCKY METOJIOB PEIICHHUs MPAaKTUYSCKUX 3ajad,
PUMEHEHUIO PAa3JINYHBIX METOIOB MTO3HAHUS;

— TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSITENTbHOW WH(OPMAIIMOHHO-
TIO3HABATEIFHOW JIEATEIHHOCTH, BKIIOUAsh YMEHHE OPHEHTHPOBATHCS B PA3IMUHBIX
UCTOYHWKAX WH(OpPMAIMHM, KPUTUYECKH OIECHWBATh W  WHTEPIPETUPOBATH
UH(POPMAITHUIO, MTOTYIaeMYI0 U3 Pa3TUIHBIX HCTOYHUKOB,;

— BIAJICHUE SI3BIKOBBIMH CPEJCTBAMU: YMCHHE SICHO, JIOTHYHO U TOYHO
U3J1araTh CBOIO TOYKY 3pEHUS, HCIIOIb30BaTh aJICKBATHBIC SI3BIKOBBIE CPEJICTBA;

— BIQJICHUE HaBBIKAMH TIO3HABATEIBbHON pe(JICKCUM KaK OCO3HAHUS
COBEpINAEMbIX JCHCTBUHA ¥ MBICIUTEIBHBIX IMPOIECCOB, WX pE3yIbTaTOB U
OCHOBAaHWH, TPAHMI] CBOETO 3HAHWS M HE3HAHUS, HOBBIX MMO3HABATENBHBIX 3a7ad U
CPEICTB JJIsl X TOCTHIKCHUS,

—  IEeJeYCTPEMIICHHOCTD B MOVCKaxX u OPUHITHH ~ PEHICHUH,
COOOPA3UTENBHOCTh M WHTYHIIUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX IPE/ICTABICHUH;
CIIOCOOHOCTh BOCTIPUHUMATDH KPACOTY W TAPMOHHUIO MHPA;

npeoMemHulX:



—  c(pOpMHUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHUKE KakK 4YacTU MHPOBOI
KYJbTYpbl U MECT€ MAaTEMAaTHKH B COBPEMEHHOW HMBUJIU3AINH, CIIOCOOAX OMUCAHMS
SIBJICHUH pPeaJibHOTO MHUpA Ha MAaTEMAaTUUYECKOM SI3bIKE;

—  c(pOpMHUPOBAHHOCTH MPEJCTABICHUH O MATEeMaTUYECKUX MOHITHUSAX KakK
BOKHEUIIINX MAaTEMATUYECKUX MOJENAX, MO3BOJSIONIMX OMNUCHIBaTh W HU3yYaTh
pa3Hble TPOLECChl U SIBICHHS; IMOHMMAHHE BO3MOXHOCTH aKCHOMATHYECKOTO
MMOCTPOCHUSI MATEMATHYECKUX TEOPUH,

— BJAJCHHE METOJAMM JI0Ka3aTEIbCTB U AJITOPUTMOB PELICHUS, YMEHUE HX
MIPUMEHSATH, TPOBOAUTH JI0KA3aTEIbHbBIC PACCYKACHUS B XOA€ PEUICHUS 3a/1a4;

— BJAQJCHHE CTAaHAAPTHBIMA TPUEMaMH PEUICHHUS  PAMOHAIBHBIX W
UppalMOHANIBHBIX, MOKA3aTEIbHBIX, CTEIEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUH U
HEPABEHCTB, UX CUCTEM;

— WCIOJB30BAHHE TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, B TOM 4YHUCIE MJIs
MOMCKA MyTH PELICHUS U WLTIOCTPALIUM PEIICHUS] YPABHEHUH U HEPABEHCTB;

— cpOpMHUPOBAHHOCTh  MPEJCTABICHUH 00  OCHOBHBIX  TOHSTHSIX
MaTeMaTUYeCKOro aHaliu3a M MX CBOMCTBAX, BIAJICHUE YMEHUEM XapaKTepHU30BaTh
noBejieHne (GyHKIHMH, UCIIOIb30BaHUE MOJTYYCHHBIX 3HAHUK JIJIS OTIMCAHUS M aHau3a
pealIbHBIX 3aBUCUMOCTEI;

— BJAJCHHE OCHOBHBIMM TOHATUSIMM O IUIOCKMX W MPOCTPAHCTBEHHBIX
T€OMETPUUECKUX (UTYpaX, UX OCHOBHBIX CBOMCTBAX;

— c(OpMHUPOBAHHOCTh YMEHHS PACIO3HABATh T'€OMETpPUYECKUE (UTYPHI Ha
YepTekax, MOJEISAX U B PEaJTbHOM MHUPE;

— TPUMEHEHUE M3YUYEHHBIX CBOMCTB reoMeTpuyeckux puryp u hopmymn s
peleHns reOMEeTPUYECKHX 3a1a4 U 3a71a4 C IPAaKTUYECKUM COAEPKAHUEM;

— c(OpMHUPOBAHHOCTH MPEACTABICHUH O MPOIIECCAX U SIBICHUSIX, UMEIOIIUX
BEPOSITHOCTHBIN XapakTep, CTaTUCTHYECKHUX 3aKOHOMEPHOCTSAX B pPEalbHOM MUDE,
OCHOBHBIX MOHATHSIX 3JIEMEHTAPHOUN TEOPUH BEPOATHOCTEI;

— yMEHUH HaXOJUTh W OIICHUBATh BEPOATHOCTU HACTYIUICHUS COOBITUH B
OPOCTEUIINX MPAKTUYECKUX CUTyalUsX U OCHOBHBIE XapPAKTEPUCTUKHU CIIyYaWHBIX
BEJINYUH;

— BJIAJICHUE HaBBIKAMHU HCIOJIb30BAHUSI TOTOBBIX KOMITBIOTEPHBIX MPOrPaMM
[IpY PELICHUU 3a]a4.



2. CTPYKTYPA U COAEP)KAHUE YUEBHON JUCIUILJIAHBI

2.1. O0bem yueOHOM TMCUMILUIUHBI U BUIbI Y4eOHOIl padoThl

Buj yueOHoil paboThl

Konuuecmeo uacoe

MaxkcumajibHast yuyeOHasi Harpy3Ka (Bcero) 360
Oobsi3aTesbHast ayJauTopHasi yueOHast 242
Harpy3ka (Bcero)
B TOM YHCJIE:
3aHATHS JICKIIMOHHOT'O TUIIA 118
MPaKTUYECKHUE 3aHSTUS 124
CamocrosiTesibHast padora oOyualouierocs 106
(Bcero)
B TOM YHCJIE:
BHeayuropHasi camoctosiTenibHasi pabota 106
Koncynpranuu 12

Ilpomesrcymounaa ammecmayus 6 ghopme:

1 cemectp — aud.3auer

2 ceMecTp — IK3aMeH

. Bcero CemecTpsbl
Bun yueOHO# paboThI QOB 1 5
Y4yeOHasi HArpy3Ka (Bcero) 360 96 264
AyIUTOPHBIE 3aHATHA (BCEr0) 242 64 178
B Tom yucxe:
3aHATHS JIEKIIMOHHOT'O THUIIA 118 32 86
IPaKTUYECKHE 3aHATHS (TIPAKTUKYMBI) 124 32 92
nabopaTopHbIC 3aHSATHUS -
CamocTosiTesqibHasi padoTa (Bcero) 106 26 80
B TOM YHCJIE:
Kypcosas paboma - - -
Pegpepam 20 8 12
Camocmosmenvrnas 6HeayoumopHas paboma 6 6uoe
OOMAWHUX NPAKMUYECKUX 3A0aHUL, UHOUBUOYATbHBIX
. 86 18 68
3A0aHUl, CAMOCMOSMENbHO20 N00O0pa U  U3YHeHUs
OONOIHUMENLHO20 MEOPEMULEeCK020 MaAMepUuand
Koncynpranmm 12 6 6
[TpomexxyTouHas arrectanus (SK3aMeH/3a4eT/aud.3a4ueT) mud.3auer | SK3aMEH
OO6m1ast TpPyI0EMKOCTh 360 96 264




2.2 CTpyKTYypa IMCHUIIHHBI:

KoanyecTBo ayIMTOPHBIX YaCOB CamocTros-
TeJbHasi padoTra
odyuarouerocs
Teoperu-
HaumenoBanue pasnenon IpakTnyec- (uac.)
Bcero yeckoe
KHe 3aHATHS (B T.4.
odyueHnue
KOHCYJIbTAIUM)
1 2 3 4 5

BBenenue 2 2 - -
Anrebpa 36 14 22 20
VYpaBHEHMS 1 HEpaBEHCTBA 28 12 16 4
OCHOBBI TPUTOHOMETPHUHU 32 16 16 10
@DYHKIHH, UX CBONCTBA U rpapUKu 18 8 10 10
Havana maTemaruueckoro aHanusa 38 22 16 10
Komb6unaropuka, cratuctuka u Teopus | 24 12 12 20
BEPOSTHOCTEN
I'eomerpust 64 32 32 32
Koncynprammmn 12
Bcero nmo gucrumnmae 242 118 124 118
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2.3. TeMaTH4YeCKHUii NJIAH U cO/iepKaHUEe YUeOHOI THCIMIIMHBI

HaumenoBanue pasaesoB u | Conep:kanue yueOHOro MatepuaJjia, JJjadoparopubie padoThl M NpaKTHYecKHe 3aHATHSA, | O0bem Yposens
TeM caMocCTosiTe/IbHasi paboTa 00y4aroIuXCcH 4acos OCB(;eHH
1 2 3 4
Beenenue Coaepxxanue yueOHOro MaTepuajia
Martemaruka B HayKe, TEXHUKE, SKOHOMHUKE, NH(OPMAIIMOHHBIX TEXHOJIOTUSIX U 2 1
MpaKTUYECKOH AedarenbHocTU. Llenu u 3aaaun n3ydyeHns MaTeMaTHKU IIPU OCBOEHUU
npodeccuit CI1O u cnermansHoctei CI1O
Pa3znen 1. Anredpa 56
Tema 1.1. Pazeutne nonarusa o | Coaep:xaHue y4eOHOro Mmarepuasa 5 1
qHCIe [lenble U palMOHANIbHBIE YKCIIA. [[eCTBUTENIbHBIEC YHCIA.
Conep:kanue y4eOHOro Mmarepuaja 5 1
[TpuGnuxKeHHbIE BHIYUCIICHUS.
IIpakTnyeckune 3aHATHS:
Apudmerndeckue 1eicTBUS HaJ YMCIaMH, HAXOXKIEHUE NPUOIMKEHHbBIX 3HAaYEHU I 2 2
BEJIMYMH U TIOIPEIIHOCTEHN BBIYUCICHUH (a0COIIOTHONW U OTHOCUTENBHOM), CPaBHEHHE
YHCJIOBBIX BBIPAXKEHUM
IIpakTnyeckue 3aHATHS:
Apudmernueckue eiicTBUS HaJ YMCIaMU, HAXOXKIEHHE PUOIMKEHHbBIX 3HAUECHU
BEJIMYMH U TIOIPEIIHOCTEHN BBIYUCICHUH (a0COIIOTHON U OTHOCUTENBHOM), CPaBHEHHE 2 2
YHCJIOBBIX BBIPAXKEHUM
Copnep:xanue y4eOHOro Marepuasia 2 1
KomM1uiekcHble yncia.
Tema 1.2. KopHu, cTeneHu u Coaepxanue yueOHOro MaTepuajia
Jorapugmei Kopuu u crenenn. Kopau HaTypanbHON CTENIEHH U3 YKCIIa U UX CBOWCTBA. 2 !
IIpakTHYecKue 3aHATHSA: 5 5

Brrlunciaenue u CpaBHCHUC KOpHeﬁ. Brinonnenue pacdeToB C paluKaJlaMH. Pemenue
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UPPALMOHAIIBHBIX YPaBHEHUN.

Conep:xanue yueOHOro Marepuaja
CreneHu ¢ parMoHAJIBHBIMU TOKa3aTeIsIMU, WX CBOMCTBA. CTenmeHW ¢ JEHCTBUTEIbHBIMU
nokasaresnssMu. CBONCTBA CTETIEHU C JIEHCTBUTEIILHBIM MTOKa3aTelieM

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

IIpakTHYecKue 3aHATHSA:
Pemrenne nokasarenpHbIX ypaBHEHUH. Pemenue npukiiagabix 3aaa4d

Copep:kanue y4yeOHOro marepuaja

Jlorapudm. Jlorapudm uucina. OCHOBHOE JorapuMUUIECKOE TOKIECTBO. JleCITHIHbIE U
HatypanbHble Jorapudm. [Ipasuna nerictuii ¢ morapudmamu. [lepexom k HoBoMmy
OCHOBAHHUIO

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

IIpakTnyeckune 3aHATHS:
Borunicnienue u cpaBHeHue Jiorapudma

IIpakTnyeckue 3aHATHS:
JlorapudmupoBaHie 1 MOTCHIUPOBAHUE BHIPAKEHHUIA.
Pemenue norapupmuueckux ypaBHeHUN

IIpakTnyeckue 3aHATHS:
Pemenue norapumMuueckux ypaBHeHUN

Copnep:xanue y4eOHOro Marepuasia

[Ipeobpa3zoBanue anredpandyeckux BoipaskeHui. [IpeoOpa3oBanue panroHaIbHbIX,
UPPAILMOHATIFHBIX CTETICHHBIX, OKA3aTeNbHbIX U JIOTapU(MUUYECKUX BbIPaXKEHUI

IIpakTH4eckue 3aHATHUA:
[TpubnmkeHHbIe BRIYUCICHUS U pelIeHNs MPUKIAJAHBIX 3a/1a4

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

CamocrosiTesbHast padora:
BBINOJIHEHHE JJOMAIIHUX 3aJlaHui 1o pazneny 1

20
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IIpumepHasi TeMaTHKA BHEAYIUTOPHOW CaMOCTOSITEIbHOI PAdOTHI
Hamnucanue pedeparos:

HenpepsiBabie 1podu

IIpuMeHeHNeE CJI0KHBIX MPOIIEHTOB B pacueTax

Paznen 2. YpaBHenus u

HepaBeHCTBa 50
Tema 2.1. YpaBHeHus u Coaepxanue yueOHOro MaTepuajia
CHCTCMbI YPaBHCHHU YpaBHEHUS U CUCTEMBI ypaBHEHUI. PalinoHanbHbIe, UPPALIMOHAIbHBIE, TOKA3aTEIbHbIE U 2
TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.
Conep:kanue ydyeOHOro marepuaja
YpaBHEHUS U CUCTEMBI ypaBHEHUI. PalimoHanbHbIe, UPpALIMOHAIbHBIE, TOKA3aTEIbHbIE U 2
TPUTOHOMETPUIECKUE YPABHEHUS U CUCTEMBI.
Conep:kanue y4yeOHOro marepuaJja
OcHoBHBIE IPUEMBI HX pelIeHUs (pa3iokKeHHe Ha MHOKUTEN, BBEJIEHUE HOBBIX 2
HEU3BECTHBIX, MMOACTAHOBKA, TpauuecKuii MeTo)
Conep:kanue y4yeOHOro marepuaja
OcHOBHBIE IPUEMBI UX PELIEeHUS (Pa3IoKeHNEe Ha MHOKUTEIH, BBEIEHUE HOBBIX
HEU3BECTHBIX, MOJICTAHOBKA, Ipaduyeckuii MeTo). PaBHOCHIIBHOCTD ypaBHEHU, 2
HEPaBEHCTB, CUCTEM
IIpakTnyeckue 3aHATHS: 5
Kophuu ypaBHenuii. PaBHOCHIbHOCTH YpaBHEeHUH. [IpeoOpa3oBanne ypaBHEHUH
IIpakTH4ecKkue 3aHATHUA: 5
OcCHOBHbIE IPUEMBI PELICHHS] YPABHEHUM
IIpakTH4ecKkue 3aHATHUA: 2
Pemenue cucreM ypaBHeHH I
IIpakTH4eckue 3aHATHUA: 2
Pewrenue cucrem ypaBHeHUN
Tema 2.2. HepaBeHcTBa Coaepxanue yueOHOro MaTepuajia 9

PaLII/IOHaJ'ILHLIC, HppaduOHAJIBHBIC, TOKA3ATCIIbHBIC U TPUTOHOMETPHUICCKUC HCPABCHCTBA.
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OcCHOBHbBIE IPUEMBI X PELICHUS

Conep:xanue yueOHOro Marepuaja

PannonanbHble, MppalMoHaNbHbIE, NOKA3aTEIbHbIE U TPUTOHOMETPUUYECKUE HEPABEHCTBA. 2
OcHOBHbBIE IPUEMBI HX PELICHUS
IIpakTnuyeckune 3aHATHSA:
Wcnonb3oBanue cBOMCTB U rpapuKoB PyHKUMI Ui PELLIEHUS] YPaBHEHUN U HEPABEHCTB 2
IIpakTnuyeckune 3aHATHSA: 5
Hcnonp3oBaHue CBOMCTB U rpauKoB PyHKUIMHN ISl pellIeHUs] YpaBHEHUM U HEPaBEHCTB
KonTposabHas padora Ne 2: «YpaBHeHHs] H HEPABEHCTBA» 2
CamocrosiTesibHas padoTa
BBITMOJIHEHUE JOMAITHUX 33a/IaHUI IO pa3ieny 2
I[IpumepHasi TeMaTHKa BHeaAyIUTOPHOI caMOCTOSITeIbHOI PadoThI 10
Hammcanne pedeparos:
HccnenoBanue ypaBHEHUM U HEPABEHCTB C MapamMeTPOM
IIpakTnyeckune 3aHATHS:
[IpumeHeHNEe MaTEMAaTUYECKUX METOJOB Ul PEIICHUS CONEPKATENbHBIX 3a1a4 U3 5
pa3nuuHbIX 00JacTel HayKH U NPaKTUKU. MIHTeprperanus pe3yapTara, y4eT pealbHbIX
OTpaHUYEHUN
Pa3pen 3. OcHoBbBI 42
TPUITOHOMETPUH
Tema 3.1. OcHoBHble OHATHA | Coep:kaHue Yy4eOHOro MaTepHuaJia
Paguannas mepa yrina. BpamarensHoe asuwkeHne. CUHYyC, KOCMHYC, TAHTE€HC U KOTaHI'€HC 2
qucia
IIpakTH4ecKkue 3aHATHUA: 5
Paguannblii METOJ U3MEPEHUS YTJIOB BPALCHUSI U CBA3b C IPALyCHON MEpPO
Tema 3.2 OcHOBHBIE Copnep:xanue y4eOHOro Marepuasia 5
TPUTOHOMETPUYECKHE @opMmyIbl IPUBEACHUS
TOKACCTBA Copep:xanue y4yeOHOro MaTepuajia
®opmyiel cnoxkenus. opmysibl yiBoeHus. PopMyIibl IOJIOBUHHOTO YIJIa 2
IIpakTHUyecKkune 3aHATHSA: 2
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OCHOBHbBIE TPUTOHOMETPUUYECKUE TOKAECTBA, (POPMYJIbI 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,
npeoOpa3oBaHKE IPOU3BEIECHUS TPUTOHOMETPUUYECKUX (PYHKIINN B CYMMY

Tema 3.3 [IpeoOpazoBanust
MPOCTEUIIINX
TPUTOHOMETPHUYECKIX
BBIPAKEHUI

Conep:xanue yueOHOro Marepuaja

[Ipeobpa3zoBanne cyMMBbl TPUTOHOMETPUYECKUX (PYHKUNN B IPOU3BEIEHUE U TPOU3BEACHNE
B CYMMY

Conep:kanue y4yeOHOro marepuaja
BripakeHue TpuroHoMeTpudeckiux (pyHKIMN Yyepe3 TaHT'€HC MTOJIOBUHHOIO apryMeHTa

IIpakTHYecKue 3aHATHSA:

OCHOBHbBIE TPUTOHOMETPUYECKUE TOXKAECTBA, (POPMYJIIbI CIIOKEHUS, YIBOCHHUS,
IIpeoOpa3oBaHusi CyMMBbI TPUTOHOMETPUYECKUX (PYHKIUI B IPOU3BEJECHHUE,
peoOpa3oBaHue MPOU3BEICHHSI TPUTOHOMETPHUECKUX (PYHKIHMHA B CYMMY

IIpakTnyeckue 3aHATHS:

OCHOBHbBIE TPUTOHOMETPUYECKUE TOKAECCTBA, (POPMYJIIBI CIIOKEHUS, YIBOCHHUS,
[Ipeobpa3zoBanus CyMMbl TPUTOHOMETPUYECKUX (PYHKLINI B IPOU3BEICHUE,
npeobpazoBaHue IPOU3BEICHUS] TPUTOHOMETPUYECKUX (PYHKUIUN B CYMMY

Tema 3.4.
Tpuronomerpudeckue
ypaBHEHHUS U HEPABEHCTBA

Conep:kanue y4e0OHOro MmaTepuaja
OO6paTHbIe TpUrOHOMETpHUYECKHe (PYHKIUU. APKCUHYC, apKKOCUHYC, QpKTaHT€HC

IIpakTH4ecKkue 3aHATHUA:
OO6paTHbIe TPUTOHOMETpHUYECKHEe (DYHKIIMU: QpKCUHYC, apKKOCHHYC, apKTaHT€HC

Copnep:xanue y4eOHOro Marepuasia
[Ipocreiinirie TPUrOHOMETPUUECKUE YPABHEHUS

Copnep:xanue y4eOHOro Marepuasa
[Ipocreiiire TPUrOHOMETPUYECKHUE HEPABEHCTBA

IIpakTHYecKue 3aHATHSA:
[Ipocreiilye TPUrOHOMETPUYECKUE YPABHEHUS U HEPABCHCTBA

KonTtpoabHnas pabora Ne 3. «OCHOBBI TPHTOHOMETPHU»
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CamocrosiTesibHast padoTa:

BBITIOJIHCHHE JIOMAITHUX 3aJaHui 10 pa3aeny 3 10
Pa3znen 4. ®ynkuuu, ux 34
CBOIiCTBA M rpadpuku
Tema 4.1 @yukuuu. CoiictBa | Comep:xaHue y4eGHOro MaTepuasa
(ynxrmit. O6parHbie QyHKUNK | Oymkium. O6NacTh ONpeNeNeHHs 1 MHOXKECTBO 3HAUEHHIT; rpaduK (QYHKINH, TOCTPOSHHE 2
rpaduKoB QPYHKINH, 3aJaHHBIX Pa3TUIHBIMH CTIOCO0AMHU
I[IpakTHYecKkue 3aHATHS:
[Tpumepsl 3aBUCUMOCTEN MEXY IIEPEMEHHBIMU B PEAIBHBIX MTPOIIECCaX U3 CMEKHBIX 2
mucuuminH. Onpenenenue ¢yHkuuil. [loctpoenne u urenue rpadukoB GyHKIHI
Conep:kanue y4yeOHOro marepuaJja
CaoiictBa ¢pyHKIIMH. MOHOTOHHOCTH, Y€THOCTh, HEYETHOCTh, OTPAHUYEHHOCTD,
MepUOANYHOCTE. [IpoMexyTkH Bo3pacTaHus M yObIBaHUS, HANOOJIbIIIEE M HAMMEHBITIEE 2
3HauYeHUs, TOUKHU dKcTpemyma. ['paduueckas unrepnperauus. [Ipumepsl GyHKIIMOHATBHBIX
3aBUCHUMOCTEH B pealbHbBIX MPOLIEcCax U SBICHUAX. AprupMeTHUECKHUEe Onepaliu HaJl
dbysaxkumsivu. Cnoxxkraast dyaknus (kommosuiwsi). [ToHsTHE 0 HeMPepPHIBHOCTH (QYHKIINH
IIpakTnyeckune 3aHATHS:
Uccnenoanue dhynkuun. CBONCTBA TMHEHHOM, KBAAPATUYHOMN, KYCOUHO-THHEHHON H
npoOHo-TuHelHoN (GyHkuuu. HenpepriBHbIC 1 epuoanyueckue GyHkiun. CBOMCTBA U 2
rpaduku cuHyca, KOCUHYCa, TAHT'€HCA U KOTaHI'eHCa
Conep:kaHue y4yeOHOro MmaTepuaja
OO6parnpie ¢ynkuuu. OO6nacTh omnpeaeneHus W 00JacTh HAYCHHH OOpaTHOH (YHKIIHH. 2
I'pacduk obpaTHOIl PpyHKINU
IIpakTH4eckue 3aHATHUA:
2
O6patnbie hyHKIMU U uX Tpaduku. OOpaTHbIE TPUTOHOMETPUUYECKUE (DYHKIIHH
Tema 4.2. CrencHHbIE, Copnep:xanue y4eOHOro Marepuasa
ITOKAa3aTeJIbHEIC, Onpenenenve ¢yHKOUA, uXx cBoiictBa u rpaduku. IIpeoOpasoBanus rpaduKos.
norapupmMuIECcKue u [TapannenpHblld MEPEHOC, CUMMETPUS OTHOCUTEIBHO OCEHd KOOPAMHAT U CUMMETPHUS 2
TPUTOHOMETPUIECCKUE OTHOCUTEJIBHO Hayasa KOOPJAWHAT, CHMMETPHUS OTHOCUTENIBHO MPAMON Y = X, PaCTsHKEHUE

¢ynkuun. OOpatHble

1 CKaTHe BIIOJb OCEH KOOpAWHAT
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TPUTOHOMETPUUECKHUE (PyHKUINU

IIpakTHyeckue 3aHATHS:
[TpeoOpazoBanue rpaduka GyHKIHH.

KonTpoabHas padora Ne 4: «®@yHKIMH, HX CBOWCTBA U rpaguKm»

CamocrosiTesibHas padoTa

BBIIIOJIHEHHE IOMAILIHUX 3a/laHui 1o pa3zaeny 4

IIpumepHasi TeMaTHKA BHEAYTUTOPHOIT CAMOCTOSITEIbHO PaGoThI
Hammcanue pedeparos:

CrnoxeHue TapMOHUYECKUX KOJIeOaHUi

I'padmyeckoe perreHne ypaBHeHUH 1 HEPABEHCTB

10

Pazgen 5. Hauaaa
MaTeMaTHYEeCKOro aHaJIn3a

48

Tema 5.1.
TlociemoBaTenbHOCTH.

Conep:kanue y4yeOHOro marepuaJja
ITocnenoBarensHOoCcTH. CHOCOOBI 3aaHUSI W CBOMCTBA YHCIIOBBIX IIOCIIENOBATEILHOCTEMN.
Ilouamue o npedene nocredosamenvrocmu. Cywecmeosanue npeoena MOHOMOHHOU
02PAHUYEHHOU NOCIe008AMENTbHOCIU

Conep:kanue y4eOHOro marepuaJja
CyMMHpOBaHHE TIOCJIENOBAaTEIbHOCTEH. beckoHeuHo yObIBaromas TeOMETpUYecKas
IPOTPeccus U ee cymma.

IIpakTnyeckue 3aHATHS:
YucnoBas 1MocieoBaTeIbHOCTb, CIIOCOOBI €€ 3a1aHusl, BEIUMCIICHUS YICHOB
nociuenoBaTenbHOCTH. [Ipeaen nmocaen0BaTeNbHOCTH

IIpakTu4yeckue 3aHATHS:
[Ipenen nocnenoarensHocTU. beckoHeyHO yObIBaroIias reoMeTpruiecKas mporpeccus

Tema 5.2. [IpousBoHas

Copnep:xanue y4eOHOro Marepuasia

[IpousBonnas. I[lonstue o Mpous3BOAHONW (PYHKIMHU, €€ TEOMETPUYECKUA U (PUIUUECKHI
CMBICI. YpaBHEHHE KacaTtelnbHOW K rpaduky ¢yHkuuu. [IpousBonHbIE CyMMBI, pa3HOCTH,
pou3BeieHus, 4acTHOro. [Ipon3Bo/IHBIE OCHOBHBIX AJIEMEHTApHBIX (PyHKIUH

IIpakTHYecKue 3aHATHSA:
IIpaBuna u popmynsl auddepenmpoBanms, TabnuLa TPOU3BOIHBIX HIEMEHTAPHBIX

byHKIMI
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IIpakTHYecKue 3aHATHSA:
[Ipon3BogHass: MEXaHMYECKMH W TIE€OMETPUYECKHM CMBICI IPOU3BOJHOW. YpaBHEHHE

KacaTeJbHOU B 00OIIEM BHUIE

Conep:xanue yueOHOro MaTepuasa
[IpuMeHeHne nepBoi MPOU3BOAHON K MCCIICOBAaHUIO (PYHKITMN U TOCTPOEHUIO TPAPUKOB.

Conep:xanue yueOHOro Marepuaja
[IpousBonHbie 00paTHON QYHKINU U KOMIIO3ULUU (QYHKIIUU

IIpakTnuyeckune 3aHATHSA:
HccnenoBanue pyHKIMM ¢ TOMOIIBIO Mpon3BoAHON. Haxoxaenue Hanbospliero,
HaMMEHBIIET0 3HAUYEHUs U SKCTPEMaJIbHBIX 3HAU€HUH (QYHKITUI

Conep:kanue y4yeOHOro marepuaJja

[IpuMepr! ncoap30BaHKs MPOU3BOIHOMN JJI HAXOKICHNS HAMIYYILIEro PEIIeHUs B
MPUKJIAIHBIX 3aa4ax. Bropas npon3BoaHas, ee reoMeTpu4ecKuii U (GU3HMUecKuil CMBICI.
HaxoxJeHre CKkopocTH Juisl IpoLecca, 3a1aHHoro (opMyJiol u rpadukom

Tema 5.3. IlepBooOpa3Has u
WHTETpaj

Conep:kanue y4ye0OHOro marepuaja

[lepBooOpa3znas u unTerpan. IIprMmeHeHue onpeneneHHOr0 HMHTErpaia JUlsl HaXOXKICHHS
TIJIOIAIM KpUBOJMHEHHOM Tpanennn. @opmyna Hetorona—JleliOnua

IIpakTnyeckue 3aHATHS:
Hurerpan u nepBoodpasnas. Teopema Hrrorona-JIeiibuuma. [IlpumMmenenrne narerpana K

BBIYHMCIICHUIO (bI/I3I/I‘ICCKI/IX BCJIIMYHH U HJ'IOH.[&I[Cﬁ

IIpakTnyeckue 3aHATHS:
Hurerpan u nepBoodpasnas. Teopema Hetorona-JIeiibuuma. [IlpumMmenenrne narerpana K

BBIYHMCIICHUIO (bHSPI‘ICCKI/IX BCINYHH U nnomaz[eﬁ

Copnep:xanue y4eOHOro Marepuasia
[Tpumepbl npuMeHeHUs! HHTerpaja B U3UKE U T€OMETPUHN

KontpoJsbHas padora Ne 5: «Havana mareMaTu4eckoro aHajamu3a»

CamocrosiTesbHast padora

BBIIIOJIHCHHUE TOMAITHUX 3aJaHUM 110 pasgey 5

IIpumepHasi TeMaTHKa BHEAyIUTOPHOI CaMOCTOSITeIbHON PadoThI
Hanwucanue pedepara:

10
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[TonsTre muddepeHnmana u ero MPUIOKCHHUS

Pasnen 6. Komonnaropuka,
CTATHUCTHKA M TeOpus
BEPOATHOCTEM

44

Tema 6.1 DnemeHTHI
KOMOMHATOPUKHI

Conep:xanue yueOHOro Marepuaja

OcHOBHBIE TIOHATHSA KOMOMHATOPUKH. 3aJaud Ha TMOJCYET 4HCIa pa3MElIeHUM,
MEePECTAHOBOK, COYETAHUI

IIpakTHYecKue 3aHATHSA:
Wctopust pa3BuTHs KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH M CTATUCTUKM U UX pOJIb B

pasIUUHBIX chepax YeToBEUECKOM Ku3HeaeATeIpHOCTH. [IpaBuiia KOMOMHATOPHUKH

Conep:kanue y4yeOHOro marepuaja
Pemenue 3a1ay Ha nepeOop BapuaHTOB

IIpakTHYecKue 3aHATHSA:
Pemenne koMOMHATOPHBIX 3aa4. Pazmenienusi, coueTaHusl U NepPeCTaHOBKU

Conep:kanue y4yeOHOro marepuasa

®dopmyna omHOMa HproToHa. CBOMCTBa OMHOMUHAIBHBIX KOA(PGUIIMEHTOB. TpeyrobHIK
[Tackans

IIpakTnyeckue 3aHATHS:
bunoma Herotona. Tpeyronbpauk [lackains. [Tpukiagneie 3agauu

Tema 6.2. Dj1eMEHTHI TEOPUH
BEPOSTHOCTEH

Conep:kaHue y4e0OHOIro MmaTepuaja

CO6BITI/IC, BCPOSATHOCTD CO6I)ITI/IH, CJIIOKECHHNEC W YMHOXCHUC BepOﬂTHOCTCﬁ. Housmue o
He3a6UCUMOCIU COOLIMULL

IIpakTH4eckue 3aHATHUA:
Kitaccuueckoe onpeneneHue BEposITHOCTH, CBOMCTBA BEPOSITHOCTEN, TEOPEMA O CYMME
BEpOSITHOCTEN. Brluncinenue BeposiTHOCTEM

Copnep:xanue y4eOHOro Marepuasia
JluckpeTHas ciaydaliHas BEJIMYHMHA, 3aKOH €€ pacIpeieleHusl.

HucnoBble XapaKTEepUCTUKH TUCKPETHOM Clly4alHOM BelnuMHbL. [IoHsATHE O 3aKOHE
OOJIBIIINX YUCET

Tema 6.3. D11eMeHTEBI

Conep:xxanue y4eOHOro Marepuasia
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MaTeMaTUYECKON CTaTUCTUKHU

[IpencraBnenne AaHHBIX (TAOIUIBI, THATPAMMBI, TpaUKH), TeHEpaIbHAs COBOKYITHOCTD,
BBIOOpKA, cpestHee apudmMeTHueckoe, Meauana. [lonarue o 3agagax MaTeMaTHYECKOM
CTaTUCTUKH. Pelienne 3a1a4 ¢ TpUMEHEHUEM BEPOSITHOCTHBIX METOJIOB

IIpakTHYecKkue 3aHATHS:
[Tpuxnagneie 3anayu. [IpencraBiaeHrne YUCIOBBIX JAHHBIX

KonTpoabHas padora Ne 6: «KKomOMHaTOpPHKA, CTATUCTHKA U TEOPHUS BepPOSATHOCTEN»

CamocrosiTesbHast pabora

BBITIOJTHEHUE JIOMAITHUX 3aIaHUH 10 pasnerny 6

IIpuMepHasi TeMaTHKA BHEAYIUTOPHON CaAMOCTOATEIbHOI padoThI
Hammcanne pedepara:

Cxembl bepHyM OBTOPHBIX UCTIBITAHUI

CpenHrie 3HaYCHUS U NX IPUMEHEHHUE B CTATHCTHKE

20

Paszpnen 7. I'eomerpus

94

Tema 7.1 KoopauHatel n
BEKTOPBI

Conep:kanue yuyeOHOro marepuaJja

[IpssmoyronpHas (gexapToBa) cucTeMa KOOpIWHAT B mpocTpaHcTBe. DopmMynna pacCcTOSIHUS
MEeXAy ABYMsI TOUKaMH. YpaBHEHHUsI cepbl, INIOCKOCTH U MPSIMOM

IIpakTnyeckue 3aHATHS:
JlekapToBa cucTeMa KOOpPAMHAT B MPOCTPAHCTBE. YPaBHEHHE OKPYXKHOCTH, CQepsl,

IIockocTu. Paccrosaue MCXKAY TOYKaAMH

Conep:kanue y4e0OHOro MmaTepuaja

Bekropel. Moaynb BekTOpa. PaBeHCTBO BeKTOpOB. CIIOKEHHE BEKTOPOB. YMHOXEHHE
BEKTOpa Ha yKcio. Pa3iiokeHre BEeKTOpa Mo HalpaBJICHUIM. YTOJI MEXAY ABYMs BEKTOpPaMHU

IIpakTH4ecKkue 3aHATHUA:
BekTopsl. JlelcTBHS ¢ BEKTOpAMHU.

Copnep:xanue y4eOHOro Marepuasia

[Ipoekuus Bexkropa Ha ock. KoopanHatel Bektopa. CKaasipHOE IPOU3BEACHUE BEKTOPOB.
Hcnonb3oBanue KOOPAMHAT U BEKTOPOB IIPU PEILICHUN MATEMaTUYECKUX U MPUKIIATHBIX
3a1a4

IIpakTHYecKue 3aHATHSA:
JlexapToBa cucTeMa KOOPAUHAT B IPOCTPAHCTBE.
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JleficTBUSI C BEKTOpaMH, 3aJaHHBIMU KoopAuHaTamMu. CKaJIpHOE TPOU3BEACHUE BEKTOPOB

IIpakTHYecKkue 3aHATHS:
BekropHoe ypaBHEHHE NIPSAMOM U INIOCKOCTH. VIcmonb30BaHEe BEKTOPOB IIPU
JI0OKA3aTeJIbCTBE TEOPEM CTEPEOMETPUH

Tema 7.2. [IpsiMble u
IJIOCKOCTH B IPOCTPAHCTBE

Conep:xanue yueOHOro Marepuaja

B3anMHOe pacnoniokeHue IByX IPSIMBIX B IPOCTpaHCcTBe. [lapamienbHOCTE IPSAMOM 1
IOCKOCTH. [TapamienbHOCTh IIOCKOCTEN

IIpakTHYecKue 3aHATHSA:
[Ipu3Haky B3aMMHOIO pACHOJOKEHHUS NPSAMBIX. YTOJI MEXAy MpsMbIMUA. B3anMmuoe

pacIIOJIOKEHNE MPSAMBIX U IIJIOCKOCTEN

Conep:kanue y4yeOHOro marepuaja
[TepieHAMKYASAPHOCTH MPAMON U MIIOCKOCTH. [lepneHauKymsap U HaKJIOHHAA. YTOJ MEXIY
NPSAMOM ¥ TIJIOCKOCTBIO

IIpakTnyeckune 3aHATHS:
[TepieHaAMKysIp U HAKJIIOHHAS K TJIOCKOCTH. YTOJ MEXAY MPSIMOM U MIIOCKOCTHIO. TeopeMbl

O B3aMMHOM pPACIIOJIOKCHUHU HpHMOﬁ U IIJIOCKOCTH. TeopeMa O TpEX MECPHCHAUKYJIApAX

Conep:kaHue y4e0OHOro MmaTepuaJja
JIByrpaHHbIii yroj. YTros MexXay II0CKoCTsIMU. [leprneHaAnKyIsspHOCTD IBYX INTIOCKOCTEH

IIpakTnyeckue 3aHATHS:
[Ipu3Haky 1 CBOMCTBa MapajIeNIbHBIX U NEePHEeHAUKYIISIPHBIX MJIOCKOCTEMN

Copnep:xanue y4eOHOro Marepuasia

I'eomerpuueckue nmpeodpazoBaHus MPOCTPAHCTBA: TapalIeIbHbINA TEPEHOC, CUMMETPHS
OTHOCHUTEIILHO IJIOCKOCTH

IIpakTH4ecKkue 3aHATHUA:
PaccrositHue OT TOUKH 10 TIIIOCKOCTH, OT IPSAMOU 10 TIJIOCKOCTH, PACCTOSHUE MEXKITY

IUTOCKOCTSIMH, MEXJTy CKPEIIMBAIOIIUMUCS MPSMBIMH, MEX/Ty TPOU3BOJIBLHBIMU (PUTypaMH B
IIPOCTPAHCTBE
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Conep:xanue yueOHOro Marepuasa
[Tapamnensnoe mnpoektupoBanue. [lmomans oproroHanbHON mnpoekunu. W3o0paxeHue
IPOCTPAHCTBEHHBIX (PUTYD

I[IpakTHYecKkue 3aHATHSA:
[TapannenpbHO€ MPOEKTUPOBAHME W €ro CBOWCTBA. TeopeMa O IUIOMIAJA OPTOrOHAIBHOMN

MIPOEKIIMM MHOTOYTOJIbHUKA. B3auMHOE pacrosnoxkeHne NpocTpaHCTBEHHBIX (pUryp

Tema 7.3. MHOrorpaHHuku

Conep:xanue yueOHOro Marepuaja

Bepmunsl, pebpa, rpanu MHororpaHHuka. PasBepTka. MHororpanusie yribl. Beimykibie
MHOTOrpaHHuKH. Teopema Dinepa

Conep:kanue yuyeOHOro marepuaJja
[Ipusma. Ilpsamas u HaknoHHas npusma. [IpaBunbHas npusma. [apamnenenunen. Kyo.

Conep:kanue y4yeOHOro marepuaja
[Mupamuna. [paBunpHas mupamuaa. YcedeHHas nupamuaa. Terpadap. CuMmMmerpun B Kyoe,
B MapaJijienenumneze, B npusMe u nupamuzae. Ceuenus Ky0a, Ipu3Mbl U MUPAMHUIbI

IIpakTnyeckune 3aHATHS:
Paznuunbie BUIbI MHOTOrpaHHUKOB. VX M300paskeHusl.

IIpakTnyeckune 3aHATHS:
Ceuenus 1 pa3BepTKU MHOTOTpaHHUKOB. Byl cuMMeTpuii B mpoctpancTse. CUMMETpHS
TEJ BpalleHUsl © MHOTOT'PaHHUKOB

Conep:kanue y4e0OHOro MmaTepuaja

[IpencraBienure o MpaBUIILHBIX MHOTOTPaHHHMKAX (TETpasAp, KyO, OKTasiap, MoJeKa’ap U
ukocadp). [lnomanm noBepXHOCTH MHOTOTPAHHHUKOB

IIpakTH4eckue 3aHATHUA:
[Io11a1p MOBEPXHOCTH

Tema 7.4. Tena u HOBEpXHOCTH
BpAILICHUSA

Copnep:xanue y4eOHOro Marepuasia

]_II/IJ'II/IHI[p " KOHYC. YcedeHHbIN KOHYC. OCHOBaHI/IC, BBICOTA, OoxoBas IOBEPXHOCTD,
06pa3y10ma51, Pa3BCPTKaA. OceBbIe CEUCHUS U CCUCHM, MAPAJIICIIbHBIC OCHOBAHUTO

IIpakTHYecKue 3aHATHSA:
Ceuenust ¥ pa3BEpTKA MHOTOTPaHHHUKOB.
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Conep:xanue yueOHOro Marepuasa
Hlap u cdepa, ux ceuenus. KacarenpHas miockocTs K chepe

IIpakTHYecKue 3aHATHS:
Ceuenust 1 pa3BepTKU MHOTOTPaHHUKOB.

Tema 7.5. 3mepennus B
reOMeTpUN

Conep:xanue yueOHOro Marepuaja

O6bem u ero u3Mmepenue. HurerpampHas ¢opmyna oObema. Dopmynsl oObema Kyoa,
MPSIMOYTOJIBHOTO Hapajuleenunesia, npu3Mbl, HuInHApa. GopMynbl 00beMa MUPaMUIbl U
KoHyca. DOpMYIIBI IO MOBEPXHOCTEH ITMJIMHPA U KOHYCa

Conep:xanue yueOHOro Marepuaja
®opmynel o0bema mapa u Tiomanu cdepsl. [logobue Tem. OTHOIIEHHS TUIOMIAACH
MMOBEPXHOCTEH 1 0OBEMOB MOIOOHBIX TEI

IIpakTHYecKue 3aHATHSA:
Brruncienue miomazaei u 006EMOB

KonTpoasHnas padora Ne 7: «I'eomeTpus»

CamocrosiTesqibHast padoTa

BBITNIOJIHEHUE JOMAITHUX 33a/IaHUI TIO pa3aeny 7

IIpumepHasi TeMaTHKAa BHEAYIMTOPHOI CAMOCTOSITEIbHOM PadoThI
Hanucanue pedepara:

BexTopHoe 3aaHe npsMbIX U IIOCKOCTEN B TPOCTPAHCTBE
[IpaBuibHbBIE U OTYPABHIIbHBIE MHOTOI'PaHHUKU

Konunyeckue ceyeHusi 1 UX IPUMEHEHUE B TEXHUKE

32

KoncyabTanumn

12

Hrtoro

360

J11s XapaKTepUCTHKU YPOBHS OCBOCHHS y4eOHOT0 MaTepHralia UCIONIB3YIOTCS ClIeayonne 0003HAYCHUS

1. — 03HaKOMUTENBHBIH (y3HABaHUE paHEe N3YUYEHHBIX 00BEKTOB, CBOMCTB);

2. — penpoAyKTUBHBIN (BBIIOIHEHHUE JACATEIHLHOCTH M0 00pa3Ily, MHCTPYKIUHU HIH TTOJI PYKOBOJCTBOM)

3. — MPOIyKTUBHBIN (TUTAHUPOBAHKUE U CAMOCTOSITETLHOE BHITIOHEHUE JICATEIBHOCTH, PEIICHHE TPOOIEMHBIX 3a/1a4)
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2.4. Conep:xkanue pa3iesoB IMCHUILTAHBI

2.4.1. 3auATUA JEeKIIUOHHOI0 TUIIA

No
pas
Jel
a

HanMmenoBanune
paszena

CopeprxkaHue paszaena

®opma
TEeKYLIETO
KOHTPOJIS

1

2

3

4

Bsenenue

MaremaTuka B HayKe, TEXHHKE, SKOHOMMKE,
UHOOPMAIMOHHBIX ~ TEXHOJIOTUAX U MPAKTUYECKOU
ACATCIIBHOCTH. I_IGJII/I " 3aJa494d U3Yy4YCHHA MATCMAaTUKU IPH
ocoenuu npodeccurt CI10 u cnemmansHocteii CIIO.

4

Anrebpa

Llenble n panuoHanbHble yKcia. [[edCTBUTENbHBIE YHUCIA.
[Tpubmmxennsie Beraucienus. KommiekcHbie yncha.

Kopuu n crenenn. KopHr HarypaJlbHOW CTENIEHH W3 YHCIIA
n ux cBoicTBa. CTENneHu ¢ pallMOHAIIbHBIMU MOKa3aTeNsIMU,
ux cBoiictBa. CTeneHu ¢ JeHCTBUTEIbHBIMH MOKa3aTEIsIMU.
CBoiicTBa CTENEHHU C ACUCTBUTEIHHBIM MTOKA3aTEIIEM.
Jlorapudm. Jlorapudpm guCIa. OcHOBHOE
aorapudmuueckoe TOXJIECTBO. Hecsatnunbie "
HaTypanbHble  Jsorapupmel. [lpaBuna  geifctBuil ¢
norapudpmamu.  Ilepexon K  HOBOMY  OCHOBAHHIO.
[IpeobpazoBanue anreOpandecKux BBIpOKCHUH.
[Ipeo6pazoBanue palMoHaIbHBIX, HppaMOHATBHBIX
CTENEHHBIX,  TOKa3aTeJbHBIX W JIOTAPU(PMUIECKUX
BBIPAKEHUH.

YpaBHeHud u
HEpaBEeHCTBa

VYpaBHEHHsI W CHUCTEMBl ypaBHEHWH. PanmoHangbHBIC,
WppalroHalIbHBIE, MTOKAa3aTeIbHbIE U TPUTOHOMETPUIECKUE
YpaBHEHHsI W CHUCTEMBL. PaBHOCHMJIIBHOCTH YpaBHEHUH,
HepaBeHCTB, cucTeM. OCHOBHBIC IPHEMBl WX PEHICHUS
(paznoxeHne  Ha  MHOXHTEIHW,  BBEICHHE  HOBBIX
HEM3BECTHBIX,  TOJCTAHOBKA, TIpadU4ecKuid  METON).
HepaBeHncTaa. PanronanbHsle, UppalroHabHbIC,
NIOKa3aTelbHbIE W TPUTOHOMETPHUYECKHE HEPaBEHCTBA.
OcHOBHBIC TIpHEMBI UX pelieHus. Vcrmons30BaHue CBOICTB
u rpadukoB (QYHKIUMH TpU PEIICHUH YPAaBHCHHH U
HepaBeHCTB. Merton uHTepBanoB. M3o00paxkeHue Ha
KOOPJIUHATHOM TUIOCKOCTH MHOXECTBA  PCIICHUN
YpaBHEHHH W HEPABCHCTB C JBYMs IMEPEMECHHBIMH U HUX
cucreM. [IpuMeHeHHEe MaTeMaTHYECKHMX METOJOB IS
pEILICHHS COCPIKATENLHBIX 3a/1a4 M3 Pa3IMYHBIX 00JacTei
HAayKd M TPaKTHKH. VHTeprperanmus pe3yibrara, y4er
peabHBIX OrPAaHUYCHUH.
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pa3
aen

HanMmenoBanune
paszena

Copeprxkanue paszaena

dopma
TEKyILEro
KOHTPOJIS

2

3

4

OCHOBBI
TPUTOHOMETPHH

Pannannas mepa yrna. BpamarensHoe asuxenue. Cunyc,
KOCHUHYC, TaHM€HC M KOTaHreHc uucia. Dopmyisl
npuseneHus. P@opmynsl ciaoxeHuss. DopMmysbl yJIBOCHUS
Dopmyiibl IIOJIOBUHHOT'O yria. IIpeobOpasoBanus
IPOCTEHILINX TPUTOHOMETPUUECKUX BBIpAKEHUH
[Ipeobpa3oBanre CyMMbl TPUTOHOMETPUUECKUX (PYHKLIMK B
IPOU3BE/ICHUE U IIPOU3BEJIEHUS B cymMMy. BblpakeHue
TPUTOHOMETPUYECKUX byHKIUH yepes TaHT'€HC
MIOJIOBUHHOTO apryMeHTa. Tpuronomerpuyeckue
ypaBHEHUS U HEpPaBEHCTBA [Ipocreiimne
TPUTOHOMETPUYECKUE YpaBHEHUS. IIpocrenimue
TPUTOHOMETPUYECKHE HEPaBEHCTBA. OO6paTHbIe
TpUrOHOMEeTpHUUecKkue (YyHKIUU. APKCUHYC, apKKOCHHYC,
apKTaHI'eHC.

Y.A

DyYHKIMH, UX
CBOICTBA U
rpaduxu

Oynaknun. O6IaCTh ONpEeIeHUST 1 MHOKECTBO 3HAYCHUH,
rpaduk  QyHKIMH, TMOCTpoeHHe TpadukoB (QYHKIUH,
3aJIaHHBIX PA3IMYHBIMHA criocobamu. CBOWCTBa (DyHKIIHH.
MOHOTOHHOCTh, Y€THOCThb, HEYETHOCTh, OTPAHHYCHHOCTH,
MEPUOINIHOCTh. [IpOMexyTku BO3pacTaHHWs W yOBIBAHUS,
HauOOJIbIIICe U HAUMEHBIIICEe 3HAYCHHSI, TOUYKH IKCTPEMYMaA.
I'paduueckas UHTEpHOpETaIus. [Tpumepsr
(yHKIIMOHATIBHBIX 3aBUCUMOCTEH B peajbHBIX Mpoleccax u
ABIIEHUSAX. ApupMETHUYEeCKHe Onepanud Haja (PyHKIHUIMH.
Cnoxnast  ¢ynkiusa  (kommosunusi).  I[lomstue o
HenpepbsiBHOCTH GyHKIMUA. OOpatHbie dyHkuu. O61acTh
ompeneneHusT W 00JacTh 3HAYCHUH OOpaTHOW (PYHKITUU.
I'padux obparnoit dynkumu. OnpeneneHus (yHKIUH, UX
cBorictBa u rpaduku. IIpeoOpazoBanuss rpaduKoB.
[TapannenbHblil IEPEeHOC, CUMMETpPUS OTHOCHUTEIBHO OCel
KOOpAMHAT W  CHMMETpHUs  OTHOCHTEJIBHO  Haudaja
KOOpAMHAT, CUMMETpPHUS OTHOCUTEIBHO MpsIMONH Y = X,
pacTsDKEHHE U CoKaThe BJOJIb 0Cel KOOpIMHAT.
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pa3
aen

HanMmenoBanune
paszena

Copeprxkanue paszaena

dopma
TEKyILEro
KOHTPOJIS

2

3

4

Haugana
MaATEMATHUYCCKOI'O
a”Hajn3a

[MocnenoBarenpHoctu. CrnocoObl 3agaHUs HM  CBOMCTBA
YUCIIOBBIX MociienoBarenbHocTed. [lonstue o mnpexpeine
IIOCJIEIOBATEIbHOCTH. CymectBoBaHue npenena
MOHOTOHHOH OrpaHU4YECHHOU [IOCIEA0BATEIbHOCTH.
CymMMupoBaHHE  TOCJEI0BATEILHOCTE. beckoneuHo
yObIBarol[asi reoMeTpuyeckas IMporpeccus MU €e CyMmma.
[IpousBonnas. Ilonstue o mnpousBogHON (yHKUIUHU, €€
FeOMETPUYECKUH U  (U3NYECKUH CMBICI. YpaBHEHUE
KacaTenbHOU K rpaduky QyHKuuu. [Ipon3BoaHbIE CyMMBI,
pa3HOCTH,  IpOW3BEAEHHUs, 4acTHble.  [IpomsBojHbIE
OCHOBHBIX  3JeMeHTapHbIX  (yHKuuH. IIpumenenue
MPOU3BOJTHON K HWCCIEAOBAHUIO (DYHKIIUH U TOCTPOCHHIO
rpajuxoB.  IIpomsBogHble  oOpaTHOM  QyHKIMHM U
koMmmno3uumu  ¢yHkuuu.  [Ipumepbl  McCHoJab30BaHUs
MIPOU3BOJIHOM /JIi HaXOXICHMSI HAWIy4dllero peumeHus B
NMpUKIAJHBIX  3ajadax. Bropas  mpousBojgHas, ee
reoMeTpuueckuii u ¢usnyeckuit cmbica. Haxoxnaenue
CKOpPOCTH Ul Ipoliecca, 3aJaHHOro QopMmysiol u
rpajuxkom. IlepBooOpasznas u wuHTerpan. [Ipumenenue
ONpeAENIEHHOT0 MHTErpaja s HaXOXKJEHUs IUIOIIaau
KpuBOIMHEWHON  Tpamenuu. Dopmyna  HeroToHa—
Jleitoauna. [IpuMepsl mpuMeHEeHUs HHTETpayia B (pU3uKe U
TEOMETPHH.

4

KomOunaropuka,
CTaTHCTUKA U
Teopus
BEPOSITHOCTEH

OcHoBHbIE TOHATHSI KOMOWHATOPUKU. 3a/layd Ha MOJCYET
YuciIa pa3MEIICHHUH, MEePECTaHOBOK, cOYeTaHWH. PemieHne
3a1a4 Ha nepebop BapuanTtoB. ®opmyma 6mHOMa HeloTOHA.
CBoiicTBa OMHOMUHAIBHBIX KOA(D(GUIIMEHTOB. TpeyrolbHUK
[Tackans. CoObiTHE, BEPOATHOCTH COOBITHS, CIIOKEHUE U
yMHOKeHue BeposTHocTei. [loHsiTHEe O He3aBUCUMOCTHU
coOpiTud. JlWCKpeTHas ciyd4aiiHas BeJIMYMHA, 3aKOH €€
pacnpeneneHusi. UucioBble XapaKTEPUCTHUKU JUCKPETHOU
ciy4yaiiHol BenuuuHbI. [IoHATHE O 3aKOHE OONBIIMX YHCEI.
[IpencraBnenue naHHBIX (TAOJUIBI, TUATPAMMBI, TPapUKH),
reHepanbHas COBOKYITHOCT, BBIOODKA, cpenHee
apudpmernueckoe, Menuana. [lonstme o  3amavax
MaTeMaTHYeCKON CTaTHCTUKH. PelleHne MpakTHUYeCKUX
3a/1a4 ¢ MPUMEHEHHEM BEPOSITHOCTHBIX METO/IOB.
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a3 HaunmenoBanue CDopMa
P CopepsxaHue pasjena TEKYLIETO
JC pasacia KOHTDOIIS
a Tp

1 2 3 4

7 | F'eomeTpus B3anMHOe pacriosnioxxeHue IByX IpPSIMBIX B IIPOCTPaHCTBE. N

[TapamnensHOCTh TIpsAMONM W TIOCKOCTU. [lapainenbHOCTH
mI0cKocTel. [leprneHauKyIsIpHOCTh MPSAMON U IJIOCKOCTH.
[lepnenaukynsip ¥ HaKJIOHHas. YTOJI MEXAYy HOpsIMOU M

IUIOCKOCTBIO.  JIByrpaHHbli  yroia.  Yroia  Mexnay
IINIOCKOCTAMMU. HepHGHZII/IKYJIﬂpHOCTI) ABYX IJIOCKOCTEH.
I'eomerpuueckue mpeoOpa3oBaHus IIPOCTPAHCTBA:

napajuleNibHbIil  MEepeHOC, CHUMMETPHUSl  OTHOCHUTEIBHO
mwiockoct. IlapamiensHoe mnpoektupoBanue. I[lnomanp
OpPTOTOHAJILHOM MPOEKIINH. N3o006paxxenue
MPOCTPAHCTBEHHBIX (GUryp. MHOrorpaHHukyd BepmuHbl,
pebpa, rpaHu MHOTOrpaHHHKa. PasBepTka. MHOrorpaHusie
yriael. Beinmykiasle MHOrorpaHHukd. Teopema Oilnepa.
IIpusma. Ilpsmas wm HaknoHHas npusma. [IpaBunbpHas
npusma. [lapamnenenunen. Ky6. Ilupamuna. IpaBunbpHas
nupaMua. YcedeHHas nupamuja. Terpadap. Cummerpuu B
KyOe, B mapajuienenumnese, B npusMe u nupamujae. Ceuenus
KyOa, mpu3Mbl U TupaMubl. [IpencraBienre o mpaBUIbHBIX
MHOTOTpaHHHUKax (TeTpa’ape, KyOe, oKTajriape, AoAeKajipe
u ukocasape). Tena u nmoBepxHoctu Bpamienus Llwmnap u
KOHyC. YceueHHbIH koHyc. OCHOBaHHE, BBICOTa, OOKOBas
MMOBEPXHOCTh, 00pa3yromas, pa3BepTrka. OceBble ceUeHUs U
cedeHus, mapamienbHble ocHoBanuio. Ilap u cdepa, ux
ceuenus. KacarenpHast miiockocts Kk cdepe. M3mepenus B
reometpurn O6beM u ero wusmepenue. HMuTerpanpHas
dhopmyna oOnema. dopmybl o0bemMa KyO0a,
MPSIMOYTOJIBHOTO MapajUIeNIeNUIe a, MPU3MbL, HUIUHAPA.
@opmynbl  o0bemMa mnupamMuabl U KoHyca. Dopmysibl
IUIOIIAM IOBEPXHOCTEW LMIMHIpa U KoHyca. DopMyiibl
obbema mapa u 1omamd cheprl. I[lomobue e
OTHOIICHUST  IUIOIIAJICH TIOBEPXHOCTEH H  00BEMOB
nonoOubix ten. Koopaunarel u Bektopsl [IpsimoyrosibHas
(mekapToBa) cucTeMa KOOpAMHAT B  IPOCTPAHCTBE.
dopmyna pacCTOSHHUS MEXAY IBYMs TOUKAMH. YpaBHEHUS
cdepsbl, TIOCKOCTH U TpsiMoil. BekTopsl. Moayins BekTopa.
PaBenctBo BekTOpoB. CnokeHHE BEKTOPOB. YMHOXEHUE
BEKTOpa Ha yucio. Pa3noxeHnne BeKTOpa 1o HalpaBJICHUSIM.
VYron mexy ABymsi BeKTopamu. IIpoekuus BeKkTopa Ha OCh.
Koopaunatet  BekTopa.  CkansipHOE€  NPOU3BEICHUE
BEKTOpOB. lcmonb30BaHME KOOPAMHAT W BEKTOPOB IPHU
pEIIEHUN MaTEMAaTUYECKUX U NPHUKIAJIHbBIX 3a]a4.

IIpumeuanue: Y — ycTHBIN onpoc, JI — MaTeMaTH4YeCKUNA JUKTAHT

2.4.2. 3aHATHSA CEMHHAPCKOI0 THIIA
He npenycmotpenst

27




2.4.3. llpakTHYecKHe 3aHATHA

Ne

HanmenoBanune
paszena

HawnmMeHnoBanue npaktudeckux (J1abopaTopHBIX) paboT

dopma
TEKYILEro
KOHTPOJIS

2

3

4

Bsenenue

Y

Anrebpa

Apudmerndeckue neHCTBHS HaA YHCIAMH, HAXOXKJICHHE
OpUOIMIKEHHBIX 3HAYEHUM BEJIWYMH W [OTPELIHOCTEH
BBIYUCIICHUHN (a0COTIOTHOM M OTHOCHTEIIbHOM), CpPaBHEHHE
YHCIIOBBIX BbIpaK€HUH. Bpluncienue u cpaBHEHUE KOPHE.
Boinonnenue  pacuetoB ¢ paaukanamu.  Pemienue
UppAlMOHANIBHBIX ypaBHeHMH. HaxoxneHue 3HaueHUH
CTENEHEeW C palUOHaJIbHBIMU TOKa3aTenssMu. CpaBHEHHE
creneneid. [IpeoOpa3oBaHMsl BBIPAKEHUH, COJEPKALINX
cTeneHu. PelieHue moxa3aTenbHbIX ypaBHEHHH. Perienue
MPUKIAIHBIX 331a4. Haxoxenue 3HaueHuu Jiorapudma mo
MPOU3BOJILHOMY  OCHOBaHuiO. Ilepexom oT  omHOro
OCHOBaHUS K JpyroMy. Beluncienue u  cpaBHEHHE
norapudmoB. JlorapudmupoBanue ¢ TMOTCHIMPOBAHHE
BbIpakeHUH. [IpuOmMKeHHbIe BBIYHUCICHUS W pEIICHUS
NPUKIAIHBIX  3ajad. Pemenne  norapudmMuueckux
YpaBHEHUH.

V.IIP,KP

YpaBHeHud u
HEpaBEeHCTBa

Kopuau YpaBHCHHM. PaBHOCHUIBHOCTD YpaBHEHUH.
IIpeobpazoBanve ypapHeHHH. OCHOBHBIE TIPUEMBI PEIICHUS
ypaBHeHuH. Pemenne cucremM ypaBHeHHMH. Vcronmb3oBaHue
CBOHCTB W TpaduKoB (YHKIUK IS pEUICHUS YpPaBHCHUH U
HEPaBEHCTB.

V,ITP,KP

OCHOBEI
TPUTOHOMETPHUH

Pamnanspiii MeTon wW3MepeHHs] YIJIOB BpAIEHWS W CBS3b C
rpamycHO Mepod. OCHOBHBIC TPUTOHOMETPHYECKHE TOXICCTBA,
(bopMyJBl  CIOXCHUS, YABOCHUS, MpeoOpa3oBaHWE CYMMBI
TPUTOHOMETPUIECKUX byHKIHIT B MIPOU3BEICHUE,
npeobpa3zoBaHre MPON3BEICHUS TPUTOHOMETPUUSCKAX (DYHKIMH B
cymmy. Ilpocreiline TpUrOHOMETPUYECKUE YpaBHEHUS U
HepaBeHcTBa.  OOpaTHBIE  TPUTOHOMETPHUYECKHE  (DYHKITHH:
apKCHHYC, apKKOCHHYC, apKTaHTEHC.

VY, I1P,KP

DyYHKIMHU, UX
CBOMCTBA U
rpadguku

[MpuMepbl 3aBUCHMOCTEHl MEXAy NEPEMEHHBIMH B peajbHBIX
Tporieccax M3 CMEXKHBIX aucinuIuimH. OmnpenerneHne (QyHKITHH.
IToctpoenne wu ureHme TrpadukoB GyHKIUH. VccremoBanue
¢byakmun.  CBOWMCTBAa JIMHEHHOM, KBagpaTHYHOW, KYCOYHO-
JUHEHHOW W napoOHo-ITMHEeHHON QyHKIWMK. HempepbBHBIE U
nepuoandeckne (¢yuakmun. CBolicTBa W TpaduKM  CHHYCA,
KOCHHYyCa, TaHreHca M KoraHreHca. OOpaTHble (YHKIUH H HX
rpaduKH. OOparHbie TPUTOHOMETPHUCCKHE (hyHKIHH.
IIpeoOpazoBanus rpaduka GyHKIUH. ["apMOHHYECKHe KOJIeOaHMS.
Ipuknamaele  3amaun. [lokazatenbHBlE, JIOTapUPMHUYECKHE,
TPUTOHOMETPHYCCKHE YPABHCHUS M HEPABCHCTRA.

VY, I1P,KP

Hauamna
MaTEMATHYECKOTO
aHamsa

UYucroBasi  TOCIENOBATeNBbHOCTh,  CIOCOOBI  €e  3aJaHus,
BBIYHCIICHHS YJICHOB HIOCIIEIOBATEIEHOCTH. [penen
MIOCJIEIOBATEILHOCTH. beckoHeuHo yObIBaromiasi reoMeTpudecKas
nporpeccusi. [IponsBomHas: MeXaHHYECKUH M T€OMETPUYECKHH
CMBICIT NPOM3BOJHON. YpaBHEHHE KacaTeJbHOHW B OOIIeM BHUIE.
[lpamma w  dopmynsr  auddepermmpoBanus,  TabIUIa
MIPOM3BO/IHBIX dJIeMEeHTapHbIX GyHKuuH. MccnenoBanne QyHKIuu
C IOMOWIBIO  Mpou3BonHOM. Haxoxxaenune  HamOombLiero,
HAMMEHBIIECr0 3HAUYEHHS W SKCTPEMAJbHBIX 3HAYECHUH (YHKIHH.

V,ITP,KP
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Wnterpan u mnepBooOpasHas. Teopema Hprorona—IJleiiOnumna.
[IpumeHeHne MHTErpaia K BBHIUYMCICHUIO (PU3NYECKUX BEIHYUH H

IJIOIAACH.

KomoOunaropuka, |Mcropuss passutus KOMOMHATOpUKHM, Teopuu BepositHocTed u| YV, ITP,KP

CTATHUCTHUKA U CTaTUCTUKM M HMX pPOJb B Pa3IUUHBIX cdepax 4YeIOBEUeCKOi

Teopus xu3HenesTenbHoctu. [IpaBuna  komOuHaTopuku. Pemenue

BEPOSTHOCTEI KOMOMHATOPHBIX 3a/1a4. Pasmerenus, codeTaHusl u

6 nepecraHoBkd. bunoMm Heroorona u TpeyronsHuk Ilackais.

[Ipuknagusie 3agaun. Kiaccuueckoe omnpeneneHne BEpOSTHOCTH,
CBOICTBAa BEPOATHOCTEH, TEOpeMa O CyYMME BEPOSTHOCTEM.
Brruncnenue BEPOATHOCTEM. [Tpuknanusie 3a1a4H.
IIpencraBiieHHe YUCIOBBIX NaHHBIX. ITpUKIagHbIe 3a0a4u.

I'eomerpus [lpu3Haku B3aWMHOTO pacnojokeHUs mnpsmbix. Yron wmexay| Y, IIP,KP

npsMbIMH. B3anMHOE pacnosjgokeHue NpsSMbBIX M IUIOCKOCTEH.
IlepienaAVKYASIp U HAKJIOHHAA K MIJIOCKOCTU. YTOJI MEXIY NPAMON
U TIJIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PaCIOJIOXKEHUU MPSMON U
IIOCKOCTH. Teopema O Tpex meprneHaukyispax. llpuznaku wu
CBOVCTBAa MapaUIEIbHBIX M TEPHEHIUKYISIPHBIX TJIOCKOCTEH.
PaccTositnue OT TOYKM 10 TIJIIOCKOCTH, OT MPSIMOM JI0 IIOCKOCTH,
paccTosiHUE MEXIy IUIOCKOCTAMH, MEXIY CKPEIINBAIOIIUMHUCS
MPSIMBIMH, MEXJY TNPOU3BOIBHBIME (HUTypaMH B IPOCTPAHCTBE.
[TapaysienbHOE NPOEKTUPOBAHWE M €ro CBOMcCTBA. Teopema o
7 niowaou opmo2oOHAIbLHOU NPOeKyUuY MHO20y20bHUKa. B3anmMHoe
pacIiofioKeHHe TPOCTPAHCTBEHHBIX (uryp. Paznmuddble BUBI
MHOTOTpaHHHMKOB. Mx wm300paxenus. CedeHus, pa3BepTKU
MHOTOTpaHHHUKOB. [Imomanp moBepxHocTH. Buapl cummerpus B
npoctpancTBe. CHMMETpUS TNl BpalleHUsS U MHOTOIPAaHHUKOB.
Brraucinenne momaned u ob6weMoB. Bekropsl. JleiicTBus ¢
BekTOpaMu. JlekapToBa cHcTeMa KOOPAMHAT B IPOCTPAHCTBE.
YpaBHEHHE OKPYKHOCTH, c(hephl, MIIOCKOCTH. PaccTossHue MexX Iy
Toukamu. JleficTBHsSI ¢ BEKTOpaMH, 3aJaHHbIMH KOOpAUHATaMH.
CkansipHOE TIPOM3BENEHHE BEKTOPOB. BeKTOpHOE ypaBHEHHE
npsMOM W IUJIOCKOCTH.  MCIOdh30BaHME  BEKTOPOB  IpHU
JI0OKA3aTEeJIbCTBE TEOPEM CTEPEOMETPHH.

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

2.4.4, Conep:kaHune caMOCTOSITEILHOI padoThI

CamocrositenbHas pabota cryaeHtoB (CPC) — 9310 akTuBHBIE (OPMBI
WHIUBUIYaTbHON M KOJUIGKTUBHOM NEATEIhHOCTH, HANPABICHHBIC HAa 3aKpEIUICHHE,
pacHIMpeHre M CHUCTEMAaTH3aIlMi0 MPOWJEHHOTO MaTepuaja Mo TemMaM Y4YeOHOM
JTUCITUTUTHHBI.

CamocrosiTenbHass pa0oTa SIBISIETCS OJIHUM W3 BUAOB YYEOHBIX 3aHATHUN
CTYJICHTOB, IIEJISIMU KOTOPOU SIBJISIOTCSI:

— CHCTEMAaTH3alys W 3aKpEeIUICHHE MOJYUYEHHBIX TEOPETHYCCKUX 3HAHMA U
MPAKTUIECKUX YMEHHUI CTY/ICHTOB;

— yriayOieHue B paclIupeHne TeOPETUIECKUX 3HAHUIA;

— (QopmupoBaHre yMEHUN WCTIOIB30BATh PA3TUYHbIE WH(POPMAIIMOHHBIC
UCTOYHUKH  (HOPMATUBHYIO, TMPaBOBYIO, CIPABOYHYIO  JOKYMEHTAIMIO U
CIEHUATIBHY IO JINTEPATYPY);
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— pa3BUTHE [IO3HABATEJbHBIX CIOCOOHOCTEl W AaKTUBHOCTU CTYJEHTOB,
TBOPYECKOH VHUIMATHUBBI, CaMOCTOSITEIIbHOCTH, OTBETCTBEHHOCTH u
OPraHU30BaHHOCTH;

— (opmupoBaHHE CaMOCTOSATENBHOCTH  MBIIUIEHUS, CIOCOOHOCTEH K
CaMOPa3BUTHIO, CAMOCOBEPILICHCTBOBAHUIO U CaMOpealn3aluu;

— Pa3BUTHUE UCCIIECI0BATEIBCKUX YMEHUM.

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

Kpurepusmu onienku pesynbratoB BHeayauropHoit CPC sBastores:

— YPOBEHb OCBOEHUS yUeOHOI0 MaTepuaia;

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

— 000CHOBAHHOCTb U YETKOCTh M3JI0’KEHUSI OTBETA;

— oopmiIeHHE MaTepHaia B COOTBETCTBUU € TPEOOBAHUSMH.

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

Buanl CPC:

— MO0 OBJAJEHHI0 3HAHMSIMH: aHAJM3 TEKCTa y4YeOHHKA, IOMOTHUTEIHLHOMN
JUTEpaTyphl, COCTABJICHUE TIJIaHA,

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

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

IIpumepHas TemaTuka pedeparosn:

HenpepwiBHbie 1podwu.

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

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

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

. KoHnueckue ceyeHurst 1 uX IPUMEHEHNUE B TEXHHUKE.

10 [Tonsitne nuddepeHnmana u ero MPUIOKESHHUS.

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

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

Ha camocTostenbayto paboty oOyuaroniuxcs oTBoautcss 106 uvacoB ydeOHOro

BpPEMEHU.

HaunmenoBauue

Ne paszaeina, TeMbl, BUIA

CPC

[Tepeuens y4eOHO-METOIUYECKOTO OOCCIICUCHUS TUCIUIUIMHEI TI0
BBITIOJIHCHUIO CAMOCTOSTEIILHON PabOThI

1 2

3

BBenenue.

1.boromonos, H. B. MaremaTtuka : y4eOHHMK JyIsi CpEIHETrO
npodeccuonHanibHoro obpaszoanuss / H. B. boromomnos, II. MU.
Camoiinenko. — 5-¢ wu3nm., mnepepad. u gpon. — Mocksa
M3parensctBo IOpaiit, 2020. — 401 ¢. — :(Ilpodeccuonansuoe
obpazoBanme). — ISBN 978-5-534-07878-7. — Pexum nmocryma :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk lBaHoBuu. MaremaTuka: anredpa u
Hayajla MaTeMaTHYeCcKOro aHanusa, reomerpus [Tekcer] : yueOHUK [uis
WCTIOJIh30BAHUS B YUEOHOM TIpoIiecce 00pa3oBaTeIbHBIX YUPEKICHHH
CIIO na 0a3e OCHOBHOrO OOIIEro OOpa3oBaHUS C TIOJYYCHHEM
cpennero obmero oopazoBanusi / M. 1. bammakos. - 4-e u3., crep. -
Mocksa : Axagemus, 2017. - 253 c. : un. - (Ilpodeccuonansuoe
obpaszoBanue. O0meoOpa3oBaTenbHbie AUCIUTUTHHEEI). - ISBN 978-5-
44

Aureopa

1.boromonos, H. B. Maremaruka : y4eOHUK IJI1 CpPEIHETO
npodeccuonanibHOoro obpaszoanuss / H. B. boromomos, II. M.
Camoiinenko. — 5-e¢ wu3m., mepepad. um mon. — MockBa
M3parensctBo IOpaiit, 2020. — 401 ¢. — :(Ilpodeccrnonansuoe
obpazoBanne). — ISBN 978-5-534-07878-7. — Pexum pocrtyna :
https://urait.ru/book/matematika-449006

2. bammaxoB, Mapk IBanoBuu. Maremaruka: airedpa u
Hayvaja MaTeMaTHUYecKoro aHanusa, reomerpus [Tekcr] : yueOHUK is
UCIIOJIb30BaHUs B Y4eOHOM Ipoliecce 00pa3oBaTeIbHBIX YUPEKACHUN
CIIO na 0a3e OCHOBHOrO OOIIEro OOpa30BaHUS C TIOJYYCHHEM
cpennero obmero oopazoBanus / M. 1. bammakos. - 4-¢ u3a., crep. -
Mocksa : Axagemus, 2017. - 253 c. : un. - (Ilpodeccuonansroe

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

YpaBHenusn
HepaBeHCTBa

Hu

1.boromonos, H. B. MaremaTtuka : y4yeOHHUK Al CpeTHErO
npodeccronanpHoro obpaszoBanuss / H. B. boromonos, II. H.
Camoiinenko. — 5-e wu3g., mepepad. u jgon. — MockBa
WznatensctBo HOpaiit, 2020. — 401 c. — :(Ilpodeccuonanbuoe
obOpazoBanue). — ISBN 978-5-534-07878-7. — Pexum nmocryna :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HMBanoBuu. MaremaTuka: airedpa u
Hayvaja MaTeMaTHUYeCKOro aHaiu3a, reometpus [Tekcr] : yueOHUK is
UCTIONb30BaHUsl B Y4eOHOM Mpoliecce 00pa30BaTENbHBIX YUPEKICHUI
CIIO na ©Oa3ze OCHOBHOro oOmero oOpa3oBaHHUA C MOJYyYCHHEM
cpenHero obiero oopazosanus / M. WM. bammakos. - 4-e u3n., ctep. -
MockBa : Axagemus, 2017. - 253 c. : un. - (Ilpodeccuonanbuoe
oOpaszoBanue. O61eoOpa3oBaTenpHbie auciuIuinHbl). - 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
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OcHOBBI
TPUTOHOMETPUH

1.boromonos, H. B. Maremaruka : y4yeOHUK Al CpEIHETO
npodeccuonansHoro obpasosanus / H. B. boromomos, II. W.
CamoiinieHKo. 5-¢ wu3m., mepepab. W oM. Mocksa
WznarensctBo HOpaiit, 2020. — 401 c. — :(Ilpodeccuonanbroe
obpazoBanme). — ISBN 978-5-534-07878-7. — Pexum nmocryma :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk VBaHoBuu. MaremaTuka: anredpa u
Hayaja MaTeMaTUYecKoro aHaiusa, reomerpus [Tekcer] : yueOHUK [uis
UCTIOJIB30BaHUS B y4eOHOM Tporecce 00pa30BaTENbHBIX YUPESKICHUN
CIIO na ©Oa3ze OCHOBHOro O0OmIEro OOpa3oBaHHA C MOJYyYCHHEM
cpenHero obmero oopazosanus / M. WM. bammakos. - 4-e u3j., cTep. -
Mocksa : Axagemus, 2017. - 253 c. : un. - (Ilpodeccuonansuoe

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

DYyHKIUH,
CBOJCTBA
rpaguku

150.¢

U

1.boromonos, H. B. MaremaTtuka : y4eOHHMK JyIsl CpeIHETrO
npodeccuonanibHoro obpaszoanusi / H. B. boromomnos, II. M.
CaMoiinieHKo. 5-¢ w3, mnepepab. W oM. Mocksa
M3parensctBo IOpaiit, 2020. — 401 ¢. — :(Ilpodeccrnonansuoe
obpazoBanme). — ISBN 978-5-534-07878-7. — Pexum nmocrymna :
https://urait.ru/book/matematika-449006

Hauyaga
MaTEeMaTUYIECKOI'O
aHaJIn3a

1.boromonos, H. B. Maremaruka : y4eOHUK a1 CpPEIHETO
npodeccuoHanbHOoro obpazoanuss / H. B. boromomor, II. M.
CaMoiinieHKo. 5-e w3, mepepab. W oM. Mocksa
M3parensctBo IOpaiit, 2020. — 401 ¢. — :(Ilpodeccrnonansuoe
obpazoBanne). — ISBN 978-5-534-07878-7. — Pexum pocrtyna :
https://urait.ru/book/matematika-449006

2. bammaxoB, Mapk HMBanoBuu. Maremarnka: anrebpa u
Havaja MaTeMaTHYECKOTO aHaim3a, reoMeTpus [TekcT] : yueOHuK s
WCIIOJIb30BaHUS B YUYEOHOM Ipoliecce 00pa3oBaTeIbHBIX YUpPEKACHUN
CIIO na 0a3e ocHOBHOro oOmIero oOpa3oBaHUS C TOJYYCHHUEM
cpennero obmero oopazoBanus / M. 1. bammakos. - 4-¢ u3a., crep. -
Mocksa : Axagemus, 2017. - 253 c. : un. - (Ilpodeccruonansnoe

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

KomOunaTopuka,
CTATHCTHKA
Teopus
BEPOATHOCTEM

Hu

1.boromonioB, H. B. Maremaruka : y4yeOHHK IJIsl CpPEIHETO
npodeccruonanpHoro obpaszoBanuss / H. B. boromonos, II. H.
CamoiineHko. 5-¢ wu3n., mepepab. W JOIL Mocksa
WznatensctBo HOpaiit, 2020. — 401 c. — :(Ilpodeccuonanbuoe
obOpazoBanue). — ISBN 978-5-534-07878-7. — Pexum nmocryna :
https://urait.ru/book/matematika-449006

I'eomerpus

1.boromonos, H. B. MaremaTtuka : y4yeOHHUK Al CpeTHErO
npodeccronanpHoro obpaszoBanuss / H. B. boromonos, II. H.
CaMoiineHKo. 5-¢ wu3A., mnepepab. U JIOM. Mocksa
WznatensctBo HOpaiit, 2020. — 401 c. — :(Ilpodeccuonanbuoe
obpazoBanue). — ISBN 978-5-534-07878-7. — Pexum poctyna :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HMBanoBuu. MaremaTuka: airedpa u
Hayaja MaTeMaTH4eCKOro aHaiausa, reomeTpus [TekcT] : yueOHUK Juis
UCIOJIb30BaHUS B yUeOHOM mpoliecce 00pa3oBaTeIbHBIX YUPEKICHHH
CIIO na ©0a3ze OCHOBHOro o00mIero oOpa3oBaHHs C MOJYYCHHEM
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cpenHero obmero oopazosanus / M. WM. bammakos. - 4-e u3j., cTep. -

MockBa : Axkamemusa, 2017. - 253 c. :

wi. - (IIpodeccuonansHoe

obpazoBanue. ObmeoOpa3oBaTenbHbie AUCIUIUIHHEI). - ISBN 978-5-

44
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3. OBPA3OBATEJIBHBIE TEXHOJIOT'UH

Oco0eHHOCTh (penepaibHBIX TOCYJAapCTBEHHBIX OOpa30BaTENIbHBIX CTaHAAPTOB
o0pa3oBaHus — 3TO HUX JAEATEIbHOCTHBIM XapakTep, KOTOPBIA CTaBUT TIJIABHOU
3a/1layeil pa3BUTUE JTMYHOCTH 00yYaroIIEerocs.

[locTaBnenHass 3ajada TMO3BOJSET MPEBPATUTh TPAJULHUOHHOE OOyYEHHE,
HaIpaBJICHHOE Ha HAKOIUICHUE 3HAHWM, yMEHUH, HAaBBIKOB, B IPOLIECC Pa3BUTHUSA
JUYHOCTU CTYAEHTa, a HUMEHHO BHEIPEHHE COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTMH. YXOA OT TPaJULMOHHOTO 3aHATHS YEPE3 HCIIOJIb30BaHUE B IPOLIECCE
00y4eHHsI HOBBIX TEXHOJIOTHI MMO3BOJISIET YCTPAHUTH OJIHOOOpa3re 00pa3oBaTeIbHON
Cpellbl U MOHOTOHHOCTh Y4€OHOro mpolecca, CO3/1acT YCJIOBUS JJii CMEHbI BHJIOB
NEATEbHOCTH oOyyarouuxcs, MO3BOJIUT peanu3oBaTh MPUHIUIIBI
3n0poBbecOepekeHus. PexomeHayeTcs OCYIIECTBISATh BBIOOP TEXHOJOTHU B
3aBUCUMOCTH ~ OT  NPEIMETHOTO  COJEpXaHus, Uelel  3aHATUs,  YPOBHS
NOJTOTOBJIEHHOCTH  OOYYalolUMXCs,  BO3MOXKHOCTHM  YJIOBJIETBOPEHHUS]  HX
o0pa3oBaTeIbHBIX 3alPOCOB M UX BO3PACTHOM KaTErOpHHU.

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

1) TMYHOCTHO-/ICATEIbHAS TEXHOJIOTHS;

2) urpoBasi TEXHOJIOT U,

3) pa3BuBaroas TEXHOJIOT U,

4) 3mopoBbecOeperaronas TeXHOJIOTHS;

5) “HPOKOMMYHHMKAIIMOHHASI TEXHOJIOTHS.

3.1.00pa3oBaTe/ibHbIE TEXHOJOTHH NPHU MPOBEACHUM JIEKIM A

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

1 2 3
1. BBenenue JInyHOCTHO-IEATENbHAS
TEXHOJIOTHSI,
pa3BUBAIOIIAS TEXHOJIOTHS
2. Tema 1.1. Pa3zButue OHATHUS O YHCIIE JInuyHOCTHO-IEATENbHAS 3]
TEXHOJIOTHSI;
pa3BUBAIOIIAS TEXHOJIOTHUS
3. Tewma 1.2. Kopnu, crernenu u jorapudmpl JInuHocTHO-AEATENbHAS 8
TEXHOJIOTHSI;
pPa3BUBAOIIAS] TEXHOJIOTUS
4, Tema 2.1. YpaBHEHNUS U CUCTEMBI ypaBHEHUI JInynoCTHO-AEATENbHAS 8
TEXHOJIOTHSI,
pa3BUBaIONIAsi TEXHOJIOTHUS
5. Tema 2.2. HepaBeHnctBa JIN9YHOCTHO-esATeNbHAS 4
TEXHOJIOTHSI,
pa3BUBAIOIIAS] TEXHOJIOTUS

N |~
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6. Tema 3.1. OcHOBHBIE TIOHATUS JInyHOCTHO-AEATENBHAS 2
TEXHOJIOTUS;
pa3BUBAIOINIAS] TEXHOJIOTUS
1. Tema 3.2 OcHOBHBIE TPUTOHOMETPUUYECKUE JInunocTHO-AEATENbHAS 4
TOXIECTBA TEXHOJIOTUS;
pa3BUBAIONIAs] TEXHOJIOTHUS
8. Tema 3.3 IIpeoOpa3oBanus IPOCTEHIINX JInuHOCTHO-AEATENbHAS 4
TPUTOHOMETPUYECKUX BBIPAKEHUN TEXHOJIOTUS;
pa3BUBaArONIAs TEXHOJIOTHUS
9. Tema 3.4. TpuroHoMeTpruyeCKUe ypaBHEHUS U JInunocTHO-AEATENBHASA 6
HEpaBEHCTBA TEXHOJIOTUS;
pa3BUBaONIAs TEXHOJIOTHUS
10. Tema 4.1 @ynkuun. CBoicTBa QyHKIIHMA. JInuyHOCTHO-AEATENbHAS 6
OO6parnbie QyHKIT TEXHOJIOTHS;
pa3BUBAIONIAs TEXHOJIOTHUS
11. Tema 4.2. CreneHnble, moKa3aTelbHbIE, JImuaOCTHO-AeITeILHAS 2
Jorapu(pMUYEcKue U TPUTOHOMETPUUECKHE TEXHOJIOTUS;
¢ynxuu. OOpaTHbIe TPUTOHOMETPUYECKHE pa3BUBAarOIas TEXHOJIOTUS
byHKIIIN
12. Tema 5.1. ITocneqoBaTeILHOCTH. JINYHOCTHO-IesATELHAS 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 U
15. Tema 6.1 D1eMeHTBI KOMOMHATOPUKH JInyHOCTHO-IEeATENLHAS 3]
TEXHOJIOTUS;
pa3BUBAIOIIAsl TEXHOJIOT U
16. Tema 6.2. D1eMEeHTBI TEOPUH BEPOSITHOCTEN JInuHoCcTHO-AEATENBbHAS 4
TEXHOJIOTUS;
pa3BUBAIOIIASL TEXHOJIOT S
17. Tema 6.3. DieMeHTHI MATEMATUUECKOM JInyHOCTHO-IEATENbHAS 2
CTaTUCTUKH TEXHOJIOTHUS;
pa3BUBAIOIIAS TEXHOJIOTHS
18. Tema 7.1 KoopauHaTbl U BEKTOPbI HNuboxoMMyHUKAIIHOHHAS 6
TEXHOJIOTHUS;
3I0pOoBBecOeperaronas
TEXHOJIOT U
19. |Tema 7.2. IIpsimble U TJIOCKOCTH B IPOCTPAHCTBE HNuboxoMMyHUKAIIMOHHAS 10
TEXHOJIOT U,
3/10poBbecOeperaroas
TEXHOJIOTHsI
20. Tema 7.3. MHOrorpaHHUKH NHpOKOMMYHUKAIIMOHHAS 8
TEXHOJIOT U,
3/10poBbecOeperaronas
TEXHOJIOTHsI
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21,

Tema 7.4. Tena u NOBEPXHOCTH BpaILCHUS

WNnpoxoMMyHHUKaIMOHHAS
TEXHOJIOTHUS;
3/I0pOBbecOeperaronas
TEXHOJIOTHUSI

22,

Tewma 7.5. I3MepeHust B reoMeTpun

WNnpoxoMMyHHUKaIMOHHAS
TEXHOJIOTHUS;
3710poBBecOeperaronas
TEXHOJIOTHUSI

3.2. O6pa3oBaTebHble TEXHOJOTHH MPH MPOBEAEHUH MPAKTHYECKUX 3aHATHI

Ne

Tema 3auaTus

Bunbl mpuMeHsieMbIx
00pa3zoBaTeIbHBIX
TEXHOJOTHUI

Koa.
yac

Bsenenue

JImuaOCTHO-AeITeILHAS
TEXHOJIOTH,
pa3BUBAIOIIAS TEXHOJIOTUS

Tema 1.1. PazBurne nmoHATUS O YUCIIE

JImaaOCTHO-AeITenEHAS
TEXHOJIOTHSI,
pa3BUBAIOIIAS TEXHOJIOTUS

Tema 1.2. Kopau, ctenenu u gorapugpmsl

JImaaOCTHO-AeITenEHAS
TEXHOJIOTHSI,
pa3BUBAIOIIAS TEXHOJIOTUS

18

Tema 2.1. YpaBHEHUS U CUCTEMBI YPaBHEHUI

JInyHOCTHO-IEeATENRLHAS
TEXHOJIOTH;
Pa3BUBAOIIAs TEXHOJIOTUS

Tema 2.2. HepaBeHncTBa

JInyHOCTHO-IEeATENLHAS
TEXHOJIOTH;
Pa3BUBAOIIAS TEXHOJIOTUS

Tema 3.1. OcHOBHEIE TIOHATHS

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

Tema 3.2 OCHOBHBIE TPUTOHOMETPUYECKUE
TOXJIECTBA

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

Tema 3.3 [IpeoOpa3zoBaHus MPOCTEHIIIMX
TPUTOHOMETPUUECKUX BBIPAKECHUN

JIN4HOCTHO-AesITeIbHAS
TCXHOJIOI'UA,
Ppa3BHBArOIIAaA TCXHOJIOT'UA

Tema 3.4. TpUroHOMETpUYECKUE YPABHEHUS U
HEPAaBEHCTBA

JIMYHOCTHO-IeATEIbHAS
TCXHOJIOTHA,
pa3BuBaroniasa TCXHOJIOT'UA

10.

Tema 4.1 @dynkuuu. CoiicTBa QyHKIUI.
OO6patHble QyHKIMH

JIMYHOCTHO-IesATEIbHAS
TCXHOJIOTHA,
pa3BuBaroniasa TCXHOJIOT'UA
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eMa 4.2. CrenieHHbIE, TTOKa3aTEIbHbBIC WYHOCTHO-JCSATEIbHAS
. T 42.C , , JI 4
norapuMUUECKre U TPUTOHOMETPUIECKIEC TEXHOJIOTHS;
¢dysakuu. OOpaTHbIE TPUTOHOMETPUIECKIEC Pa3BUBAIOIIAS TEXHOJIOTUS
byHKIIIN
12. Tema 5.1. IlocnemoBaTenLHOCTH. JImuaOCTHO-AeITeILHAS 4
TEXHOJIOTHS;
pa3BUBarONIas TEXHOJIOTHUS
13. Tema 5.2. [IpousBogHas JInaHOCTHO-IEeITeAbHAS 6
TEXHOJIOTHS;
pa3BUBArONIas TEXHOJIOTHUS
14. Tewma 5.3. [lepBooOpa3Has u UHTETpa JlnuHoCTHO-ACSTENbHAS 6
TEXHOJIOTHS;
pa3BUBarOIIas TEXHOJIOTHUS
15. Tema 6.1 D1eMeHTBI KOMOUHATOPUKH JIMYHOCTHO-IeATeIbHAS 6
TEXHOJIOTHS;
Pa3BUBAOIIAS] TEXHOJIOTUS
16. Tema 6.2. D1eMeHTBI TEOPUH BEPOSITHOCTEN JInuHOCTHO-AEATENbHAS 2
TEXHOJIOTHSI;
Pa3BUBAOIIAS] TEXHOJIOTUS
17. Tema 6.3. DneMeHTH MaTEMaTHICCKOM JIMYHOCTHO-IeATeIbHAS 4
CTaTUCTHKH TEXHOJIOTHSI;
pa3BUBAIOIIAS TEXHOJIOTUS
18. Tema 7.1 KoopauHaThel 1 BEKTOPbI JIMYHOCTHO- eI TeIbHAS 8
TEXHOJIOTHSI,
pa3BUBAIOIIIAS TEXHOJIOTUS
19. Tema 7.2. [IpssMbl€ U IIIOCKOCTH B TPOCTPAHCTBE JInuHOCTHO-AEATENBbHAS 10
TEXHOJIOTHSI,
pa3BUBAIOIIAS TEXHOJIOT U
20. Tema 7.3. MHOrorpaHHHKH JIMYHOCTHO- e TeIbHAS 6
TEXHOJIOTHSI,
pa3BUBAIOIIAS TEXHOJIOTUS
21. Tema 7.4. Tena u nOBEpXHOCTH BpalllCHUS JIMYHOCTHO- e 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 y‘lC6HOI>i AUCHUIITIMHBI OCYHICCTBIIACTCA B KaOuHeTe MaTEMaTHUKH,

yi. Jlumutposa, 200, aya. 405.

O6opynoBaHue yuyeOHOTro KabuHeTa:
CrielUaIM3upOBaHHAs MeOENIb U CUCTEMBI XpaHEeHHS (JI0CcKa KJIacCHasl, CTOJ U
CTYJI YUUTEJIsI, CTOJIBI M CTYJIbsI yUEHUUYECKHUeE, MKadbl 1JIsI XpaHEHUS Y4eOHBIX
nocoOUii, CUCTEMbI XpaHEHUS TAOJIHI] U TUIAKATOB);
TEXHUYECKHUE CPeJICTBA 00yueHus (pabouee MEeCTO YUHUTEIIs: KOMITbIOTEP
YUHTEIIS, BUACOTPOCKTOP, IKpaH, nuiieH3nonHoe [10);
JIEMOHCTPAIMOHHBIE YUeOHO-HArJISAHbIE TOCOOUS (KOMIUIEKTHI CTEHIOB,
KOMIUIEKTBI TaOJHII, MOPTPETHI BHIJAIOIINXCSI MATEMATUKOB, KOMILJICKT
WHCTPYMEHTOB KJIACCHBIX C MATHUTHBIMHU JICPIKATEIISIMH );
AJIEKTPOHHBIE CPEACTBA 00yUeHHUs (KOMIUIEKT BUICO(PUIHEMOB).

4.2 IlepeyeHb HEOOXOAMMOI0 IPOrPAMMHOI0 O00ecreYeHus!

1.

2.

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

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

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

Nutepuer 6pay3ep Google Chrome (6ecnmaTHoe mporpaMMHOE oOecIieueHue,
HE OrpaHU4eHO, 0€CCPOUHO);

K-Lite Codec Pack — ynmBepcanapHbIli HA00Op KOAEKOB (KOIWPOBIIUKOB-
JICKOMUPOBITUKOB) M YTWIHT JJs TpocMoTpa W 0O0paboOTKH aymmo- u
BuseodaitioB (OecriaTHOE NpOrpaMMHOE OOecIieueHrne, He OTPaHUYCHO,
OeccpouHo);

WinDjView — mporpamma st mpocmotpa (aiioB B hopmare DIV u DjVu
(cBOOOIHOE TIPOrpPaMMHOE 0OecTIeYeHre, He OTPAaHUYECHO, OECCPOYHO);

Foxit Reader — mnpukiamHoe mporpaMMHOe OOecleYeHHe Il MPOCMOTpa
ANIEKTPOHHBIX JOKyMeHTOB B crtaHmapre PDF (GecrmatHoe mnporpammHoe
oOecrieueHune, He OTPaHNYEHO, OECCPOTHO)
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5. MIEPEYEHb OCHOBHOM U JOIOJTHUTEJBHOW YYEBHOHN
JINTEPATYPBI, HEOBXOINMOM 1JI51 OCBOEHUS TN CLHUIIJINHBI

5.1. OcHoBHas IUTEpaTypa:

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

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

2. bammakoB, Mapk HBanoBuu. MaremaTuka: anrebpa u Hayaia
MaTEMaTUYECKOTO aHaym3a, reoMeTpusi [TekcT] : ydyeOHWK JUIsl MCIOJIb30BaHHS B
ydeOHOM Tiporiecce oOpa3zoBareabHbIX yupexacHuii CI1O Ha 6a3e 0CHOBHOTO OOIIETO
o0Opa3oBaHUs ¢ MOJIYYCHUEM CpelHero oo1iero oopa3zoBanus / M. W. bammakos. - 4-¢
u3n., crep. - MockBa : Axamemus, 2017. - 253 c. : wi - (IlpodeccuonanpHoe
obOpazoBanue. O0eo6pazoBaTenbHbie qucuIuinHbl). - ISBN 978-5-44

3. bammakoB, Mapk HBanoBuu. Maremaruka: anreOpa u Hadana
MaTEeMaTHYECKOTO aHajau3a, reomeTpus [TekcT] : 3ajauHuk : yueOHOe mocoOue s
UCIIOJIb30BaHM B y4eOHOM Ipoliecce oOpazoBarenbHbIX yupexacHuit CI1IO Ha Oasze
OCHOBHOTO 00IIIeT0 00pa30BaHUsI C MOTYUYSHHEM CpeaHero odmiero oopazoBanus / M.
N. bammakos. - 4-e wu3a., crep. - MockBa : Axamemus, 2017. - 414 c. -
(ITpodeccuonanbHoe obpazoBanue. ObIIe0Opa3oBaTebHble AUCIHUIUIMHBI). - ISBN

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

5. 2 lonmosiHUTEJIbHAS JIATEPATYpA:
1. baBpun, M. M. MaremaTtnka : yd4eOHHK M TPAKTHKyM IS CPEIHETO

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

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

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

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

1. )Kypnan Maremaruka B IIKOJIE

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

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

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

1.

2.
3.

8.

9.

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

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

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

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

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

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

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

(http://gramota.ru/);

12.Cayx0a TeMaTHUYECKHUX TOJIKOBBIX citoBapeit (http://www.glossary.ru/);
13.CnoBapu u suiukioneauu (http://dic.academic.ru/);
14. Koncynerant IDmoc - copaBouHas mpaBoBas cucteMa (JOCTyH IO

JIOKAJIbHOM CETH)
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6. METOJIUYECKHUE YKA3ZAHMUSA J1JIS1 OBYYAIOHIUXCS ITO
OCBOEHUIO JUCHUIIJINHBI

JIMCIMIUIMHA NTPeyCMaTPUBACT JCKIIMOHHBIC ¥ MPAKTHYECKHUE 3aHATHA.

YcnentHoe u3ydeHue Kypca TpedyeT MoCceeHus JICKIUH, akTHBHON pabOThI Ha
NPAKTHYCCKUX 3aHATHUSAX, BBITOJHCHHE BCEX YYEOHBIX 3aJlaHMs MPEINoaaBaTelis,
O3HAKOMJICHUE C OCHOBHOU W JIOTIOJTHUTEIBHON JTUTEPATYPOH.

Bo BpeMms JieKIIMH CTYACHT JTOJDKEH BECTH KOHCITCKT.

PaboTa ¢ KOHCIIEKTOM JICKIIMK TPE/IoJIaraeT MpOCMOTP KOHCIIEKTa B TOT e
JCHb TIOC)Ie 3aHATHH. [IpM 3TOM HEOOXOIUMO TOMETHTh MaTepHalibl KOHCIICKTa,
KOTOpBIC BBI3BIBAIOT 3aTPyJHCHUS I ToHMMaHHUA. [Ipu sToM oOydaromuiics
JOJKEH CTapaThCs HAWTH OTBETHl HA 3aTPYJAHHMTEIBHBIC BOIPOCHI, HCIOIb3YS
PEKOMEHIyeMYI0 JTUTepaTypy. Ecim eMy caMOCTOsITENIEHO HE yIaloCh pa3o0paThCs B
MaTepuaie, HeoOXOAUMO CPOPMYITUPOBATH BOMPOCHI U OOPATUTHCS 3a MOMOIIBIO K
MPEIoIaBaTe0 Ha KOHCYJIBTAIIUHU VI OJIVKAKNIIeH JICKITHH.

OOyuarommeMycsi HEOOXOIUMO PETYJIIPHO OTBOAWTH BPEMS [UJISl TTOBTOPCHHS
NPOMICHHOTO MaTrepuana, TpPOBEpsii CBOM 3HAHWS, YMEHHS ¥ HABBIKH II0
KOHTPOJILHBIM BOITPOCAM.

IIpakTHYecKkHe 3aHATHS COCTABISIIOT BAaXHYIO YacTh MPOQPECCHOHATBHON
MOJITOTOBKU CTYJIeHTOB. OCHOBHasi 1e€7b MPOBEACHHS NPAKTUYECKUX 3aHATUNH —
GopMuUpoOBaHUE Yy CTYICHTOB aHAIUTHYECKOTO, TBOPYECKOTO MBIIIICHHUS ITyTeM
NpUOOPETCHHS MPAKTUICCKUX HABBIKOB.

MeToaudeckne yKa3aHus K MPAKTUICCKUM 3aHATHSM 110 JUCIUTUINHE HAPSTY C
paboueil mporpaMMoit u rpadKoM y4eOHOTO IPOoIecca OTHOCATCS K METOIMYCCKUM
JOKYMEHTaM, ONPEICTSIONIMM YPOBEHb OpTraHU3alMKA U KayecTBa 00pa30BaTEIbLHOTO
nporecca.

[Ipy moAroTOBKE K MPAKTHYECKHUM 3aHSTUSIM HEOOXOJUMO MPOCMOTPETH
KOHCIIEKTBI JISKIIM W METOIUYECKUE YKa3aHUs, PEKOMEHIOBAHHYIO JIUTEPATypPy IO
JTAHHOM TeMe€; MOATOTOBUTHLCS K OTBETY Ha KOHTPOJIbHBIE BOIIPOCHI.

B Xxozxe BbIMOMHEHWS WHIWBHUAYAIHHOTO 3a/laHUS MPAKTHUYECKOTO 3aHATHS
CTYJIEHT TOTOBHUT OTYET O pabore. B oTder 3aHOCATCS pPE3yabTaThl BBHITIOTHEHUS
KOKJIOTO TMyHKTa 3amaHus (Tpaduku, TaOIMIBI, pacyeThl, OTBETHl HAa BOIPOCHI
MyHKTOB 3aJlaHusl, PEIICHHe MPUMEPOB U 3aj1ad W T.m.). 3a 10 MUH 1O OKOHYAHUS
3aHIATHS TPEToJaBaTeib MPOBEPSICT OOBEM BBIMOJHCHHOW HA 3aHATUU PabOTHl U
OTMEUaeT Pe3yJIbTaT B paboueM KypHaie.
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OcraBirecsi HEBBIMOJHEHHBIMU IMYHKTBHI 3aJaHUsl MPAKTUYECKOTO 3aHSATHUS
CTYJEHT 00s3aH A0JeJaTh CAMOCTOSTENBHO.

[Tocne mpoBepku oTdeTa MpenojaBaTelib MOXKET MPOBOAUTH YCTHBIM WIH
MUCbMEHHBIA OMPOC CTYACHTOB JJIsI KOHTPOJsSI YCBOGHHMSI MMM OCHOBHBIX
TEOPETUYECKUX U MPAKTUUECKUX 3HAHUN MO TeMe 3aHITHS (CTYAEHTHI JOJDKHBI 3HATH
CMBICJI TOJYYEHHBIX UMM PE3yJbTaTOB W OTBEThl Ha KOHTPOJBbHBIE BOmpockl). Ilo
pe3yabTaTaM MPOBEPKH OTYETa U OMPOCa BHICTABISAETCS OLIEHKA 3a MPAKTUYECKOE
3aHsTHE.

CamoctosrtenbHas padota ctygeHToB (CPC) 1o JUCHUIUIMHE UTPAET BAXKHYIO
pOJIb B X0JI€ BCEro y4eOHOro IMpolecca.
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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,
CaMOCTOSITEJIbHbIE  pa0OTBl M  KOHTPOJIbHBIE pabOThl U NMPOMEKYTOYHOM
arrecTanuM B (hopMe 3a4eTa 1 dK3aMeHa.

Ieau u 3aga4u (POHAOB OLIEHOYHBIX CPEACTB

@DoHABI OIEHOYHBIX CPEJICTB CO3JAOTCA ISl aTTeCTalluu OOYYaroluXcs C
IENbI0 OIEGHKH WX IEPCOHAIBHBIX JIOCTH)KCHHH IOATAaHBIM  TPeOOBAHUSAM
cootBercTBytoulei [ITICC3 u npeacrasnsieT co00il COBOKYIHOCTh KOHTPOJIUPYIOIIUX
MaTEPHAJIOB, TO3BOJIAIONIMX OICHUTh YMCHHS, 3HAHUS, NPAKTUYCCKUH OIBIT U
OCBOCHHBIC KOMITETCHITHU.

@DOHJIbI OIEHOYHBIX CPEACTB TO3BOJISIOT YCTAaHOBUTH COOTBETCTBUE YPOBHS
MOJATOTOBKM CTyJACHTAa Ha KaXJoM »JTane oOydeHus TpeOoBaHusIM paboueit
NpOrpaMMbl yU4eOHOW JTUCHUILIMHBL, pabodei mporpaMMbl MPOQPECCHOHATBHOTO
MOJTyJIsl, IPOTPaMMaM IMPAKTHK, IPOTpaMMe FOCYIapCTBEHHOW UTOTOBOM aTTECTAIIHH.
3amadamu GOHIOB OIICHOYHBIX CPEJICTB SBIISIOTCS:

—KOHTPOJIb M  YIpaBJIeHHE TPOLECCOM MPUOOPETEHUs  CTyACHTaMU
HEO0OXOIUMBIX 3HAHUHN u YMEHUH, OTIPEICTICHHBIX dheneparbHBIMU
rocyJIlapCTBeHHBIMH 00pa3oBatenbHbIMH cTaHaapTamMu CIIO mo cooTBeTCTBYyIOMISH
CIEIUATLHOCTH;

—KOHTPOJIb U YyIpaBjieHUe AocTkeHueM Ienei peanusanuu [ITICC3 CIIO,
OTIPENICNICHHBIX B BHAC Habopa oO0mmMX © MTPoPEeCCHOHATBHBIX KOMIICTEHITUN
BBIITYCKHHUKOB;

—obecrieyeHue COOTBETCTBUS PE3yNbTaTOB OOyYeHHS 3amadaM Oyayriei
npodeccroHaIbHOMN AeATeTbHOCTH BBIITYCKHHUKA.

7.2. Kputepuu oueHKH 3HAHUI

OneHKa NUCbMEHHBIX KOHTPOJIbHBIX PA00T 00y4alOIIMXCs 10 MAaTeMaTHKe:

OTBET OLICHUBAETCSI OMMEMKOIU «5», €CIu:

— paboTa BBIMIOJIHEHA MTOTHOCTHIO;

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

— B PCIICHHH HET MAaTeMaTHYEeCKUX OMMUOOK (BO3MOXKHA OJHA HETOYHOCTH,
OTHMCKA, KOTOpasi HE SBJISETCS CJIEICTBHEM HE3HAHUS WIM HETIOHUMAaHUS y4eOHOTO
Marepuana).

Ommemka «4» CTaBUTCA B CIEAYIOMINX CIy4asx:
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— paboTa BBINOJHEHA TMOJTHOCTBIO, HO OOOCHOBaHUS IIAroB pEUICHUS
HEJOCTaTO4YHbl (€CIM yMEHHE OOOCHOBBIBATh PpACCYXXIECHHUS HE  SBISJIOCH
crenuanbHbIM 0ObEKTOM MPOBEPKH);

— JIONYILIEHbl OJHA OIIMOKAa WM €CTh JIBa — TPU HENO0YETa B BBIKJIAJKAX,
pUCYHKaX, dYeprexax wuiau rpadukax (ecnd 3TH BUAB pabOT HE SBISIUCH
crenuaibHbIM 00bEKTOM MPOBEPKHU).

Ommemka «3» CTaBUTCS, €CJIN:

— JonyiieHo Ooisiee OJHOM OWMOKKM WM 0ojiee NIBYyX — TPEX HEOYETOB B
BBIKJIAJIKAX, YepTexax WiH rpadukax, Ho oOydaromuiica o0iaaaeT o0s3aTelIbHBIMU
YMEHUSMHU 110 IIPOBEPSAEMON TEME.

Ommemka «2» CTaBUTCS, €CIIU:

— JIONYILEHbI CYIIECTBEHHbIE OUIMOKH, MOKa3aBUIME, YTO OOydaroluics He
oOnafaeT 00s3aTeNbHBIMU YMEHHUSIMU 110 JAaHHOM TeMe B MOJHOU Mepe.

OneHKa yCTHBIX 0TBETOB 00y4aKOIIMXCS M0 MaTeMaTHKe:

OTBET OLICHUBAETCS OMMEMKOU «5», €CIIA CTYJICHT:

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

—  W3JIOXKUII Marepuanl rpaMOTHBIM SI3BIKOM, TOYHO WCTIOJIBb3YS
MaTeMaTUYECKYyI0 TEPMHHOJIOTUID M CHUMBOJIUKY, B OIPEICICHHOW JOTMYECKOU
M1OCJICIOBATEIbHOCTH;

— TIPaBWJIBHO BBITIOJHUJ PHUCYHKH, YEPTEXKU, TPapUKH, COIMYyTCTBYIOIIHE
OTBETY;

— TMOKa3aJl YMEHHUE WJUIIOCTPUPOBATH TEOPUI0 KOHKPETHBIMH IIPUMEPAMHU,
IIPUMEHSTH €€ B HOBOW CUTYAI[MH IIPU BBINIOJIHEHUH IPAKTUUECKOTO 3a1aHUS;

— MPOJEMOHCTPUPOBAI 3HAHHUE TECOPHUHM PAHEE H3YUYEHHBIX COMYTCTBYIOIIUX
TeM, C(POPMHPOBAHHOCTh M YCTOWYHMBOCTH HMCIOJIB3yEMBIX IIPH OTBETE yYMEHUU H
HaBBLIKOB;

— OTBEYaJI CAMOCTOSATENILHO, 0€3 HAaBOAIIUX BOTIPOCOB MPEIOaBaTEs;

— BO3MOJHBI OJIHA — JIB€ HETOYHOCTH IIPU OCBELICHUU BTOPOCTEIICHHBIX
BOIIPOCOB WJIM B BBIKJIAJKaX, KOTOPHIE YUYEHHUK JIETKO MCIPABUII ITOCIE 3aMEYaHUs
YUUTEIS.

OTBEeT OIlCHUBACTCS ommemKkou «4», €ciu yAOBJIETBOPSET B OCHOBHOM
TpeOOBaHUSAM Ha OLICHKY «5», HO TIPH 3TOM MMEET OJWH U3 HEJTOCTATKOB:

— B H3JOKCHUHM JIONMYIICHBI HEOOJBINHE MPOOENbl, HE HCKA3WBIIEE
MaTEMaTUYECKOE COAEPKAHUE OTBETA;

— JIOMYIIEHBI OJVH — JIBa HEJ0YETA MPU OCBEIICHUH OCHOBHOTO COJEPHKAHUS
OTBETA, UCITPABJICHHBIC TTOCJIC 3aMEUYaHUs MPEIOIaBATEN;

— JOMyIIEHBl OIMOKa WiIM OoJiee JBYX HEJIOYETOB IPH  OCBCIICHHH
BTOPOCTENEHHBIX BOMPOCOB WJIM B BBIKJIAAKAX, JECKO HMCIIPABICHHBIE TMOCTE
3aME€YaHHus MPEenogaBaTes.

Ommemka «3» CTaBUTCS B CICAYIONIUX CIIy4Yasix:
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— HEMOJIHO PACKpBHITO COJAep)KaHHE Marepuana (CoIepiKaHhue H3I0KEHO
dbparmMeHTapHO, HE BCErJa IOCJENOBATENIbHO), HO TMOKa3aHO o0Ilee MOHUMaHue
BOIIpOCa ¥  TPOJEMOHCTPHPOBAHBI YMEHHUS, JOCTATOYHBIE [IJII  YCBOCHUS
mporpaMmMHoro wmatepuana (ompenenceHsl «TpeOoBaHUMAMH K MaTeMaTHYCCKOMN
MOITOTOBKE OOYYAIOIIMXCS» B HACTOSIIICH MMpOTpaMMe 10 MaTEMaTHKE);

— WMEINCHh 3aTPYOHEHUS WU JOMYIIEHbl OIMMUOKH B  ONpEICICHUU
MaTeMaTHYeCKON TEPMUHOJIOTHH, 4YEPTEKax, BBIKIAIKAX, HCIPABICHHBIC IOCIIC
HECKOJIBKHUX HABOJISIIMX BOIIPOCOB MPETIO1aBaATEIIS;

— CTYACHT HE CHPAaBWICA C MPUMEHECHUEM TEOPHUH B HOBOW CHUTYAIlMH TIPH
BBITIOJTHEHUH TPAKTHYECKOTO 3aJlaHMsl, HO BBIMOJHWI 3aJaHus 00sS3aTCIIEHOTO
YPOBHS CJIO)KHOCTH TIO JJAHHOM TeMe;

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

Ommemka «2» CTaBUTCS B CIEAYIONINX CITyJasiX:

— HE PacKpbITO OCHOBHOE COJIep)KaHne yueOHOro MaTepuarna;

— 00Hapy)KeHO HE3HAHWE YUYECHUKOM OOJBIICH WM HanboJiee BaXHOW YaCTH
yueOHOro MaTepuaa,;

— JIONYIIEHBI ONIMOKKW B OMNPEACIICHUH IOHATHH, MNPU HCIOJb30BaHUH
MaTEMaTUYECKOW TEPMHHOJOTHH, B PHCYHKaX, 4YepTekax Wik Tpadukax, B
BBIKJIQJIKaX, KOTOPBIC HE HCIPABICHBI IOCJIC HECKOJbKHX HABOJMSIIUX BOMPOCOB
Ipero/1aBaTesl.

Ob6mas kiaaccupukanus ommnooK:

[Ipu oneHke 3HaHUM, YMEHUN U HABBIKOB OOYYAIOLIUXCS CIEAYET YUUTHIBATH
BCe OIMOKHU (TpyOble U HETPyObIe) U HETOUETHI.
1. I'pyObIMHU CHUTAIOTCSI OITUOKM

— HE3HaHUE OMNpPECIICHUs] OCHOBHBIX MOHATHM, 3aKOHOB, TIPABUJI, OCHOBHBIX
MOJIOXKEHUW TEOpHH, He3HaHHWE (POpMYyJi, OOIICTPHHATHIX CHMBOJIOB O0O3HAYCHUU
BEJIMYUH, EUHUI UX U3MEPECHHUS;

— He3HAaHWE HAMMEHOBAHUMN eIUHUI] U3MEPEHUS;

— HEYMEHHE BBIJICIIUTH B OTBETE TJIABHOE;

— HEYMEHHE MPUMEHATh 3HAHMUS, AITOPUTMBI JIJIsl PEIICHUS 3a/1a4;

— HEYMEHHE JIeJIaTh BBIBOJBI U 000O0IICHMS;

— HEYMEHHE YUTaTh U CTPOUTH IpauKu;

— HEYMEHHE MOJIb30BAThCS NEPBOUCTOYHUKAMH, y4eOHUKOM u
CIIPaBOYHUKAMH;

— TOTeps KOPHS WM COXPaHEHUE TTIOCTOPOHHETO KOPHS,

— orOpaceiBanme 6€3 00BSICHEHHUI OJTHOTO U3 HUX;

— PpaBHO3HAYHBIE UM OIUOKH;

— BBIYUCIIHUTEIbHBIE OMMNOKH, €CJIM OHU HE SBIISIOTCS OMUCKOM;

— JIOTUYECKHE OLIUOKH.
2. K HerpyObIM oIHOKaM cJjieyeT OTHEeCTH:
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— HETOYHOCTb (POPMYIUPOBOK, ONpEJCICHUMN, MOHATUM, TEOPUM, BbI3BAHHAS
HETIOJTHOTOW OXBaTa OCHOBHBIX IPU3HAKOB OMNPENCIIEMOrO MOHATHUSA WA 3aMEHOMU
OJHOTIO - IBYX U3 3TUX MPU3HAKOB BTOPOCTEIIEHHBIMU;

— HETOYHOCTb rpaduka;

— HEpPAUMOHAJBbHBIM  METOJ  pEIIEHHS  3aJadyd WIM  HEIOCTaTOYHO
MPOJYMaHHBIA TUTAaH OTBETa (HApYILIEHUE JIOTHUKH, MOJAMEHA OTIEIbHBIX OCHOBHBIX

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

— HCYMCHUC pCIIATh 3aaa4H, BBINOJIHATL 3aJaHUS B O6H_ICM BUIC.

3. HegoyeTaMu ABJIAIOTCA:
— HepaluoHaJIbHbIC MPUEMbI BEIYUCICHUHN U TpeoOpa3oBaHuU;

— HeOpeXHOe BHITIOJIHEHUE 3aMHceil, uepTexeid, cxem, rpaduKoB.

7.3. OeHo4HbIE CPeACTBA AJIA MPOBEACHUA TeKYlIel aTTecTAlNu

Texymuii KOHTPOJIb MOXKET MPOBOAUTHCS B (hopme:

— (poHTaNBHBINA OIIPOC
— HHJIMBUYaJbHBIM YCTHBIN OIIPOC

— THCHMEHHBIN KOHTPOJIb
— TECTHPOBAHUE MO0 TCOPETHUCCKOMY MaTepHaTy
— TmpakThueckas (maboparopnas) padora

— 3ammuTta pedeparta

— 3aljuTa BBIIIOJITHCHHOI'O 3aJ1aHuA,

— pa3paboTka mpobsIeMbl Kypca (I0KIa).

OlieHMBaHUE NMPU TEKYILEH aTTeCTaIluU

dopma Brazenus JInunblie [Tpumepsl
arrectauy | 3HaHUA Ymenus (HaBbik) KayecTBa OLICHOYHBIX
u CTYJIEHTa CPEICTB
VYceTHEIN KonTponb OneHka OrneHka Ornenka 3amaun K
OIpOC 10 | 3HAHUH IO YMEHUS HABBIKOB CIIOCOOHOCTH KOHTPOJILHO
TeMaM OTpeAeNIeHHbIM | pa3u4aTh paboThI ¢ OTIepaTHUBHO U it pabore
npoGiemMam KOHKPETHBIE JUTEepaTypHbl | KAYECTBEHHO BOIIPOCHI
MOHSITUS MU OTBEYaTh Ha MPHJTATar0TCs
UCTOYHUKAMU | MIOCTaBJICHHbIE
BOIPOCHI
Pedepar KonTponb Oruenka Orenka Ornenka Tembl
(mokma) 3HAHUH 10 yMEHUS HaBBIKOB CIIOCOOHOCTH K pedepaToB
ONPEJICTICHHBIM | Pa3InvaTh paboThI ¢ CaMOCTOSITENIbHO | (JIOKJIa/I0B)
npoOiemMam KOHKPETHBIE JUTEepaTypHBl | il paboTe u HPHIIAralnTCcs
MOHSITUS MU aHaAIN3Y
UCTOYHUKAMHU | TUTEPATyPHBIX
HMCTOYHHKOB
KonTpons Onenka Onenka Onenka KoHnTponsH
Koutponb | 3HaHus YMEHUS HaBBIKOB CIIOCOOHOCTH bie pabOTHI
IMpUJIArar0TCs
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Hasi paboTa | TEOPETUIECKHUX | paboTaTh C paboThI ¢ OTIEpaTHUBHO U
OCHOB MaTeMaTU4ecK | MaTeMaTH4ecK | KaueCTBEHHO
MaTE€MaTUuKU. UM alliapaToM | UM alIapaTom | peulaTb

TSt TIOCTABJICHHBIC

o0ecrieyeHus Ha MPaKTHYECKUX

pelieHus paboTax 3anauu

IMPAKTHUYCCKUX n

3aja4. apryMEHTHpPOBAT
b pe3yJIbTaThl

IIpumepHbIe TECTOBbIE 3aJaHMSI: HE NTPETyCMOTPEHBI.

IIpumepHbIe BONPOCHI AJIs1 YCTHOTO OTpoca:

1.JlaiiTe onpeneneHrne KOMIUIEKCHOTO YnCTa.

2.J1aliTe onpeeiecHue MHUMOW €IMHULIbI

3.Ha3zoBute HaTtypajabHbIE YHCIIA.

4.HazoBuTe paliioHaIbHbIC YHUCIIA

5.HazoBute cTeneHn MHUMOM €UHHIIBI

6.Kakue KOMITJIEKCHBIC YHCIia Ha3bIBAIOTCS PAaBHBIMU

7.Kakue KOMIUIEKCHBIC YK CJIa HA3bIBAKOTCS COMPSKEHHBIMU.

8.Kakne KOMIIJIEKCHBIC YMCIa HA3bIBAIOTCSI IPOTUBOIIOIO0KHBIMHU

9.Kak n300paxaroTcss KOMIUJIEKCHBIC YHCIIa TE€OMETPUIECKU

10.Jaiite onpeaeneHne MOAYJIsI KOMIUIEKCHOTO YHCIA.

11.Kak HailTH apryMeHTbl KOMILUIEKCHOTO YHCIIa

12.Ilepeuncnute GOpMbI 3aMUCH KOMIUIEKCHBIX YHCET

13Kax BBINOMHATH JEHCTBUS HAJl KOMIIEKCHBIMU YHCIIaMU B anreOpandeckoit
dbopwme.

14.Ha30BuTeE 4KCI0 COMPSHKEHHOE KOMIUICKCHOMY Yucly Z = 2 - 31 ¥ IEPEeMHOKHUB
UX JalTe OTBET

15.Yemy paBHBI KOPHH KBAJIPATHOTO YPABHEHUS C OTPULATEIbHBIM
JUCKPUMUHAHTOM.

16./laitTe onpeaeneHre KOMIUIEKCHOTO YUCIa.

17.3anucatb CBOMCTBA CTENIEHU C MPOU3BOJIbHBIM MTOKA3aTEIIEM.

18.Yt0 Ha3bIBaeTCs JIOTapu(PpMOM C TPOU3BOJILHBIM OCHOBaHUEM?
19.3anmcath OCHOBHOE JIOTapU(MHIECKOE TOXKIECTBO.

20.ITocTpouTs Tpaduk mokazarenbHON GYHKIIMKA C OCHOBaHHEM OoJIbIIe 1.
21.Yrto Ha3bIBaeTcs jJorapupmMupoBaHuemM?

22.Yto Ha3bIBAIOT HATYypAIbHBIM JIoTapudmom?

23.3anmucaTh popMyITy mepexoja OT OJHOT'O OCHOBAHUS K APyTromMy?
24.Ha3zoBure Gpopmynsl Kpamepa.

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

26.11epeuncnure METOABI PEIIEHUS CUCTEM JTMHEWHBIX YPABHEHUN C TPEMS
HEU3BECTHBIMH.

27.Ha3oBuTE CBOMCTBA ONPEICIUTEIIS.

28.Ecnu onpeaenuTenb paBeH HYJI0, TO CKOJIBKO PEIIEHU UMEET CUCTEMA
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29.Yto Ha3biBaeTCs PyHKIIMEH?

30.Yro Takoe 0bnacTh onpeneneHus u 00JacTh 3HaYeHUH QyHKIUHA?

31.Yrto Ha3biBaeTcs pyHKUMEH 0OpaTHON TaHHON?

32.J1aTh onpesesieHrue CI0KHON PyHKIIUU.

33.IlpuBecTu npuMepbl 0OpaTUMBIX (QYHKIIUH.

34.Ilepeuncnuth criocoObl 3aAaHus GYHKUUN, UX TOCTOMHCTBA U HEJJOCTATKHU.
35.Yr1o Ha3biBaeTcs rpadukoM QyHKIUU?

36.KakoBbl 0COOEHHOCTH rpaUKOB NPAMON U 00paTHON PyHKIIUU?

37.0T1 4ero 3aBUCUT 00JIACTH ONPEEIACHUS CIOKHOU PYHKITUU?

38.Kak no rpaduky QyHKIHUH ONPEAETUTD, IBISETCS U QYHKIUS YETHOM, HEUETHOM.
39.YTo Ha3bpIBaeTCs MPOU3BOJIHON QyHKIHUU?

40.Yto noka3bIBaeT Mpou3BoAHas GyHKIHUS B TOUKE?

41.KakoB reOMETpUYECKUIN CMBICII IPOU3BOTHON?

42 KakoB ¢u3nuecKuii cMbICI IPOU3BOIHOM?

43.Kakue cBOWCTBA MPOU3BOHON BbI 3HAETE?

44 Tlo kakum GhopmyJiaM BEIUUCISIOTCS MPOU3BOAHBIE TPUTOHOMETPUIECKUX
byHKIUN?

45.11o xakum GopMyaM BEIYUCISIOTCS MPOU3BOHBIE CTEIIEHHON (QyHKIUU?
46.11o xakum GopMyaM BEIYUCISIOTCS MPOU3BOIHBIC MOKA3ATEIBHOU (PYHKIINU?
47 I1o xakum GopmysamM BBIUUCISIOTCS MPOU3BOIHBIE JIOTapuMUUecKo PyHKIU?
48.Kax BBIYMCIISIOTCS TIPOU3BOJIHBIE CIIOKHOU PYHKITHN?

49.Yto HazbiBaetcs auddepeHnuanom GyHKIumu?

50.Yto He0OX0UMO C/IeNaTh, YTOOBI BEIYUCIHUTH Au(depeHran GyHKIUu?
51.Kaxkoii Bux nMeeT ypaBHEHHE KacaTeIbHOU K rpaduky pyukuun y= y(X)?
52.KakoB reomerpudeckuii cmbici nuddepenimana’?

53.Kakas ¢yHKIMS Ha3bIBa€TCSI MOHOTOHHO BO3pacTaroniei?

54.Kakas ¢pyHKIMS Ha3bIBA€TCSI MOHOTOHHO YOBIBAIOIIEH?

55.Kak uccnenoBarb PyHKIIMIO HA MOHOTOHHOCTh?

56.Kakue ToukH Ha3bIBAIOTCA KPUTUUECKUMU?

57.Yt10 Takoe SKCTpeMyM (YHKITUN?

58.Kak uccnenoBarb PyHKIIMIO HA SKCTPEMYM TI0 IIEPBOMY MPaBUITY?

59.Kak uccnenoBatb QyHKIIUIO, YTOOBI IOCTPOUTH €€ rpaduk?

60.Kak BeraucianTh HanOOIbIIEE U HANMEHbIIIEE 3HAUCHUE (DYHKIIMH HA
MPOMEXYTKE?

61.Yto siBiIsIETCS OCHOBHOM 3a/1aueii MHTETPaIbHOTO UCUNCICHUS?

62. Kakas ¢pyHKIus Ha3pIBae€TCs MEPBOOOPA3HON M 3a1aHHON DyHKIMH?

63. Ecmu F(X) — mepBooOpasnas mst f(X), To KakuM paBEHCTBOM CBSI3aHBI OHU MEXK]TY
co6oii?

64. Chopmynupyiite TeOpeMy O CYIIECTBOBAHUHU NIEPBOOOPA3ZHON PYHKITHH.
65. IlepBooOpasHas onpezensercs HeoHO3HaUYHO. Kak 3To HyKHO MOHUMATh?
66. Ilouemy mpu uHTErpUpOBaHUHU HYHKIIUNA MOSBISECTCS MMPOU3BOIHHAS
MOCTOSIHHAA?

67. Tlouemy oxgHa GYHKIIMS UMEET LETYI0 COBOKYITHOCTD MEPBOOOPA3HBIX?

68. Kak 3amucaTh BCIO COBOKYITHOCTB ITIEpBOOOPA3HBIX (hyHKITUH?
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69. YUto Ha3bIBaeTCS HEOINPEAEIECHHBIM UHTETpaIoM?

70. Yem oTnuyaeTcst HEONPEAEIEHHbBIN HHTErpal OT NEPBOOOPa3HON PyHKIUN?
71. Ilouemy MHTErpasl Ha3bIBAETCSI HEOIPEEICHHBIM?
72.YT10 Ha3bIBAECTCS BEKTOPOM B MPOCTPAHCTBE?

73.Kakue ObIBaOT BEKTOPHI B IPOCTPAHCTBE?

74.YeMy paBeH yros Mexay BeKTOpamu?

75.Yemy paBHa JJIMHA BEKTOpA?

76.YeMy paBHO CKaJISIPHOE MTPOU3BEICHUE BEKTOPOB?
77.HeMmy paBHO BEKTOPHOE MTPOU3BEICHUE BEKTOPOB?

/8. HauanbHOE TOHSATHE CTEpeOMETpUH (OTpeiesieHIEe, OCHOBHBIC TIOHSITHS).
79.AKCHOMBI CTEPEOMETPHH.

80.CnencTBus U3 aKCHOM.

81.B3anmHOe pacnoyiokeHHe JIByX NPSAMbIX B TPOCTPAHCTBE.
82.B3anMHOE pacroiaoKeHne NpsIMO U TIIIOCKOCTH.
83.IIpr3HaK napaaaeabHOCTH IPSAMOU U TIJIOCKOCTH.
84.1lpu3Hak napauieabHOCTU JBYX IIIOCKOCTEH.
85.TeopeMbl 0 MapaIIEIbHBIX MIIOCKOCTSIX.

86.1Ipn3Hak neprneHIuKyIIPHOCTH MPSMOM U TIIOCKOCTH.
87.YpaBHeHUsI TUIOCKOCTH (00111€ee).

88.IIpu3Hak nepreHuKyIIPHOCTU JBYX MJIOCKOCTEH.
89.YcnoBue napaienbHOCTH ABYX MJIOCKOCTEH.
90.YcnoBure neprneHIuKyIsipHOCTH ABYX INIOCKOCTEM.
91.Yron Mexay IByMs MJIOCKOCTAMM.

92 ITapameTpruueckoe ypaBHEHUE MPSMON B IPOCTPAHCTBE.
93.KaHoHn4eckoe ypaBHEHHUE IPSIMOM B MPOCTPAHCTBE.
94.Yto Ha3pIBa€TCSI MHOTOTPAHHUKOM?

95 IlpuBenute npuMepbl MHOTOTPAHHUKOB?

96.YTo0 Ha3bIBAETCS TEJIOM BpAIICHUA?

97.1lpuBenute mpuMepbI TEJ BpaICHUS.

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

1. Brruncaure:
2 1

a) 5—(27)3:(8)3;
6) 2V9 - 33/24;

20373
B) 3 375’
r) 2-logs 10 — logs 4;
Il) 3210g3 5;
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1 1
2 logzg—logzg
log, 256
2. YTpocTuTe BBIpaKEHHE:

z 6
) 8k3-k2 ) a22
a) ——, .
k_g M S/as

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

1. Breruucnure:
2

) ()
6) 4 - V25 - 2 - V40;

B) V36 - 24 - 54;

r) 2 -logs 6 — logs 4;

21) 4_310g4 3;

e) 1110g2 4+logqq 2

2. YHpOCTI/ITG BBIp&)KGHI/Ie'

) (32x197s: 6) Y3207 - Va3

3. BeimosHuTE IEWCTBUS:

log,s 5 + Togs 45"

IIpuMepHbIe NpakTHYECKHE 3a1aHUS:
3apanue 1:

Bapuant Ne 1

1. Beraucaure:
a) 2+ (0,323
6) V18- V-12;
B) V1232 - 36;
r) 4-log, 2 -log, 4 + 2;
n) logs 200 — logs 8
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e) 104'—3 10g10 5.
2. YTIpocTuTe BBIPAKEHHE:
2 3
3a 3)%-q2 4 4
a) %; 0) V2n13 - V/8n3,
a3
3. BeimonauTe NENCTBUL:

17
10g13 17 - 10g13 E

Bapuant Ne 2

1. Breruucnure:
2 1
a) 3-8 — (8%);
3120,
6)0,5- T
B) V16 - V4 — 23/27;
r)loggs 6 —logg s 12;

log; 8
) 2 — 4
logs 2

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

7 2
Z = 17 34
a) ys-ys; 6) Va2 Vx16,
3. BeImmoiauTe 1eNCTBUA:

17
10g13 17 - 10g13 E

3ananmue 2:
BapuanTt Ne 1
BoraucnuTe npeensr:

. 3x%-17x+10 . 5—X . W1+z2-1 23+ x+1
1. lim—————, Clim——— 3. lim ——, 4, lim————
x>5 3x% —16X +5 x>53_ /2% —1 2>V3 372 x>o 3% 4+ X% +1
. 2x*-5x-3
5. Beraucnuts npeaen GpyHKum lemnpn X, =3 M X, =0,
Bapuant Ne 2
BBIYUCIIATE MIPEACIIBL:
. Ax® —7x+3 ) X o 1-1-x2 . Bx* —x® +2x
1. lim—————. 2. lim . 3. lim——————, 4, lim—————,
o1 3x* —2x -1 X0 \J3+ X —+/3—X -0 x? oo x*—8x° +1
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. AXP —TX -2
5. Berancnuts npezen ¢pyskiun lim

—IpuXx, =0 U X, =0.
0 2X2 —Xx—6 P X, 0

IIpumepHbIe camocTONATEIbHBIE Pa00ThI

Pab6ora 1:
Bapuanr Ne 1
1. Berunucnure:

T T T
2tg (=) -[tg — + cos —
9(4) [g3 6]_

a) . 3 '
cos;:—Zsm7
6) cos® 336° —cos®156° +1g100° -1g350° g°18° .
tg272° + ctg 2162° 2
. 3 7 37 3z
B) sin(a — f), COSa=—,008f=——, —<a<2r A Tt <f<—,;
) sin(a — ), ecnu COs c B ', <a<ZzHuz Yij 5

3 Vd
r) cosZa,ec/zucosaZE u O<a<E.

tg150° sin 200°

2. OHpe,HeJII/ITe 3HAK BBIPpAKCHUA:

c0s320°ctg140°
3. BrruncnuTe 3HaYeHHWE OCTAIBHBIX TPUTOHOMETPUYECKHX (YHKIUMH yria o,
3 3z
€ClIh Clga=— U 7 <a<—.
3 2
. 3
2
sin“(—+a) sin?(—a)

=1.

4. JloKaXuTe TOXJICCTBO:
Ctgz(a—Zﬂ') Ctgz(a—?’l)
2

5. Ympocrure: sin(a —2r)- cos(s?” —a)+tg9(7—a)-tg (37” +a) +cos? (% -a).

Bapuant Ne 2
1. Bremuucnure:
sin? x —3cos? x
a) y=

 2sin? x+cos? x

. 137
6) sin(—=~ 7y g (CE —otg CFy:
) sin( 5 ) + cos( 3 ) +19( 3 ) —ctg ( 2 )

, €CIM 1tgx = 3;

177 227 3'r

B) tg(a + f),ecu ctga:%, O<a<%;

a 3 3z
T) COS—,ecu COSax=— U — <a <2r.
2 5 2
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sin145° ctg 250°
c0s315°tg200°

3. Bbruncnute 3HaYEHUE OCTAIBHBIX TPUTOHOMETPUYECKMX (YHKIUMN yria o,

2. Ormpenenure 3HAK BbIPAKEHUS:

4 T
CCJIN COSO{Z—E u E<a<7z.

4. JloKaXHTe TOXKJICCTBO: g -tgB + (tga +1gp3)-ctg (e + ) =1.

: Y. cos(Z) —sin(®)y - sin(-
5. Ympocrure: cos(4) cos(G) sm(4) sm(G).

Pab6ora 2:
1°. c¢'= 8°. (tox)' =
2 (x) = 0. (clgx)' =
B uactaoctH, X = 10°.  (arcsinx)' =
(x%)' = 11°.  (arccosx)' =
(x°) = 12°.  (arctgx)’ =
0 arcctgx)’ =
(/X) = 13, ( gx)
' I[TPABUJIA JUDODEPEHIIMPOBAHUWA
(1) = 14°. (u+v)'=
X
30, (kx+h)' = 15°.  (U-Vv)' =
4. @4 = 16°.  (uv) =
B wactHoCTH, (€)' = 170, (cu)' =
5°. (|Oga X)' = 18°, (UJ B
B vacTHOCTH, (Inx)’= v
(Ig X) = (lj ~
B yactHOCTH, v .
6°. (sinx)' = ITPON3BOJHAA CIIOXKHOU ®YHKIN
7°. (cosx)' = 19°.  f(e(x)' =
Pa6oTa 3:
3anucaTh TaOIMYHBIE HHTETPAJIbI:
1°. J.de =
2°, J'xadx = B wacTtHOCTH, 'fdx =
O
X
4°, jaxdx = B yvactHoCTH, j e dx =
2°. jcos xdx =
6°. jsinxdx =
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7°.

8°.

9.

10°.

dx
Joosix ™
oS~ X

dx
Isin2 X

d
="

a

J. dx
a?+x?

=X

B ygactHOCTH, j

B wactHOCTH,
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7.4.0ueHOYHbIE CPeICTBA sl MPOBeIeHUsI MPOMEKYTOYHOM aTTecTAlluN

[IpomexxyTouHas arrectanus

. JInunsbie IIpumepsr
dopma [IpakTrueckuit
ATTeCTAIHH 3HaHus Ymenus onbIT (BIa%ETH) Ka4yecTBa OLIEHOYHBIX
CTYACHTA CpeCTB
Huddepen | Kontpons Omnenka Omnenka Onenka KonrtponsHast
LUPOBAHHBI | 3HAHUS YMEHHS pelaTh | HABBIKOB crocobHocTH | paboTa
il 3auer (B | OCHOBHBIX THUIIOBBIC JOTHYECKOTO IrPaMOTHO | | IpHUJIAraeTcs
BUJIC OTIpeieNIeHH, | 3a1aun B | MBIIIUICHUSI TIPH | YETKO
KOHTPOJIBH | TEOpEM, obmacTu peleHun 3ajaad | u3Jaratb
oif paboTsl) | Gpopmy, npodeccruoHals | B obnactu | Matepuail B
NpaBUI W TIp. | HOK npodeccuoHanb | TUCBMEHHOM
B MaTeMaTUKE | JIEATEILHOCTH. | HOH BUJIC
Ornenka JeSTeTbHOCTH
YMEHUS
OHUMATh "
yMETh
MPUMEHATh Ha
MPaKTHKE
TEOPETUUECKU I
MaTepua
DK3aMeH KonTpons I'pamoTHO Ouenka Bonpocet  u
3HAHUSA u3nararthb CIIOCOOHOCTH | OMIIETHI
OCHOBHBIX TEOPETUUECKUI rPaMOTHO | | TMPUJIAraloTCs
omnpeseNieHu, | MaTepuanl u YETKO
TEopeM, yMeJo u3Naratb Xoj
bopmy, IPUMEHSTH €ro pelieHus
MpaBWJI U Tp. | IPpH  PELIeHUN 3a1a4 B
B MaTeMaTHKe | MPAKTHUYECKUX obnactu
3aa4y npodeccuona
JBHOMN
JESITENIbHOCT
u
apryMeHTHpO
BaTh
pe3yJIbTaThI

7.4.1 IlpumepHbIe BONPOCHI ISl POBEJAeHNSI IPOMEKYTOYHOM aTTecTalum:

1. Lensie m parmuoHanbHbIC uHcia. JleWcTBUTEIbHBIE Yuciaa. AOCOTIOTHASs M
OTHOCHUTEJIbHAS! TOTPEIIHOCTH.

2. Kophu u crenenu, ux cBoiicTBa.

3. Jlorapudwm: onpenenenue u cBoiicTBa. Buast norapudmos. [IpaBmna nerictuii
c jorapudmamu.

4, Jlorapudmudeckue ypaBHeHHS U HepaBeHCTBA. CIIOCOOBI peleHusl.

d. [lokazarenbHble ypaBHEHHS U HepaBeHCTBA. CIOCOOBI pelleHMUS.
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6. Pannannas mepa yriia. COOTHOIIEHUS MEXIY I'PALyCHOM U paJuaHHON MEpaMHu
yria. CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC 4YHucia. TpuroHomeTpuyeckue GyHKIUU
YUCJIOBOIO apryMEHTA, 3HAKU UX 3HAYEHUU.

7. OcHOBHBIE TPUTOHOMETpHUUECKHUE TOxAecTBa. Dopmyibl puBeneHus. CuHyc u
KOCUHYC JBOWHOIO yTJIA.

8. IIpocreiimmue TPUTOHOMETPUYECKUE ypaBHEHHUS. Pemenue
TPUTOHOMETPUYECKUX YPaBHEHUI

Q. Oyukiuu. CnocoObl 3ananus QyHkuuu. CoiictBa (QyHkuui. CroxxHas
byHKIMS.

10. CrenenHas pyHKIus: ONpeIeJIeHUE, CBOMCTBA U rpaduKu

11. Tloxa3arenbHas QyHKIMS: ONpeeieHe, CBOWCTBA U rpaQuKu

12.  Jlorapudmuueckas GyHKUIMS: ONpeeIeHnEe, CBOUCTBA U TpadUKy.

13. CuHyc, KOCUHYC, UX CBOICTBA U rpauKH.

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

15. Tlpeob6pazoBanusi  rpadukoB. I[lapannensHbli  MEpeHOC,  CUMMETpPHS
OTHOCHUTEJIBHO OCel KOOpJMHAT M Havaja KOOPJAUHAT, PACTSXKEHUE U CKATHE.

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

17. TlpaBuna u Gopmyinsl guddepeHupoBanus GyHKINMN.

18. HeoOxoaumble M JOCTaTOYHBIE YCJIOBHS BO3pacTaHUsd U YOBbIBaHHS (DYHKIIHH,
CYILIECTBOBAaHUSI KCTPEMyMa.

19. HeobOxoaumble U JOCTATOYHBIE YCJIOBHS BBIMYKJIOCTH M BOTHYTOCTH rpaduka
dynkiuu. OnpeneneHue TOUYKH rneperuoa.

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

21. OO6mras cxema mocTpoeHus rpaukoB PyHKIMA ¢ TOMOIIBIO TIPOU3BOIHOM.

22. llepooOpasnas: ompezaencHue. HeornpeaeneHHbIH MHTETpA: ONpeAcieHUE U
CBOWCTBA.

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

24.  OrmpeneneHHbIN UHTETPAT: ONPEIACICHUE, TEOMETPUIECKUN CMBICIT U CBOHCTBA.
25. KpuBonumHeiHass Tpamenus: TOHSTHE, CIOCOOBI BBIUMCICHUS TUIOMIANA C
MOMOIIIBIO OIPEIETICHHOIO HHTETpaa.

26.  OCHOBHBIC TTOHATHS KOMOUHATOPHKH.

27. CoObrtusa. Kiaccuueckoe ompezeneHue BEPOATHOCTU. Teopembl CIOXKEHHS U
YMHOKEHUS BEPOSITHOCTEM.

28. Bekrop: ompenencHue W AchcTBHS Han HuMH. CBOHCTBA JIEWCTBUN HaJ
BEKTOPAMH.

29. TloHsTHE MPAMOYTOIHHOM AEKAPTOBOW CUCTEMBI KOOPJIMHAT HA IJIOCKOCTH U B
npoctpancTie. [IpaBuna necTBuii HaJl BEKTOpaMH, 3aJaHHBIMHA KOOPJAUHATAMMU.
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30. OcCHOBHbIE OHATHUS CTEPEOMETPUU. AKCHOMBI CTEPEOMETPUH U CIEICTBUS U3
HUX.

31. B3aumHOE pacnonokeHue NpSIMbIX, MPSIMON U IJIOCKOCTH, ABYX IUIOCKOCTEN B
npocTpancTBe. OCHOBHBIE TEOPEMBI O MAPALIEIBHOCTH MPSAMOM U IJIOCKOCTH.

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

33. IlepneHAMKYISIPHOCTh MOPAMOM M IUIOCKOCTU. 3aBUCHUMOCTb  MEXIY
MapajuIeIbBHOCTBIO U MEPIIEHIUKYJIAPHOCTBIO MPSAMBIX U IIIOCKOCTEM.

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

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

36. IloHsiTMs ABYTrpaHHOrO yria, JMUHEHMHOro yria, yria MeXAy IUIOCKOCTSIMHU.
OCHOBHBIE TEOPEMBI.

37.  llepneHAMKYISIPHOCTH ABYX MIOCKOCTEH.

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

40.  Tlapamnenenunen. Ceyenue B napasuienenumnene. OCHOBHbIE TEOPEMBI.

41. Tlupamuna: onpeneneHue. [IpaBunbHas nupamua.

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

43. Iap u cdepa: onpeneneHne U CBOUCTBA.

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

7.4.2. llpumepHbIe 3a1a4M I IPOBeAeHUs] MPOMEKYTOYHOM aTTecTalun

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

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

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

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

sinz(%)+tg3(§)—2 cos%

1.
2. Pemmre cuctemy HEpaBEeHCTB: {
3.

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

Z3=Z4

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

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

2x—y—z=0
x—2y+z=0

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

{5x—3y+4z—6

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

5. Beruuciure: —
2—COSTT—2 sm;
6. Brruncnure 3Ha4YeHHE OCTAIBHBIX TPUTOHOMETPUYECKUX (PYHKIHUK yria o,
V3 37w
€CJIA COS @ = Py < a<?2m.
Z —
1. J{nst 3ajaHHBIX Z1, Zy, Z3, Z4 BBIYUCIUTD BHIPAKEHUE Z: _Zi, €CJIN

L =—3—i,2,=2—2i,23 =3+ 2i,2z, = 5.

7.4.3 IlpuMepHbIe 3aJaHUA JJIS OATOTOBKH K IK3aMeHy

1. [octpouts rpaduk pyukunm y=3"-2
2. [TocTpouts rpadux dynkuun y = 3 + sin 2X.
3. Haiinute o6nacts onpenenenus pyukiuun y = log,(8 —x), y =+vx+ 1.
4. Uccnenyiite GpyHKIMIO HA Y8THOCTh Y = X2 COS X.
5. Havitu f°(1),ecnu f (x) :§+4ex
X
. x? e”
6. Haiitu npousBoanyto Gpynkmuu f(X) = 5+ In X+ o
. x*  x? 1
1. Haiinute makcumyMm pyHKImm Y = 3 5 2X—2 3
8. Hatitu Touku nmepernda QyHKIuu y = 1o
- X
Q. Haittu HeonpeneeHHbIN NHTETPAI: J. =2 + i— 3 [dx
cos’x 6
o o X+1
10. HaiiTu HeompeeeHHBIH UHTETPAT: j(x]dx
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3
11. BblYMCINUTH ONpEnEIeHHbIN HHTETpal: _[ (3x? + x)dx
2

12.  BblYUCIUTH MWIOMAAb GUTYPHI, OTPAHUUCHHOMN THHUSAME Y = X°,y = 2 — X
13. B mkone 1254 yyammxcsa. U3 mux 1200 ¢ xopowei ycneBaemocTbto. Hailitu

BEPOSITHOCTh TOTO, UTO HayraJ BEIOpAaHHBIM YUEHUK Oy/IeT HEeyCIeBaIOLIUH.
14. Ckonpkumu cnocobamMu U3 25 Y4YEHUKOB Kjacca MOXKHO BblOpaTh 4 aid

y4acTHs B IPA3IHUYHOM KOHUEPTE?
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7.4.4 TllpumepHbIe OWIIETHI AJ1s1 IPOBEIEHUS IK3aMeHa

1920

MUHHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHUA P®
®enepanbHOE rocy1apCTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BBICIIETO 00pa30BaHUs
«Ky0aHckuii rocyiapcTBeHHbIH YHUBEPCUTET»

(®I'bOY BO Kyo6I'Y)

HNucTutyT cpennero npogecCHOHAJbLHOIO 00pa3oBaHus

BMJIET Ne 1
1. Lenbie u paunoHanbHble yKcia. JlelcTBUTeNbHbIE Yncia. AOCONIIOTHAS U
OTHOCHUTEJIbHAS OTPEITHOCTH.
2. [IpsimoyronpHas (1ekapToBa) cUCTEMa KOOPAMHAT B IpocTpaHcTBe. Dopmyna

PAcCTOSIHUSI MEKy IBYMsI TOUKaMH. Y paBHEHUE Cepbl.

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

YTO €My MOMAJETCs BEIyYeHHbIN OUIIET.

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

1920

MUHUCTEPCTBO HAYKU U BBICIHIEI'O OBPA3OBAHUSA P®
®denepalibHOE rOCYJApPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUpPEKACHHE
BBICIIIETO 00pa30BaHUs
«Ky0aHckuii rocyiapcTBeHHbI YHHBEPCUTET»

(®I'bBOY BO Ky6I'Y)

HucTuTyT cpeaHero npogeccuoHaJIbLHOr0 00pa3oBaHusA

BUWJIET Ne 2
1. CrereHu ¢ pallMOHATBHBIMU TIOKA3aTEISIMU: OINPE/IeNIEHNEe U CBOMCTBA.
2. BekTopsl B mpocTpaHCcTBE: OnpeiesieHUe U IUCTBUS HaJl HUMHU.
3. CKOTBKUMH CIIOCOOaMU MOKHO U3TOTOBUTH TPEXIBETHBIN (iar ¢ TOPU30HTATBLHBIMU

M0JIOCaMH, €CJIM UMEETCSl MaTepuai 7 pa3InyHbIX IBETOB?

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

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

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

9. 10INIOJTHUTEJIbHOE OBECIIEYEHUE JUCHUIIJINHBI

He npenycmotpeno
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Penen3usi
Ha pabouyro MporpamMmy Y4eOHOU JUCITUTITHHBI
.01 Maremaruka

qust crienmanprocTy 43.02.01 Opranuzanus o0ciTy’)KMBaHUs B OOLIECTBEHHOM ITUTaHUU

Pabowass mporpamma yweOHO# muctmruimabl [1/1.01 Maremaruka paspaboraHa Ui CTYICHTOB
CHENMAIBHOCTH  CPEIHETO  MPO(ECCHOHATBHOIO  00pa3oBaHus ({laﬂee CII0) 43'02'%1 OpraHm::ZI;
o0cirykuBaHus B OOIIECTBEHHOM IMTAHUM Ha OCHOBE IIpuMepHOI mporpammbl 0611?30 pa30TBfg:£ o
yueOHOW aucuuIuiiHbl «Maremaruka: anreopa W HAyajga MaTeMaTHueCKOro aHaimsa; reOM: (I?TBeHHI;IM
npohecCHOHANBHBIX 00pa30BaTE/IbHBIX OpraHU3allli, PeKOMEHIOBAHHO dDezIepaanqu);(I)[c’}c’)ll p erne
AaBTOHOMHBIM yupexaeHuem «DeepalibHblii MHCTUTYT Pa3BUTHS o6pa3ou13aHm» (Dr'AY « D ») B KZIl)I o
MPUMEPHOM MIPOrpaMMBbI [T pealn3aliiii OCHOBHO# NpodeccHOHAIBbHOM 00pa3oBaTebHOM nporpaMJI\\r/i pen
Ha 0a3e OCHOBHOI'0 0011Ier0 00pa30BaHusl C MOIYyYEHUEM CpeiHero o01ero oopasosanus. IIporokoin Ne3 or
utosnst 2015r. Perucrparmonssiii Homep petensun 377 ot 23 uromst 20151, DIAY «DUPOy.

Yuebnas mucummmna I1J[.01 Maremaruka usyuaerest B nukisie OIT obimeo6pasoparensuoii
noaroToBky yuebuoro mirana OITOIT CITO B yactu NpOGMIBHEIX guctumms T1]], O6yuenue nposoguTes
Ha Gase OCHOBHOrO O6Iero 0Gpa3’oOBAHMS M HALEICHO Ha norydeHue cpezuero obmero o6pa3oBaHms.
PaGovas nporpamma cocrasnena jurs ounoi (bopmer 06yueHms.

I[Tporpamma cocrasnena KBaIH(DUIMPOBAHHO, OTIHYACTCS CHCTEMHDIM oxonoM. B Heil oxBayeHs
BCE OCHOBHBIC BONPOCHI 110 NAHHON JAMCIUTIIHHE, NpopECCHOHANBHAS  3HAYHUMOCTD KOTOPBIX, IpH
TIOArOTOBKE KOMIETEHTHBIX CHELUATHUCTOB, 0COGEHHO Beiuka, Bubr BHEAYZMTOPHBIX CAMOCTOSTENBHBIX
paboT Ho3BOIIOT 0606IIHTE 1 YriyOuTh M3yyaeMslii Matepuai, u HAIpaBJIEHbI HA 3aKpeILIeHHe YMECHHS
IIOHCKA, HAKOTUICHHSA U 00pabOTKH Pa3IMUHbIX HCTOUHHKOB uHpOpMaLuH,

CuctemMa 3HaHuit W ymeHmif, 3aokenHas B COZNCpKAaHUM, CIIOCOGCTBYET MNPHOGPETEHHIO
HPAKTHYCCKOTO OIBITA M COOTBETCTBYET TPeGOBAHMAM K pe3ylbTaTamMm ocBoeHus mpenmera. Ilacropr
IPOrpamMMbl 0G0CHOBAHHO M IIOJHO OTpaKaeT CONICPIKAHUE TUCLHUIINHEL, €€ POJIb H MECTO B [OTOTOBKE
CHICLAAIMCTA CPE/IHEr0 3BEHA, PACKPBIBACT LEJH U 3a1a4H Y4eOHO Aucuummabl. Omnpe/ienensl TpeGoBaHus
K YMEHHSM M 3HAHUSM CTYJICHTOB.

PaGoyas mporpamma paccuntana na 360 uaca. Jlaruoe KonHYeCTBO YacoB, BbIIENEHHOE HA OCBOEHHUE
y4eOHOM JHCUUIUIMHBI, TTO3BOJIUT TOJNy4HTh HEOOXOIMMBIC 3HAHMS M yMEHHS, KOTOpPBIE ~ MOJKHO
[IPUMEHATD B JaIbHENINEM Ha pakTHKE.

Temarnueckuit mnan umeer onTuManbHOE PacIpelICieHue YacoB 110 pasjiesaM U TeMaM 110 OYHOM
(bopme obydenns, B cooTBETCTEMM ¢ Y4YEOHBIM IIJIaHOM.

Kaxnpiit pasgen nporpammsr OTPaXaeT TEMAaTHKY M BOIPOCHI, MO3BOJISIONIHAE, B HOJHOM obneme,
M3YYHTh  HEOOXOMMMBIH  TeopeTHdecKuit marepuan.  Ilposenenne  mpaxTHyeckux 3aHATHH,
TPEe/lyCMOTPEHHBIX paboyeii IIpOrpaMMoi, TO3BOJIAIOT 3aKpPENHUTE TEOPETHICCKUE 3HAHMSI, IPHOGPETCHHEIE
TIPY U3YUCHUH JAHHON JUCIUIUIUHEL,

Wsyuenne awmcummmmsr «Maremarukay criocobeTByeT 9 (heKTHBHOM U KauecTBeHHOI IIOJITOTOBKE
MOJIO/BIX CIICLATNCTOB B 06JIaCTH ITPOrPAMMUPOBAHHUS B KOMIBIOTEPHBIX cucTeMax. PaGoyast mporpamma
COACPHT MHHUMYM JIUTEPATYPbl, HEOGXOMMUMOI /1Sl U3ydeHHs! AAHHOMN JIHCIIHILIHELL

- i Paspaborannas  pabouas mporpamma yueOHoW aucuumumebl I, 01 MaTeMa?)lg;ll
PEKOMEHIyeTCsI JUIsl UCTIOIb30BaHUs B yueOHOM IPOIIECCe MPHU MOATOTOBKE 00YYAIOIIUXCS 110 CIIEIHANIbH!
43.02.01 Opranuzanus o0ciIyKMBaHKs B OOIIECTBEHHOM MTUTAHUH.

Hoyenm kagpedpwr  coyuanvnwix, 2YMAHUMAPHBIX U .
ecmecmeento - nayunvix oucyunaun PI'E0Y BO %7 B.I".Menosn
CK® «PI'VII», k.n.1., doyenm 0/
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Penensus
Ha pabouyIo MporpaMMmy y4eOHON AUCIUTUINHBI
.01 MaremaTuka
st cnienuanbHocTd 43.02.01 Opranuzanus 00cayKHUBaHUS B OOIIECTBEHHOM NMUTaHUN
Pabouass mporpamma yueOnoi mucrurumabel [1J[.01 Martemarnka pa3paborana uist
CTYJICHTOB CIEIHUAIBbHOCTH cpeaHero mnpodeccuonansHoro obpazoBanus (mamee CIIO)
43.02.01 Opranmzanus oOcCTy)XMBaHUS B OOIIECTBEHHOM IMTAaHMM Ha OCHOBE IIpmmepHONH
nporpamMmbl 001meo0Opa3oBaTeibHOW yueOHOM aucuuiuHael «MaremaTrka: anreOpa ¥ Havajia
MaTeMaTH4YeCKOTO  aHaJlM3a; TeoMeTpus» Uil Mpo(ecCHOHANBHBIX  00pa30BaTEeNbHBIX
opranusanuii, pekoMenoBaHHol denepaabHbIM TOCYJapCTBEHHBIM aBTOHOMHBIM YUPEXKIEHUEM
«DenepanbHbli MHCTUTYT pa3Butus odpazoBanus» (PI'AY «DPUPO») B xauecTBe NpUMEpPHOU
MIPOTrpaMMBI JIJISl pean3aini OCHOBHOU MpodeccuoHanbHoi o0pazoBaTenbHOU mporpammbl CITO
Ha 0a3e OCHOBHOTrO 00IIero 00pa3oBaHHsS C TOJYYEHHEM CpEeIHEro oO0Iero oOpa3oBaHMSL.

[Iporokon Ne3 ot 21 uronsg 2015r. Peructpaunonusiii Homep peuenzuu 377 ot 23 utons 2015r.
OI'AY «DUPOV.

VYueOnas nucuurmumna I[1/1.01 MaTtemartuka usyyaercst B LUKIE 0011€00pa3oBaTEIbHON
MOJITOTOBKH y4eOHOTO0 TuTaHa B YyacTy MpouibHbIX auctumuiiH [1]]. O0ydyenne mpoBoauTcs Ha
0a3e 0OCHOBHOTO 00111eT0 00pa30BaHMS U HAIIEJIEHO Ha MTOTyYeHUE CPEAHETO 00111eT0 00pa3oBaHMs.
Pabouast mporpamma coctaBiieHa st 04HOM (OPMBI O0yUIECHHS.

[IporpamMma cocraBieHa KBaau(pUIUPOBAHHO, OTIIMYAETCSI CUCTEMHBIM I0X0JI0M. B Helt
OXBa4yeHbl BCE OCHOBHBIE BOIPOCHI MO AAHHON JMCHUIUIMHE, Mpo(deccCHOoHaIbHas 3HAaYMMOCTh
KOTOpBIX, MpH TOJArOTOBKE KOMIIETEHTHBIX CIIEHUAINCTOB, OCOOEHHO Beluka. Bujsl
BHEAYJUTOPHBIX CaMOCTOSITENIbHBIX Pa0dOT MO3BOJSIOT O0OOIIMTH U YINIyOUTh H3ydaeMbIid
MaTepuall, U HalpaBJIeHbI Ha 3aKpENIeHUE YMEHUs [TOMCKA, HAKOIUIEHUS M 00pabOTKU pa3IMYHbIX
HCTOYHHUKOB UH(DOpMAIUH.

Cucrema 3HaHMI W YMEHHUU, 3aJI0)KCHHAsI B COJACPKAHUHU, CITOCOOCTBYET MPHUOOPETECHHUIO
IIPAKTUYECKOTO OIbITA U COOTBETCTBYET TPEOOBAHMSAM K pe3yJIbTaTaM OCBOEHHS IpeaMeTa.
[Tacmopt mporpaMmMbel 0OOCHOBAHHO U IOJHO OTPa)KaeT COAEp)KaHUE NUCLMILIMHBI, €€ POJib U
MECTO B HOJTrOTOBKE CIELUAINCTA CPEIHEr0 3BEHA, PACKPbIBACT L€ U 3aJaud y4eOHOM
aucuuIuinHbl. OnpezneneHsl TpeOOBaHUS K YMEHUSM U 3HAHUSIM CTY/IEHTOB.

PaGouas nporpamma paccunrana Ha 360 yacoB. JlaHHOE KOJUYECTBO YaCOB, BBIJCIIEHHOE
Ha OCBOCHME YyUeOHOM IUCLMIIIMHBI, IMO3BOJIUT MOJIYYUTh HEOOXOIMMBIE 3HAHUS M YMEHMS,
KOTOpbIE  MOYKHO IPUMEHATh B JaJibHEHIlIeM Ha NpakTHKe. TeMaTudyeckuil IUlaH HMeeT
ONTUMAJILHOE PACHpPEJENICHHE YacoB [0 pa3jelaM M TeMaM 10 O4HOM Qopme oOyueHus, B
COOTBETCTBUU ¢ Y4eOHBIM M1aHoM. Kaxkaplil pa3aen nporpaMMbl OTpakaeT TEMaTUKY U BOIIPOCHI,
[IO3BOJISIIOIIME, B IOJHOM OOBEME, H3yYUTh HEOOXOAUMBIH TEOPETUYECKUH MaTepuall.
[IpoBeneHue NpPaKTUYECKUX 3aHATUM, MPETYCMOTPEHHBIX pabodel Mporpammoi, MO3BOJISIOT
3aKpEeNUTh TEOPETUYECKUE 3HAHUSI, IPUOOPETEHHBIE NPU U3YUESHNUHU TaHHON JUCIUIIINHABI.

W3ydenne mucuuiuinHael «MaTteMaTukay crnocodctByeT 3(h()eKTUBHON M KaueCTBEHHOMH
MIOJIFOTOBKE MOJIOABIX CHEIMATIMCTOB B 00JIaCTH IPOrPAMMUPOBAHUS B KOMITBIOTEPHBIX CUCTEMAX.
Pabouas mporpamma COIEpKUT MHUHUMYM JIMTEpaTypbl, HEOOXOAUMOM Ul M3y4EHUsS JaHHON
IUCUUIUIMHBL. Pa3paboranHas pabouas mporpamma ydyeOHOW aucuuIuinHbl «MaremaTuka»
peKOMeHayeTcs Al UCHOJIb30BaHUs B y4eOHOM Ipoliecce MpH MOATOTOBKE OOydaromuxcs 1o
cneunanbHocTd 43.02.01 Opranuzanus o0cay>KUBaHHUs B O0IIECTBEHHOM MUTAaHUH.

Hoyenm xagedpuvl unghopmayuonmwix
obpazosamenvrlx mexnonozuil paxyromema
Mamemamuxy u komnviomepnulx Hayk @I" FOY BO
«KyoI'V», k.n.1., Ooyenm
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