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1. IACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JIUCIATLIMHBI

1.1. Ob6aacTh NpuMeHeHHsI POrPAMMbI

PabGouass mnporpamMma aucuuIiMHel «Marematukay —paspaboTraHa s
CTYJIEHTOB CIIEHUALHOCTH CpeaHero mpodeccuoHaabHOro oOpa3oBaHus (nanee
CIIO) 21.02.08 IlpuknagHasi reoje3uss Ha OCHOBE MPUMEPHON MPOrpaMmbl
oOmieoOpa3zoBaTenbHON y4eOHON AuCHUIUIMHBI «MareMmaruka: anredpa W Hadana
MaTEMaTUYECKOr0 aHaju3a; reoMeTpus» sl MpodecCuoHaIbHBIX 00pa30BaTEIbHbBIX
opraHu3zaiuii, pexoMeHjoBaHHOW denepanbHbIM TOCYJAPCTBEHHBIM aBTOHOMHBIM
yapexaeHuem «denepaabHblii HHCTUTYT pa3BUTHS 00pazoBanusy (PI'AY «DUPOy)
B KayeCTBE MPUMEPHOMN MPOrpamMMbl JJIsl peaan3aliid OCHOBHON Mpo¢ecCHOHaIbHON
oOpazoBarensHOil mporpammbl CIIO Ha 06a3ze ocHOBHOTO 00IMIEero oOpa3oBaHUS C
NOJIy4eHUEM cpefHero oduiero odpazoBanus. IIporoxon Ne3 ot 21 wurons 2015r.
Peructpaunonnsiii Homep peneHsun 377 ot 23 uronsa 2015r. ®I'AY «OUPO» ¢
yueroM [IpumepHOli OCHOBHOM 00pa3oBaTEIbHON MPOTPaMMBI CPEIHEro OOILEro
oOpa3oBaHMsl, OAOOpEHHOW pemieHHeM (eaepasbHOro y4eOHO-METOJUYECKOTrO
oOBeuHEeHus 1o 001eMy oopazoBanuto (MpoTokoii oT 28 utoHs 2016 r. Ne2/16-3).

1.2. MecTo y4eOHOI TUCUMIIJIMHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH
CIEeNMATUCTOB CPeIHero 3BeHa:

VYyebOnas JTUCITUTUTHA «Marematuka U3ydaeTcs B IIUKJIC
o011e00pa3oBaTeNbHbIX AUCIHIUIAH, (OPMUPYEMBIX U3 00s3aTEIBHBIX MPEIMETHBIX
obonacteit ®I'OC cpennero obmiero obOpazoBanusi, s crneruanbHocTd 21.02.08
[Tpukmannas reoxesus. M3ydenue mucruruimabl [1J[.01 Marematnka HEoOX0aMMO
1151 ocBoeHus nocnenyromein nucuuruinasl EH.01 Maremaruka.

1.3. lesqn 1 3a1a4u y4eOHOI JMCHUIIMHBI — TPEOOBAHUS K Pe3yJIbTATaM OCBOCHMS
AUCHMILIUHBI:

Hear aucouniauubl: GOpMUPOBAHUE TMPEACTABICHUM O MaTeMaTHUKE Kak
YHUBEPCAIBHOM SI3bIKE HAYKH, CPEJICTBE MOACIUPOBAHUS SIBICHUNA U MPOLIECCOB, 00
UACIX U METOAAX MATEMATUKU.

3agauyu AMCUMIIMHBI:

— OBJIQJICHUE MAaTEMaTHUYECKUMH 3HAHUSMHU U YMEHHUSIMH, HEOOXOAUMBIMU B
MOBCEIHEBHOM JKMU3HMU, I U3YUCHHSI CMEKHBIX €CTECTBEHHOHAYYHBIX IUCHIUIUIMH Ha
0a30BOM ypOBHE M JUCHUUIUIMH MPO(PECCHOHAIBHOTO IMKJA; JIs MOJy4YeHUs
oOpazoBaHuss B 00JIacTsX, He TpeOyromMX YrIyOJeHHOW MaTeMaTUYeCKOM
MOJITOTOBKH;

— pa3BUTHE JIOTHYECKOTO MBIIIICHHUS, MPOCTPAHCTBEHHOTO BOOOpAKCHHMS,
AITOPUTMHUYECKON KYJIBTYPhl, KDUTHYHOCTH MBIIINIEHUSI HA yYPOBHE, HEOOXOJAMMOM
i Oy yiiedt mpohecCuOHANBHON e TENbHOCTH;



— BOCIIMUTAHHE CPEACTBAMU MATEMATUKH KYJbTYpbl JUYHOCTH, MOHHMAHMS
3HQUMMOCTH MAaTE€MaTUKH JJISI HAyYHO-TEXHUYECKOrO IIpOrpecca, OTHOLIEHUS K
MaTeMaThKe, KaK K YacTh OOIIEYeIOBEYECKOH KYJIbTYphl 4Yepe3 3HAKOMCTBO C
HUCTOPUEN MAaTeMaTHKH;

— pacHIMpeHHe U cucTeMaTru3alusi oOIuX CBEACHUN 0 QYHKIMIX, U3yUeHUE
HOBBIX KJIACCOB 3JIEMEHTAPHBIX (QYHKIIUH;

— paclIMpeHWe M COBEPIICHCTBOBAHME MAaTEMaTHYECKOIO  armapara,
c(hOpMHPOBAHHOTO B OCHOBHOM IIKOJIE;

— O3HAKOMJIGHHE C »dJeMeHTaMHu Ju(QepeHIMaibHOro HCYUCICHUS Kak
anmnapaToM UCCJIeI0BaHMs (PYHKIUN, PEIIeHUs MPUKIIATHBIX 3a]1a4;

— WU3yYCHHE CBOWCTB MPOCTPAHCTBEHHBIX TeJ, (OPMUPOBAHHE YMEHUS
NPUMEHSTH 3TH CBOMCTBA JJI PEIICHHS IPAKTUYECKUX 3a/1a4;

— pacHMpeHHe U yriyOJieHWe MpPEeJICTaBIEHU O MaTEMaTUKE KaK 3JIEMEHTE
4eJIOBEUECKON KyJIbTYphl, O IPUMEHEHUH €€ B IIPAKTUKE;

— COBEpPIICHCTBOBAaHUE WHTEIUIEKTYIbHBIX M PEYEBBIX YMEHHHA IIyTEM
Pa3BUTHSA JOTMYECKOTO MBIIUIEHUS, 000TallleHe MaTeMaTHIYECKOIO S3bIKA.

1.4 IlepevyeHb MIIAHUPYEMBIX Pe3yJabTATOB 00yUYeHHS 10 AUCHUILINHE (epeYeHb
¢GopmupyeMbIX KOMIIETEHLINI)

OcBoeHue  cojuepKaHus ~ y4eOHOM  JHCIUIUIMHBI  «MaTemaTHKay
00€eCIeunBaeT JOCTIKEHUE O0yUaOIIMMUCS CISAYIOMIUX Pe3yabmamos:.

JIUYHOCMHbBIX .

— c(hopMUPOBAaHHOCTh TPEACTABICHUN O MaTeMAaTHKE KaK YHHBEPCATbHOM
S3BIKE

— HayKH, CPEJCTBE MOJICIMPOBAHUS SIBJICHUH U MPOIIECCOB, UACIX H METOIaX
MaTEeMaTHKH;

— T[IOHUMaHWE 3HAYUMOCTH MATEMaTUKH JUIsI  HAyYHO-TEXHUYECKOTO
nporpecca, CQOPMHUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKe Kak K YacTu
0O0IIIEeYeIOBEYECKON KYJIbTYphI Uepe3 3HAKOMCTBO C UCTOPUEH PA3BUTHUSI MAaTEMATHKH,
DBOJIIOIIHEH MAaTEMATUUECKUX UJIEH,

— pa3BUTHE JIOTHYECKOTO MBIIUICHHS, TPOCTPAHCTBEHHOTO BOOOpaKEHUS,
QITOPUTMHYECKOW KYJIBTYPhl, KPUTUYHOCTH MBINIJICHUS HA YPOBHE, HEOOXOJIUMOM
151 Oyayiier npodecCuoHaIbHOM IeSITEHLHOCTH, JIJIsl TIPOJIOJDKEHUsT 00pa3oBaHusl U
caM0o00Opa30BaHMUS;

— OBJAJICHHE MaTEMaTUYCCKUMH 3HAHUSIMH U YMEHHUSIMH, HEOOXOIUMBIMUA B
MTOBCETHEBHOM KU3HU, IS OCBOCHHS CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCIUIUINH U
JTUCITUTIINH MPOQPECCHOHAIBHOTO ITUKJIIA, JIJIS MOJydeHus oOpa3oBaHMs B 00JIACTSX,
HEe TpeOyIoIUX yriyOJeHHOW MaTeMaTUUeCKON MOATOTOBKH;

— TOTOBHOCTh M  CIOCOOHOCTh K OOpa3oBaHHIO, B TOM  4YHCIE
caM000pa30BaHNI0, HA TPOTSHKEHWW BCEH >KU3HU; CO3HATEIHHOE OTHOIICHHE K
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HEMPEPHIBHOMY OOpa30BaHUI0 KaK YCJIOBHUIO YCHEIIHOH TPO(PECCHOHATBLHON W
OOIIIECTBEHHOH JEATEIILHOCTH,

— TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITCIIBHOH TBOPUYECKOH U
OTBETCTBEHHOH JI€ITEIIHLHOCTH;

— TOTOBHOCTH K KOJJICKTUBHOH pabOTe, COTPYAHHYECTBY CO CBEPCTHHUKAMHU B
o0Opa3oBaTeIbLHOM, OOIIICCTBEHHO TOJIC3HOH, YIeOHO-UCCIIeI0BATEILCKON, TPOCKTHOH
U IPYTHUX BHUJAX NCATCIbHOCTH;

— OTHOIICHHWE K MPOPECCHOHANTBHON JEATCILHOCTH KaK BO3MOYKHOCTH
y4acTHS B pEIICHUH JINYHBIX, 0OII[ECTBEHHBIX, rOCyJapCTBCHHBIX,
OOIIEeHAITMOHABHBIX MPOOIIEM;

MemanpeOMemelx:

— YMEHHE CaMOCTOSTEIHHO OMNPEAENATh LEIH ASSTEIBHOCTH U COCTABIATH
IJIaHBl  JACATENBHOCTH, CaMOCTOSTEIBHO OCYIIECTBIISTh, KOHTPOJHUPOBATH M
KOPPEKTUPOBATh JACATEIBHOCTD, MCIOJB30BaTh BCE BO3MOXKHBIC PECYPCHI IS
TOCTIDKCHHSI TIOCTABJICHHBIX IEJIEH W pean3alliy TIJIaHOB JICSTEIbHOCTH; BEIOMPATH
YCHENIHbIE CTPATETUU B PA3IUYHBIX CUTYaIIUSIX;

— yMEHHE TPOIYKTHBHO OOIIAThCS W B3aWMOJCHCTBOBATH B TIPOIECCE
COBMECTHOU JCATEIbHOCTH, YUUTHIBATH MO3UIIUU JIPYTUX YUACTHUKOB JEATEIHHOCTH,
s dexTUBHO pazpemiaTh KOHPIUKTHI;

— BJQJICHUE HaBbIKAMHU [O3HABATEIBHOM, Y4YEOHO-MCCIIEIOBATEIbCKON U
MPOCKTHOU JESATENbHOCTH, HABBIKAMHU pa3pelieHuss MpooiieM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIbHOMY TIOMCKY METOJIOB PEIICHHS MPAKTHUYECKUX 3ajiad,
MPUMEHEHHUIO Pa3IMYHBIX METOJ/IOB ITO3HAHMUSI,;

— TOTOBHOCTh UM CIOCOOHOCTh K CaMOCTOSTEIBbHOH WH(OpPMAIMOHHO-
MO3HABATENILHON JEATEIbHOCTH, BKIIOUAs YMEHHE OPHUEHTHUPOBATHCS B PA3THUHBIX
UCTOYHHMKAX WHGPOpMAIMK, KPUTHYCCKA OICHWBAaTh W  HMHTEPIPETUPOBATH
uH(OPMAITHIO, TIOJTYIaeMYIO M3 PA3TMYHBIX HCTOYHUKOB;

— BIIQJICHUE S3BIKOBBIMH CpPEJICTBAMH: YMEHHE SICHO, JIOTUYHO W TOYHO
u3JlaraTh CBOIO TOUKY 3PEHHUS, UCTIOIh30BATh aJICKBATHBIC S3BIKOBBIC CPEICTBA,;

— BIIQJICHUE HaBBIKAMH I[IO3HABATCIIBHOW pedJICKCHM KaK OCO3HAHMS
COBEpIIACMbIX JCHCTBUH U MBICIUTEIBHBIX TMPOIECCOB, WX pE3yIbTaTOB U
OCHOBAaHMH, TPaHUI] CBOETO 3HAHMS M HE3HAHMUs, HOBBIX MO3HABATEIbHBIX 3a/lady U
CPEIICTB ISl UX JOCTHKCHUS,

— [ENeyCTPEMJICHHOCTh B MOWCKaX WU TPUHATHU  PEIICHUH,
COO0OpPa3UTENHHOCTh M MHTYHIUS, PA3BUTOCTHh MPOCTPAHCTBEHHBIX MPEACTABICHUH;
CIIOCOOHOCTh BOCTIPUHUMATH KPAacOTy M TAPMOHHIO MUDA;

npeoMemHubIX:



— c(hOPMHUPOBAHHOCTb IPEACTABICHUN O MAaTeMAaTUKE KaK 4acTd MHPOBOU
KyJbTYpPhl 1 MECT€ MATEMATHKN B COBPEMEHHOM LIMBUIM3ALNU, CIIOCOOAX OMHUCAHUS
SBJICHHH PEATbHOTO MUPA Ha MAaTEMATUYECKOM SI3BIKE;

— c(hOpPMHUPOBAHHOCTh MPEJCTABICHUH O MaTEeMAaTHYECKUX TMOHATUAX Kak
BAKHEHUIINX MAaTEMATHYECKUX MOJENAX, IO3BOJSIOIIMX OIKCHIBaTh M H3y4yaTh
pa3HbIE TPOLECCHl W SBJICHUA; IIOHMMAHUE BO3MOYKHOCTH aKCHOMAaTHYECKOIO
IIOCTPOEHUS MaTEMAaTUYECKUX TEOPUH,

— BJIQJICHUE METOJaMHU J0Ka3aTeIbCTB M AJTOPUTMOB PELICHUS, YMEHHE HX
IIPUMEHSATH, IPOBOAUTH JOKA3aTEIbHBIE PACCYKICHMS B X0 PELICHUS 3a/1a4;

— BJIQJICHUE CTAaHAAPTHBIMM IIpUEMaMU pPCEIICHHS pAalUOHAIBHBIX U
UPPALMOHAIBHBIX, TIOKA3aTEIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUUECKUX YPaBHEHUH U
HEPaBEHCTB, UX CHCTEM;

— HCIOJb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCIE IS
IIOMCKA ITyTH PELIEHUS U WUTIOCTPALUN PEIICHUS] YPABHEHUH U HEPABEHCTB;

— CchOPMHUPOBAHHOCTh  MPEACTABIEHUH 00  OCHOBHBIX  MOHSTHSX
MaTEMaTU4YECKOr0 aHAJIM3a M UX CBOMCTBAX, BJIAJCHHE YMEHHEM XapaKTEepU30BATh
noBeAeHue (PyHKIMH, HCIOIb30BAHKNE MOJYYEHHBIX 3HAHUU JIJISl OMCAHUS U aHAJIM3a
peanpHBIX 3aBUCUMOCTEN;

— BJIAJICHUE OCHOBHBIMU MOHATHSAMH O IUIOCKHX M IPOCTPAHCTBEHHBIX
reOMETPUUYECKUX (PUTypax, X OCHOBHBIX CBOWCTBAX;

— c(opMUPOBaHHOCTh YMEHUSI paclo3HaBaTh I'eOMETpUYeckue (Urypbl Ha
YepTekax, MOJEISAX U B peaIbHOM MHPE;

— MPUMEHEHUE U3YYEHHBIX CBOUCTB reoMerpuyeckux ¢uryp u Gopmyn s
pELIeHHs] TEOMETPUYECKUX 3a/1a4 U 33]1a4 C MIPAKTUYECKUM COJICPKAHUEM;

— c(hOpPMHUPOBAHHOCTh MPEJACTABICHUH O MpoLEeccax U SIBICHUSX, UMEIOLINX
BEPOSITHOCTHBIM XapaKTEpP, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaJIbHOM MHpE,
OCHOBHBIX MOHATHSX JIEMEHTAPHOH TEOPUU BEPOSITHOCTEH;

— YMEHUH HaxOJUTh W OLIEHUBATh BEPOSITHOCTH HACTYIUIEHUS COOBITMH B
MPOCTEUIINX MPAKTUYECKUX CUTYalMsIX U OCHOBHBIE XapaKTEPUCTUKU CIyYaHHBIX
BEJINYMH;

— BJIAJICHUE HaBBIKAMH HUCIIOJIB30BAHUS FOTOBBIX KOMIIBIOTEPHBIX ITPOrpamMm
IIPU pELIEHUY 3a/]a4.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1. O0beM y4yeOHOV TUCHUIJINHBI U BUABI Y4eOHOH padoThI

Bua yueOHoii padboThl

Konuuecmeo uacoe

MakcumajbHas yyeOHas Harpyska (scero) 372
Obsi3aTesibHAs ayJauTopHasi yueOHast 248
Harpyska (Bcero)
B TOM YHCJIE:
3aHATHA JCKIIMOHHOTO THIIA 124
IPAKTUYECKHE 3aHSITHS 124
CamocrosiTejibHAsi paGoTa 00y4alouUIerocs 110
(Bcero)
B TOM YHCIIE:
BueayauropHasi camocTosiTenbHasi paboTa 110
Kouncynpranumn 14

Ilpomesicymounas ammecmayus é oopme:

1 cemecTp — 9K3aMeH
2 CeMecCTp -— IK3aMEH

. Bcero CemecTpsl
Bun yuebHoli paboThl 4ACOR 1 5
YueOHasi HArpy3Ka (Bcero) 372 96 276
AyIuTOpHBIE 3aHATHSA (BCEro) 248 64 184
B Tom uncne:
3aHATHUA JIEK[IUOHHOT'O THUIIA 124 32 92
MIPAKTUYECKUE 3aHIATHUS (TPAKTUKYMBI) 124 32 92
nabopaTopHbIe 3aHATUS -
CamocrosiTesibHasi padoTa (Bcero) 110 24 86
B TOM YHCJIE:
Kypcosas paboma - - -
Pegepam 20 8 12
Camocmosmenvhas 6neayoumopHas paboma 6 6uoe
OOMAWHUX NPAKMUYECKUX 3A0aHUL, UHOUBUOYATIbHBIX
. 90 16 74
3a0aHull, CamMOCMOAMENbHO20 NO0O0pa U U3YUeHUs.
OONOIHUMENbHO20 MEeOPEeMULeCKo20 Mamepuaid
KoHcynpranuu 14 8 6
[TpoMexxyTouHas aTTectanus (dK3aMeH/3aueT/aud.3a4eT) DK3aMCH | 9K3aMeH
OO61mas TpyJ10eMKOCTh 372 96 276




2.2 CTpyKTypa TUCUMIJIMHBI:

KoanyecTBO ayIMTOPHBIX YaCOB Camocrost-
TeJbHAasi padoTa
o0yuarouierocst
H Teopertu- )
anuMEHOBaHUE pa3lIesIoB IIpakTuuec (uac.)
Bcero Yyeckoe
KHe 3aHATUA (B T.4.
o0yueHue
KOHCYJIbTAIIUM)
1 2 3 4 5

Brenenue 2 2 - -
AnreGpa 36 14 22 20
VYpaBHEHUs U HEPAaBEHCTBA 40 24 16 10
OCHOBBI TPUTOHOMETPUHU 32 16 16 10
OyHKIIMY, X CBOMCTBA U rpaduKu 18 8 10 10
Hayana marematnueckoro aHanusa 32 16 16 10
Kombunaropuka, cratuctuka u Tteopus | 24 12 12 20
BEPOSITHOCTEN
['eomeTpus 64 32 32 30
Koncynbranuu 14
Bcero no aucuumniauze 248 124 124 124
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2.3. TemaTnuyeckuii JIaH U coJepKaHue YUeOHOMN JUCIHIINHBI

HamMenoBanue payiesion u Tem Coaepsxanue yueOHOro MaTepHuaJia, JadopaTopHble padoThl M MPAKTHYECKHE 3aHATHSA, O0vem | YpoBeHb
CaMOCTOSITeIbHAs pa6oTa 00y4aIOIIUXCS 4acoB | OCBOEHHUS
1 2 3 4
BBenenue Conep:xanue yueOHOro MaTepuaJia
MaremaTuka B HayKe, TEXHUKE, SJKOHOMUKE, THPOPMALMOHHBIX TEXHOJIOTHUAX U MPAKTHIECKOM 2 1
nesitensHOCTH. Llenn u 3amaun n3ydeHns MaTeMaTHKH Ipu ocBoernH mpodeccuit CI10 u
cnenuansHocTeil CI10
Pa3nen 1. Anreopa 56
Tema 1.1. Pa3BuTHe noHATHS O Coaep:xanue y4eOHOro MaTepuaJia 2 1
quciie Ienble u paroHabHbIE yncaa. J[edcTBUTEIbHBIE YUCIIA.
Conep:xanue y4eOHOro MaTepuaJia 5 1
[Tpubnm>KkeHHbIE BHIYNCIICHHS.
[IpakTHyeckue 3aHATHS:
Apudmernyeckue ASHCTBHS HaJl YUCIIAMH, HAXOXKICHHE IPUOIKEHHBIX 3HAUCHUH BETUYUH H 2 2
MOTPeIHOCTeN BRIYUCIEHUH (a0CONMOTHON M OTHOCUTEIHHOMN), CPABHEHHE YHCIOBBIX BBIpAKEHUN
[IpakTHyeckue 3aHATHS:
Apudmernyeckue ASHCTBHS HaJl YUCIIAMH, HAXOXKICHHE TPUOIKEHHBIX 3HAUCHUH BETUYUH U 2 2
MOTPEIIHOCTEN BRIYUCIEHUH (a0CONIOTHON U OTHOCUTEIHHOM), CPaBHEHHUE YHCIIOBBIX BBIpAKEHUN
Copaepxanne yueOHOro MaTepHuajia 5 1
KommuiekcHsie yncna.
Tema 1.2. Kopuu, cTeneHu u Conep:xanue yueOHOro MaTepuasia
Jorapugmel Kopnu u crenenu. KopHu HaTypalbHON CTENEHU U3 YKCIIa U MX CBOMCTBA. 2 1
IIpakTHYecKue 3aHATHA:
Brluucnenre U CpaBHEHHME KOpHEW. DBrlnonHeHMe pacyeToB C  pajukalaMu. PeuieHue 2 2
HppalMOHAIbHBIX YPAaBHEHUI.
Conep:xanue yueOHOro MaTepuasia
CreneHn ¢ palUOHANBHBIMU IIOKa3aTesIMM, HMX CBoWcTBAa. CTENEeHM C JEHCTBUTEIBHBIMHU 2 1

mokazareirsiMu. CBOMCTBA CTEIICHH C ﬂeﬁCTBHTGHBHLIM IIOKa3aTcJICM
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IIpakTH4Yeckue 3aHATHSA:
CpaBaenue crerneneii. [IpeoOpa3oBanue BRIpaXXKCHHM, COAEPKAIIUX CTCIICHH

IIpakTHyeckue 3aHATHUSA:
Pemenre mokazatensHbIX ypaBHeHUN. Pelienue npukiagubIx 3a1a4

Conep:xanue yueOHOro MaTepuaJia

Jlorapudm. Jlorapudgm gucna. OcHOBHOE JOTapuPMUIECKOe TOXKIECTBO. JlecaTHIHbIE U
HaTypanbHble jorapudm. [IpaBuna aeticteuii ¢ norapudmamu. [lepexon Kk HOBOMY OCHOBAHHUIO

IIpakTHYecKkue 3aHATHA:
Haxosxnenue 3HadeHnit sorapugma no Npou3BoJILHOMY OCHOBaHUIO. [lepexoa oT 0qHOro OCHOBaHMS

K JPyroMy.

IMpakTHyecKkne 3aHATHS:
Brrurcnenue v cpaBHeHue Jorapudma

IIpakTHyeckue 3aHATHS:
JlorapugmupoBanue 1 MOTEHIIMPOBAHUE BBIPAsKEHHH.
Penrenue norapudMuieckux ypaBHEHUH

IIpakTHYecKue 3aHATHA:
Pemenue jgorapudMuueckux ypaBHEHUH

Copaepxanne yueOHOro MaTepHuajia

[IpeobpazoBanue anredpamuecknx BeipakeHui. [IpeobpazoBanne parinoHAIBHBIX, HPPAITMOHATHHBIX
CTETICHHBIX, TIOKA3aTeIbHBIX U JIOTAPU(PMHUIECKUX BHIPAKEHUI

IIpakTHyeckue 3aHATHS:
HpI/IGHI/I)KeHHBIe BBIYMCJICHUA U PCHICHUA MPUKIIAIHBIX 3a1a4

KonTposnHas padora Ne 1: «KopHu, cTeneHu u jJorapupmsi»

CamocrosiTeqbHast padoTa:

BBITIOJTHEHHE IOMAITHUX 33/IaHHH 110 pazaeny 1

IpumepHasi TeMaTHKAa BHEAYAUTOPHOI CAMOCTOSITEJILHOI PadoThI
Hanucanue pedepaTos:

HemnpepeiBHbIE 1poOu

I[IpuMeHeHHeE CI0KHBIX MPOLIEHTOB B pacueTax

20

Paznen 2. YpaBHeHus u
HEPaBEHCTBA

50

Tema 2.1. YpaBHEHHS U CHCTEMBI
ypaBHEHU I

Conep:xanue y4eOHOro MaTepuaJia
YpaBHEHUA U CUCTEMBI YpaBHEHUH. PaliioHalbHbIE, HppaIllMOHAIbHBIE, TOKA3aTEIbHbIE U
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TPUTOHOMETPUYCCKUC YPABHCHUS U CUCTCMBIL.

Coaeprxanue yuedOHOro MaTepuajia
YpaBHEHHS U CUCTEMbI ypaBHEHU. ParimoHanbHbIe, HppalioHaAbLHBIC, TOKA3aTeIbHBIC 1
TPUTOHOMETPUYCCKUE YPABHECHHUS U CUCTEMBI.

Copaeprxanue yuedOHOro MaTepuajia
YpaBHEHHS U CUCTEMbI ypaBHEHUH. PalimoHanbHbIe, HppallHOHATLHBIC, TOKA3aTeIbHBIC 1
TPUTOHOMETPUIECKHUE YPABHEHUS U CUCTEMBL.

Conep:xanue y4eOHOro MaTepuaJia
ypaBHeHI/Iﬂ U CUCTEMBbI ypaBHCHHﬁ. PaHI/IOHaJII)HBIe, HUppalMOHAJIIBHBIC, ITOKA3aTCIIbHBIC 1
TPUTOHOMETPUIECKHUE YPABHEHUS U CUCTEMBL.

Conep:xanue y4eOHOro MaTepuaJia
OcHOBHBIE MMPUCMbI UX PCHICHUA (pa3J]O)KeHI/IC Ha MHOXXUTCIIN, BBEACHHUC HOBbIX HCU3BCCTHBIX,
MTOJICTAaHOBKA, TpayMIeCcKUii METO)

Copaepxanne yueOHOro MaTepHuajia
OCHOBHBIE IPUEMBI X pelICHUs (Pa3ioKEHNUE Ha MHOXHUTEIIH, BBEICHUE HOBBIX HEM3BECTHBIX,
MTOJICTAHOBKA, TpaynIeCcKuii METO)

Copaepxanne yueOHOro MaTepHuaJia
OCHOBHBIC IPUEMBI X pelICHUs (Pa3ioKEHHUE Ha MHOXHUTEIIH, BBEICHUEC HOBBIX HCM3BECTHBIX,
MTOJICTAHOBKA, TpayMIeCcKUil METOT)

Conep:xanue y4eOHOro MaTepuasia
PaBHOCHIIBHOCTB ypaBHEHUH, HEPABEHCTB, CUCTEM

IIpakTHYeckue 3aHATHA:
Kopuu ypaBuenmii. PaBHocunbsHOCTh ypaBHeHH. [Ipeobpa3zoBanue ypaBHEHUIT

IIpakTHYecKue 3aHATHA:
OCHOBHbIE IPUEMBI PEIEHUs] YPaBHEHUH

IIpakTHYeckue 3aHATHA:
Pewrenne cucrem ypaBHeHUMH

IIpakTHYecKue 3aHATHA:
Pemenue cuctem ypaBHeHUi

Tema 2.2. HepaBeHcTBa

Conep:xanue y4eOHOro MaTepuaJia
PaI_II/IOHaJIBHLIe, HppalMOHAJIBHEBIC, ITOKAa3aTCJIBHBIC U TPUT'OHOMETPUYCCKUC HEPABCHCTBA.
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OcCHOBHEBIE MMPUCMBI UX PCHICHUS

Coaeprxanue yuedOHOro MaTepuajia

PanmonaneHble, WppalMOHAIbHBIE, IIOKA3aTENbHBIE W  TPUTOHOMETPHUYECKHE HEPABEHCTBA. 2
OCHOBHBIE IPHUEMBI UX PEIICHUS
Copaeprxanue yuedOHOro MaTepuajia
PanmonaneHble, WppalMOHAIbHBIE, IIOKA3aTENbHbIE W TPUTOHOMETPUUYECKHME HEPABEHCTBA. 2
OcHOBHEBIE MMPUCMBbI UX PCHICHUA
Conep:xanue y4eOHOro MaTepuaJia
PanyoHnanpHbIe, MppallMOHANbHBIC, IIOKA3aTEIbHbIE U TPUTOHOMETPUYECKHE HEPABEHCTBA. 2
OcCHOBHbI€ NIPUEMBI UX PEIICHUs
IIpakTHyeckue 3aHATHS: 2
Hcnonb3oBanue CBONCTB U rpad)koB GpyHKIMHA AT peLICHUs YPaBHEHU U HEPABEHCTB
IIpakTHYecKkue 3aHATHA: 2
Hcnonb3oBanue cBOWCTB U rpadukoB QyHKIMIA 11 pellieHns] YpaBHEHHH U HEPABEHCTB
KonTtposbHas padora Ne 2: «YpaBHEeHHsI M HEPAaBEHCTBA» 2
CamocrosiTeqbHast padora
BBITIOJIHEHHE JIOMAITHUX 33J[aHuH 10 pa3zaeny 2
IIpumepHasi TeMaTHKa BHEAYAUTOPHON CaMOCTOATEJIbLHONH PadoThI 10
Hanmcanue pedepatos:
HccnenoBanue ypaBHEHNH U HEPABEHCTB C TAPAMETPOM
IIpakTHYecKue 3aHATHA:
[IpMeHeHne MaTeMaTHYECKUX METOMIOB IS PELICHHUS COAEPKATEIbHBIX 3a/1a4 U3 pa3INYHbIX 2
obnacTeld HAyKu M npakTuky. MHTEpnperanus pe3ynprara, yueT peajbHbIX OrpaHUYeHUN
Paznen 3. OcHOBBI 42
TPUTOHOMETPHH
Tema 3.1. OcHOBHBIE TOHATHS Copaepxanne yueOHOr0 MaTepHuaJia 2
Pannannas Mepa yria. BpamarensHoe nmkeHne. CHHYC, KOCHHYC, TAHT€HC M KOTAHTEHC YUCIIa
IIpakTHYecKue 3aHATHA:
PannanHBII METO U3MEPEHUS YIVIOB BpALlEHUS U CBSI3b C I'PayCHONM Mepon 2
Tema 3.2 OcHOBHBIE Copaepxxanue yueOHOro MaTepuaJia 2
TPUTOHOMETPHUUYCCKHE TOXKICCTBA (DOpMyHBI TIPUBEICHUS
Conep:xanue yueOHOro MaTepuaJia 2
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®opmyisl cnoxenus. opmyisl ynsoeHus. PopMysbl OJTOBUHHOTO yIJia

IIpakTH4yeckue 3aHATHUSA:

OCHOBHBIE TPUTOHOMETPHUIECKHE TOXKAECTBA, (OPMYJIBI CIIOKEHUS, yaBoeHus, [I[peoOpasoBanus
CYMMBI TPUTOHOMETPHUYECKUX (DYHKITHH B TPOU3BE/ICHIE, TPEOOPa30BaHKUE TPOU3BEICHUS
TPUTOHOMETPUYCCKUX (DYHKIIHIA B CYyMMY

IIpakTHyeckue 3aHATHUSA:

OCHOBHBIE TPUTOHOMETPUUIECKHE TOXKAECTBA, (OPMYJIBI CIIOKEHUs, yaBoeHus, [I[peoOpasoBanus
CYMMBI TPUTOHOMETPUYECKUX (DYHKIIMI B TPOU3BEICHHE, IPEOOPa30BaHKE TPOU3BEICHHSI
TPUTOHOMETPUUIECKUX (DYHKITHHA B CyMMY

Tema 3.3 [IpeoOpazoBanus
MPOCTENIINX
TPUTOHOMETPHUYECKHUX BBIPAKEHUMN

Conep:xanue y4eOHOro MaTepuaJia
[IpeoOpazoBaHye CyMMBI TPUTOHOMETPUYECKUX (DYHKIMH B TPOU3BEICHUE U POU3BEACHUE B CyMMY

Conep:xanue y4eOHOro MaTepuaJia
BrIpakeHue TPUTOHOMETPHUYESCKUX QYHKITHI Yepe3 TAHreHC MOJOBUHHOTO apryMeHTa

IIpakTHYecKkue 3aHATHA:

OCHOBHBIE TPHTOHOMETPUUECKUE TOKIECTBA, OPMYIIBI CIIOKEHHS, YABOeHHS, [IpeoOpazoBanus
CYMMBI TPUT'OHOMETPHUYECKUX (DYHKUIMH B IPOU3BEICHHUE, TPEOOpa30BaHUE IPOU3BEICHUS
TPUTOHOMETPUYECKUX (QYHKLHI B CYMMY

IIpakTHYecKue 3aHATHA:

OCHOBHBIE TPHTOHOMETPUUECKUE TOKIECTBA, POPMYIIBI CIIOKEHHS, YABOeHHS, [IpeoOpazoBanus
CYMMBI TPUT'OHOMETPHUYECKUX (DYHKUIMH B IPOU3BEICHHUE, IPEOOpa30BaHUe IPOU3BEICHUS
TPUTOHOMETPUYECKUX (QYHKLUI B CYyMMY

Tema 3.4. TpuroHOMETpHUUECKHE
ypaBHEHHMSI © HEPaBEHCTBA

Conep:xanue yueOHOro MaTepuasia
OOpaTHbIe TPUTOHOMETpHUYECKHE PYHKIIMU. APKCHHYC, apKKOCHHYC, apKTaHT'€HC

IIpakTHYecKkue 3aHATHA:
OO6patHble TpUroHOMETpHUYecKre PYHKIMH: apKCHHYC, ApPKKOCHHYC, apKTaHTEHC

Conep:xanue yueOHOro MaTepuasia
[Ipocreiimme TpUTOHOMETPUYECKUE YPABHEHUS

Conep:xanue ydeOHOro MaTepuaJia
[Ipocreiiire TPUrOHOMETPUYECKHUE HEPABEHCTBA

IIpakTHYecKkue 3aHATHA:
[Ipocreiimye TPUrOHOMETPUUYECKHE YPABHEHHS U HEPABEHCTBA

Kontpoannasi pa6ora Ne 3. «OCHOBBI TPUTOHOMETPHI»

N

CamocrosiTeibHas padoTa:
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BBITIOJIHEHHE TJOMAIIIHUX 3aJaHuil o pazaeny 3

Paznen 4. ®ynkuum, ux

cBOlcTBa M rpaduKu 28
Tema 4.1 Oynkuun. ColicTBa Copaepxanne yueOHOr0 MaTepHasia
yHkumit. O6paTHbIe GyHKIIH Oynknuu. OO6nacTh omnpeAeieHUs] W MHOXECTBO 3HaueHHWH; rpaduk (QYHKIHH, TOCTPOCHHE 2
rpadukoB (YHKITHHA, 3aJaHHBIX PA3IMIHBIMU CITIOCOOAMH
IIpakTHyeckue 3aHATHS:
[Ipumeps! 3aBUCHMOCTEN MEXy IEPEMEHHBIMU B peabHbIX MPOLECCAX U3 CMEXHBIX TUCIUIIINH. 2
Onpenenenne pynknuid. [loctpoerne u urenne rpadukoB HyHKITHHA
Conep:xanue y4eOHOro MaTepuaJia
CaoiicTBa QyHKIIMH. MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTH, OTPAHMUEHHOCTD, IEPUOIUIHOCTS.
[IpomesxyTku Bo3pacTaHusl U yObIBaHHUs, HANOOJIbIIIEE H HAMMEHbBIIIEE 3HAYCHUS, TOUKH IKCTPEMyMa. 2
I'paduueckast untepnperaryst. Ilpumeps! GyHKIHMOHAIBHBIX 3aBUCMMOCTEN B peaibHBIX IPOLIECCAX
U sBIeHUX. ApudMeTndyeckue onepanyu HaJ QyHKOusMU. CroxkHast QyHKIUS (KOMITO3UIIHSA).
[oHsiTHE 0 HEMPEPLIBHOCTH PYHKIMU
[IpakTHYeckue 3aHATHS:
UccnenoBanne Qynknun. CBoHCTBA IMHEHHOMN, KBapaTUYHOM, KyCOUHO-TMHEHHON M IpOOHO-
nuHelHHOH QyHKiuH. HerpepoiBHbIE 1 iepuoanyeckue GpyHkiuu. CBoiicTBa U TpauKe CHHYCA, 2
KOCHHYCa, TAHI'€HCA U KOTaHIeHCa
Conep:xanue yueOHOro MaTepuasia
O6patnbie ¢ynkiuu. O6nacTe ompeseneHus W o0IacTh HaueHwid oOpaTHOi (yHkumu. [paduk 2
oOpaTHOH pyHKIMN
IIpakTHYecKue 3aHATHA: 2
O6patnbie pyHKIMH U UX rpaduku. OOpaTHbIE TPUTOHOMETpUYECKHE (PYHKIIUH
Tema 4.2. Crenenusle, Copaepxanne yueOHOr0 MaTepHuasia
[TI0OKa3aTeJIbHBbIC, Omnpenenenue QyHkimid, ux cBoictBa W Tpaduku. [IpeobpazoBanus rpadukos. [lapanenbHblid
JorapupMHUICCKUe 1 [IEPEHOC, CHMMETPHUSl OTHOCUTENBHO OCEM KOOpPAMHAT W CUMMETPHUS OTHOCHUTENIBHO Haudaja 2
TPUTOHOMETPHYECKHE (YHKIIHH. KOOpJMHAT, CUMMETPUS OTHOCHUTEIBHO MPSIMON Y = X, pacTsDKEHHE W C)KaThe BIOIb Ocel
OOpatHbIe TPUTOHOMETPHUYECKHE KOOP/IMHAT
(yHkIMK IIpakTHYeckue 3aHATHS: 2
IIpeoOpaszoBanue rpaduka GyHKINH.
KonTtpoabHas padora Ne 4: « DyHKIIUH, HX CBOKHCTBA U TPauUKN» 2
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CamocTtosiTeqibHast paboTa

BEITIOJTHEHHE JOMAITHUX 33/IaHuUi 10 pasneny 4

IIpumepHasi TeMaTHKAa BHeAYAUTOPHON caMOCTOATEILHOH PadoThI
Hamucanwue pedepatos:

CroxeHue rapMOHUYECKUX KoJieOaHMi

I'padmaeckoe penienne ypaBHeHHH 1 HEPABEHCTB

10

Paszngen 5. Hayaaa
MATEMATHYECKOr0 aHAJIHU3A

42

Tema 5.1. [TociieqoBarenbHOCTH.

Conep:xanue y4eOHOro MaTepuaJia

ITocnenoBarensHocTH. CIOCOOBI 3aaHK M CBOMCTBA YMCJIOBBIX ITOCAEA0BAaTENbLHOCTEN. [lonamue o
npedene  nociedosamenvrHocmu.  Cywecmeoeanue  npeoeia  MOHOMOHHOU — 02PAHUYEHHOU
NnoCc1e008ameIbHOCU

Conep:xanue y4eOHOro MaTepuaJia
CymMupoBaHue NocieaoBaTenbHOCTel. beckoneuHo yObIBarolas reoMeTpruuecKas Iporpeccust U ee
cyMmMma.

[IpakTHYeckue 3aHATHS:
UucnoBast mocieoBaTeNbHOCTbD, CIOCOOBI €€ 3ajaHNs, BEIYUCIIEHHUS YJICHOB MOCIeI0BAaTEIbHOCTH.
IIpenen nocnenoBaTeNbHOCTH

[IpakTHyeckue 3aHATHS:
[Ipenen nocnenoBarenbHOCTH. beckoHedHO yObIBaoIIasi reoMeTpHyYecKas IpOrpecCcHs

Tema 5.2. [IpousBoHast

Conep:xanue yueOHOro MaTepuasia

[IponsBognas. [lorstue o mpousBogHON (YHKIMH, €€ TEOMETPUYEeCKHd W (HM3UYECKUH CMBICIL.
VYpaBHeHHe KacaTenbHOW K rpaduky ¢ysknuu. IIponsBoaHble CyMMBI, Pa3HOCTH, NPOU3BEACHUS,
yacTHOTO. [IpOn3BOJIHBIE OCHOBHBIX DIIEMEHTAPHBIX (DYHKIIMH

IIpakTHYecKue 3aHATHA:
[IpaBuna u Gpopmynsl nuddepeHIupoBaHms, TA0INIA TPOU3BOJHBIX HIEMEHTapHBIX (DYHKINI

IIpakTHYeckue 3aHATHA:
IIpousBoaHas: MEXaHUUYECKUNA U T€OMETPUUYECKUI CMBICI IIPOU3BOIHON. YPaBHEHUE KacaTelbHOU B

0011IeM BUJIE

Conep:xanue ydeOHOro MaTepuaJia
[IpuMeHeHre epBO MPOU3BOAHOMN K UCCICAOBAHUIO (DYHKIIMH U IIOCTPOCHHIO IPa(HUKOB.

Conep:xanue y4eOHOro MaTepuaJia
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[IpousBogHbie 0OpaTHON GYHKIUMHA U KOMIO3HLIUH (DYHKIMN

IIpakTHyeckue 3aHATHUSA:
HccnenoBanne GyHKINH ¢ TOMOIIBIO MTPOM3BOAHON. Haxoxmenne HanOobIIero, HAMMEHBIIIETO
3HAYCHUSI ¥ DKCTPEMaJIbHBIX 3HAYCHUN (DyHKITHH

Conep:xanue yueOHOro MaTepuaJia

[Ipumepsl UCONIB30BaHUS MPOU3BOJHON 11 HAXOXKACHUS HAUITYYIIErO PELICHUS B TPUKIAAHBIX
3ajayax. Bropas mpousBojHas, ee reoMeTprUeCKuil 1 hu3ruecKkuii cMbIci. HaxoxkeHune ckopocTu
JUIs1 TIpoliecca, 3alaHHoT0 (GopMyJIol u rpag KoM

Tema 5.3. IlepooOpazHas u
UHTETPaT

Conep:xanue y4eOHOro MaTepuaJia

IlepBooOpaznas u uHTerpan. [IpuMeHeHue onpeneseHHOTO MHTErpana Uil HaXOXKACHMS IJIOMIAIN
KpuBOJIMHEIHOH Tpanenmu. Popmyna Herorona—JlelibHua

IIpakTHYecKkue 3aHATHA:
WuTerpan u nepBoobOpasnas. Teopema HrroTona-Jleitbauma. [Ipumenenne nHTerpaia K

BBIYKCIICHUIO (DU3MUECKUX BEJIMUMH U ILIOMIaIeH

IIpakTHYecKue 3aHATHA:
Wurerpan u nepBooOpasnas. Teopema HeroTona-Jleiitoauma. [Ipumenenne nHTerpaita K

BBIYHCIICHUIO (DU3MUECKUX BEJIMUMH M ILIOIa ek

Conep:xanue yueOHOro MaTepuasia
ITpuMepbl MPUMEHEHUS MHTErpasia B GU3NKE U TEOMETPUHU

KOHTpOJILHaH paﬁoTa Ne 5: «kHavyana MaTeMaTHUYECKOT0 AaHAJIU32»

CamocTtosiTeqbHast padoTa

BBITOJIHEHHE IOMALITHUX 3aJaHuH 10 pa3zaeny 5

IIpumepHasi TeMaTHKa BHEAYANTOPHON CaMOCTOATEJbHONH PadoThI
Hanucanue pedepara:

[Noustue guddepeHimana 1 ero NPUIOKESHHSI

10

Pa3nen 6. KomonnaTopuka,
CTATUCTHKA U TeOPHUsl
BEePOATHOCTEN

44

Tema 6.1 DeMeHTEHI
KOMOWHATOPUKHU

Conep:xanue yueOHOro MaTepuasia

OCHOBHBIE TOHATHA KOMOWHATOPHKHU. 3aJlayd Ha IOJICYET 4YHCIa Pa3MEIIECHUH, TNepecTaHOBOK,
coYeTaHUN
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IIpakTH4Yeckue 3aHATHSA:

Hctopus pa3BuTHsi KOMOMHATOPUKHU, TEOPUH BEPOSITHOCTEH U CTAaTUCTUKU M UX POJIb B PA3IHYHBIX 2
cepax 4eI0BEUECKON KU3HEAEATENbHOCTH. [IpaBuna KoMOMHATOPHUKI
Conep:xanue yueOHOro MaTepuaJia
Pemenue 3anau Ha nepe®op BapHaHTOB 2
IIpakTHyeckue 3aHATHS: 2
Pemrenne koMOMHATOPHBIX 3a7a4. Pa3sMenienust, coueTaHus U MEPECTAaHOBKU
Conep:xanue y4eOHOro MaTepuaJia 2
®opmyna 6uHOMa HetoToHa. CBoiicTBa OMHOMUHANBHBIX K03 unmenToB. Tpeyronsauk [lackamns
IIpakTHYecKkue 3aHATHA: 2
bunoma Herorona. TpeyronbHuk [lackansd. Ilpuknaansie 3agaun

Tema 6.2. DneMeHTHI TEOPUH Copneprxanue yuedOHOro MaTepuasia

BEPOATHOCTEH CoObITHE, BEPOSTHOCTH COOBITHSI, CIIOKEHHE M YMHOXEHHE BepoATHOCTeH. [lonamue o 2
He3a8UCUMOCIU cOObIMULL
IIpakTHyeckue 3aHATHS:
Kraccuueckoe onpenenenue BEpOSITHOCTH, CBOMCTBA BEPOSATHOCTEH, TeOpeEMa O CyMMeE 2
BEPOSTHOCTEN. BbIuKCIIEeHHE BEPOSITHOCTEN
Copaepxanne yueOHOro MaTepHuajia
JuckpeTHas ciydaiiHas BEJIMUYNHA, 3aKOH €€ PACIIPECIICHHUS. 2
UrcnoBble XapaKTepUCTHKH TUCKPETHOH ciaydaiiHoil BenuunHbl. [loHATHE 0 3aKOHE OOJIBIINX YHCEN

Tema 6.3. DiieMeHTHI Conep:xanue y4eOHOro MaTepuaJia

MaTeMaTHYEeCKON CTATHCTHKH [IpencraBnenue qaHHBIX (TaONMIBI, TUArpaMMBbl, TpaUKH ), TeHEpaJIbHAs COBOKYITHOCTE, BEIOOPKA, 2
cpennee apudmernueckoe, Meauana. [loHsTHE 0 331a4aX MaTEMaTUIECKOW CTaTUCTUKU. Perienue
3aJ1a4 ¢ IPUMEHEHUEM BEPOATHOCTHBIX METOAOB
IIpakTHYecKkue 3aHATHA: 2
[Ipukmnanusie 3agaun. [lpeacrapnenne YMCIOBBIX JAHHBIX
KonTtpoannas padota Ne 6: «Kom0nHaTOpHKA, CTATHCTHKA M TEOPHUS BEPOATHOCTEI 2
CamocTtosiTeqbHasi paboTa
BBITOJIHEHHE IOMALTHUX 3aJaHui 10 pa3zaeny 6
IIpumepHasi TeMaTHKAa BHEAYAUTOPHON caMOCTOATEJLHONH PadoThI 20

Hanucanwue pedepara:
Cxembl bepHyIIM MOBTOPHBIX MCIIBITAHUN
CpenHuie 3HaUEHHsSI U MX IPUMEHEHHE B CTATHCTHKE
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Paznen 7. l'eomerpus

94

Tema 7.1 KoopauHaTH M BEKTOPHI

Coaeprxanue yuedOHOro MaTepuajia

[IpsamoyronpHas (mekapToBa) cucTeMa KOOpAMHAT B IpocTpaHcTBe. DopMyia pacCTOSHUS MEXIY 2
JBYMSI TOUKaMH. YpaBHEHHs cepbl, INIOCKOCTH U MPSIMOH
IIpakTH4Yeckue 3aHATHSA:
JlexapToBa cucTeMa KOOPAMHAT B IPOCTPAHCTBE. YPaBHEHUE OKPYKHOCTH, c(epbl, MIOCKOCTH. 2
PaccrosiHue Mexny Toukamu
Conep:xanue y4eOHOro MaTepuaJia
Bekropsl. Moayne Bektopa. PaBeHCTBO BeKTOpOB. Cll0)KEHHE BEKTOPOB. Y MHOXKEHUE BEKTOpa Ha 2
yrcio. Pa3noskeHue BeKTOpa Mo HallpaBJIEHUSIM. YTOJI MEXAY IBYMSI BEKTOpaMHU
IIpakTHYecKkue 3aHATHA:
Bexkropsl. [elicTBUs ¢ BEKTOpamu. 2
Conep:xanue y4eOHOro MaTepuaJia 5
[Tpoexuus Bektopa Ha ock. Koopaunuartel BekTopa. CkansipHOE MPOU3BEAECHNE BEKTOPOB.
[IpakTHyeckue 3aHATHS:
JlexapToBa cucTeMa KOOpIUHAT B MIPOCTPAHCTBE. 2
JeiicTBuA ¢ BeKTOpamu, 3aJaHHBIMU KooparHaTaMu. CKaJsipHOE MPOU3BEIEHNE BEKTOPOB
Copaepxanne yueOHOro MaTepHuajia 5
Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IPH PEIIEHUU MATEMaTHYECKHUX M TPUKIAAHBIX 33134
IIpakTHYecKue 3aHATHA:
BekTopHoe ypaBHEHHE NMPSIMON U MIIOCKOCTH. Fcnob30BaHre BEKTOPOB MPU JOKa3aTEIbCTBE 2
TEOPEM CTEPEOMETPHH

Tema 7.2. IIpsamele u mockoctu B | Conepskanue y4eGHOro MaTepuajia

HIPOCTPAHCTBE B3aumHoe pacniosioxkeHre JBYX NPsIMbIX B IpOCcTpaHcTBe. [lapamienbHOCTh MPSIMOM U TJIOCKOCTH. 2
[TapannenpHOCTB INIOCKOCTEN
IIpakTHYecKkue 3aHATHA:
[Ipu3Haky B3aMMHOTO PACIIONIOKEHHUS MPSIMBIX. YTOJ MEXIy NpsAMBIMH. B3aumHOe pacmonoxenne 2
MPSIMBIX U TNIOCKOCTEN
Conep:xanue ydeOHOro MaTepuaJia
IlepneHAUKYISIPHOCTD NPSIMOM U TUIOCKOCTH. IleprieHauKysp 1 HaKJIOHHAs. YTOJI MEXAY IPSIMON U 5

IJIOCKOCTBIO. JIBYIpaHHBIN Yrol. YTOI MEeXIy IIOoCKOCTIMU. [leprneHIuKyIsIpHOCTh ABYX
MI0CKOCTEN
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IIpakTH4Yeckue 3aHATHSA:
Ilepnenaukynsp ¥ HAKIOHHAsg K IUIOCKOCTH. YTOJ MEXAY HPSIMOA M IUIOCKOCThIO. TeopeMbl O

B3aFIMHOM PAaCIOJIOKEHHUH MPSIMOHN H IMIIOCKOCTH. Teopema o0 Tpex MepreHANKYIsIpax

IIpakTH4Yeckue 3aHATHS:
IIpu3HaKu ¥ CBOMCTBA MapaIEAbHBIX U NEPIEHIUKYISIPHBIX IJIOCKOCTEH

Coaeprxanue yuedOHOro MaTepuasia

I'eomeTpuyeckue nMpeoOpa3oBaHus MPOCTPAHCTBA: APAICIBHBIN MIEPEHOC, CHMMETPHS
OTHOCHUTEJIBHO INIOCKOCTH

IIpakTHyeckue 3aHATHS:
Paccrosinue oT TOUKH 10 IIOCKOCTH, OT IPSAMOH 10 TNIOCKOCTH, PACCTOSIHUE MEXKIY TUIOCKOCTSIMH,

MEX]y CKPEIIMBAIOMIUMUCS MPSIMBIMHU, MEXKTy IPOU3BOIBHBIMU (PUTYPaMHU B IPOCTPAHCTBE

Coaep:xanue y4eOHOro MaTepuaJia
[NapamnensHoe  mpoekTupoBaHue. [liomane  OpTOroHadbHOM  mHpoekiuu.  V3o0paxeHue
MPOCTPAHCTBEHHBIX QUTYD

[IpakTHYeckue 3aHATHS:
[TapamienbHOE IPOEKTHPOBAHUE M €r0 CBOMCTBAa. Teopema O IUIOIMIAAM OPTOTOHAIBHON NMPOEKLIUU

MHOTOYTOJIbHHKA. B3anMHOe pacnonokeHue MpocTpaHCTBEHHBIX (GUTyp

Tema 7.3. MHOrOrpaHHUKH

Copaepxanne yueOHOro MaTepHuaJia

Bepmunbl, pebpa, Tpanu MHOrorpaHHMKa. PassepTka. MHororpanHbsle yribl. Beimykible
MHOTOrpaHHuKHU. Teopema Ditnepa

Copaepxanne yueOHOro MaTepHuajia
[Ipu3sma. [Ipsmas u HaknonHas npusma. [paBuisHas npusma. [lapamnenenumnen. Ky6.

Conep:xanue yueOHOro MaTepuasia
IMupamuna. [lpaBunbHas nupamuzna. YcedeHHas nupamuzaa. Terpasap. Cummerpuu B KyOe, B
napaJuleNienuiese, B mpusMe u nupamuze. Cedenns Kyoa, Mpu3Mbl U TUPAMHU/IBI

l'[paRanecm/le 3aHATUA:
Paznuunbie BHUJbI MHOT'OI'DAHHHKOB. Hx I/I306pa)i(eHI/I$I.

IIpakTHYeckue 3aHATHS:
Ceuenust 1 pa3BepTKH MHOTOTPaHHUKOB. Bunbl cumMmeTpuii B mpoctpancTBe. CUMMETpUS Tel
BpalICHUsI U MHOTOTPaHHUKOB

Conep:xanue y4eOHOro MaTepuaJia
[IpencraBieHye 0 MPaBUILHBIX MHOTOTPAaHHHMKAX (TETpasap, Ky0, OKTadap, JOAEKAdAP M UKOCAdIP).
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Conep:xanue yueOHOro MaTepuaJia
HJ’IOH.I&I[I/I IMOBEPXHOCTU MHOTI'OI'PaHHHUKOB

IIpakTHyeckue 3aHATHUSA:
[Tnomaas NOBEpXHOCTH

Tema 7.4. Tena 1 MOBEPXHOCTH
BpAICHUS

Conep:xanue yueOHOro MaTepuaJia

Hunuaap v koHyc. Y cedeHHbI kKoHyc. OCHOBaHUE, BEICOTA, OOKOBAsI IOBEPXHOCTH, 00pa3yroIas,
pazBepTka. OceBble CEUEHUS U CEUSHMS, 1apalIe/IbHbIE OCHOBAHHIO

IIpakTHYecKkue 3aHATHA:
CeueHust ¥ pa3BepPTKU MHOTOTPAHHUKOB.

Conep:xanue yueOHOro MaTepuaJia
Hlap u cdepa, ux ceuenust. KacarenbHas miockocTs K chepe

IIpakTHyeckue 3aHATHS:
CeueHust ¥ pa3BepPTKH MHOTOTPAHHUKOB.

Tema 7.5. 3mepenus B
reOMETPHH

Conep:xanue yueOHOro MaTepuasia

Obvem u ero wusMmepenue. HMuterpanbHas Qopmyna oObema. DopMmynsl obObema Kyoa,
IPSAMOYTOJIFHOTO MapaiieNenumena, Ipu3Msl, Tuianaapa. @opmyssl o0beMa nUpamMuIsl U KOHYCA.
DopMyJIbl IUIOUIAIM IOBEPXHOCTEN LIWJIMHIPA U KOHYyCa

Conep:xanue yueOHOro MaTepuaJia
dopmynel 00beMa Tiapa u miomaau chepbl. [lomobue Ten. OTHOIIEHHS MIONIAJICH MOBEPXHOCTEH U
00BEMOB TMOIOOHBIX TEJT

[IpakTHyeckue 3aHATHS:
Brruncienue momasneii 1 00EMOB

Koutpoannasi pa6ora Ne 7: «I"'eomeTpus»

CamocTtosTeabHasi padoTa

BBITIOJTHEHHE JOMAIIHNX 33/IaHUH 110 paznerny /

IIpumepHasi TeMaTHKa BHEAYAUTOPHON CaMOCTOSITEJILHOH padoThI
Hanucanwue pedepara:

BekropHoe 3aanue npsAMbIX U IIJIOCKOCTEN B IPOCTPAHCTBE
[IpaBunbHBIE M TOTYIPABUIBHBIE MHOTOIPAaHHUKH

Konudeckue ceueHns M MX IPUMEHEHHUE B TEXHUKE

30

Hroro

AyIMTOpPHBIE 3aHATHS

248

Koncyabranumn

14
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CamocrosiTesibHasi padora

110

YueOHas Harpy3Ka

372

,HJ'IS[ XapaKTEPHUCTHUKU YPOBH OCBOCHUA y‘IC6HOFO Marcpuraia UCIIOJIb3YIOTCA CICAYIOUIUEC 0003HAYEHU:

1. — 03HaKOMUTEINBHBIN (y3HABaHUE paHEE U3YUEHHBIX OOBEKTOB, CBOICTB);

2. — penpoAYKTUBHBIN (BBIIIOJIHEHUE IEATEILHOCTHU MO 00pa3ily, HHCTPYKIUU WIH MOJI PYKOBOJICTBOM)
3. — IPOAYKTHBHBIH (TUTAHUPOBAHKUE U CAMOCTOSITEIHHOE BBHITIOJTHEHUE ICATEIILHOCTH, PEIICHHE IPOOIEMHBIX 3a/1a4)
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2.4. Conepxxanme pa3aeoB IMCUUILTAHbBI

2.4.1. 3aHATHA JEeKIHOHHOI0 THIIA

Ne
pas
zen
a

HaumeHoBaHue
pa3zaena

Copeprxanue pas3ziena

®dopma
TEKYILETO
KOHTPOJIA

1

2

3

4

Bsenenue

MaremaTnka B HayKe, TEXHUKE, SKOHOMHUKE,
MH(POPMALMOHHBIX TEXHOJIOTHUAX U IPAKTUIECKOH
nesTenbHOCTH. Llenu u 3agaun u3ydeHus MaTeMaTUKU TIPU
ocBoernu npodeccur CI10 u cnenmansaocter CIIO.

v

Aunrebpa

Lenble u panoHagbHbIE YKcia. J[eHCTBUTENbHBIE YUCIA.
[Tpubnmxennsle BerurcieHus. KommuiekcHole yncia.
Kopuu u crenenn. Kopau HaTypanbHOW CTETIEHU U3 YUCIIA
U ux cBolcTBa. CTeNneHu ¢ palluOHAIbHBIMU [TOKa3aTesIMH,
ux cBoucTBa. CTEneHu ¢ JeHCTBUTEILHBIMU TTOKA3aTEISIMHU.
CBoricTBa CTETEHHU C ICUCTBUTEIHHBIM MTOKA3aTEIIEM.
Jlorapudwm. Jlorapudm uucna. OcHoBHOE
norapuMuIecKoe TOXKACTBO. [lecaTHIHbIC U
HaTypajibHbIe Jorapudmsl. [IpaBuia 1edcTBUH ¢
norapudmamu. [lepexon kK HOBOMY OCHOBAHHUIO.
[IpeoOpazoBanue anreOpanyecKux BoIPAKCHHUH.
[IpeoOpa3zoBaHue pallMOHANBHBIX, HPPAUOHATEHBIX
CTCTICHHBIX, TTOKA3aTeIbHBIX U JOrapu(PMHUSCKUX
BBIPAKECHUH.

YpaBHeHus u
HEpPaBEHCTBA

VYpaBHEHUs U CHCTEMBbl ypaBHEHUH. PaninoHanbHble,
UppalnroHalbHble, T0OKa3aTeIbHbIE U TPUTOHOMETPUYECKHE
YPaBHEHMSI U CHCTEMBbl. PABHOCUIIBHOCTh YpaBHEHUH,
HEpaBeHCTB, ciucTeM. OCHOBHBIE TPHEMBI UX PEIICHHSI
(pa3noxeHue Ha MHOXHTENH, BBEIEHUE HOBBIX
HEU3BECTHBIX, 0ICTAHOBKA, TpaQUUECKUN METON).
HepaBeHncta. PanroHanbsHble, MppalluOHaIbHbIE,
MOKa3aTeIbHBIE U TPUTOHOMETPUYECKHE HEPAaBEHCTBA.
OcHoBHbIE IpUEMBI UX penieHus. Mcrnonb3oBaHue CBONCTB
U rpadukoB (YHKIMH IPU PEIIEHUU YpaBHEHUH U
HepaBeHCTB. Meton unTepBasioB. M3o0pakeHue Ha
KOOPJAMHATHOH MJIOCKOCTH MHOKECTBA PEIIEHUI
YpaBHEHHH U HEPABEHCTB C JIBYMsI IEPEMEHHBIMHU H UX
cucreM. [IpumMeHeHre MaTeMaTHYECKUX METOJIOB JUIs
pelIeHHs coJiepKaTeIbHbIX 33a1a4 U3 Pa3IMUHBIX 00JacTed
HayKU U pakTHKU. HTepnpeTanus pe3ynbraTa, yueT
peaJbHBIX OTPaHUYCHHUH.
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pa3
Jen

HanmenoBanue
pasznena

ConeprxaHue pasfenna

dopma
TEKYIIEro
KOHTPOJIS

2

3

4

OCHOBBI
TPUTOHOMETPUHU

Pannannas mepa yrina. BpamarensHoe nuxenue. CuHyc,
KOCUHYC, TAHT€HC U KOoTaHTreHc unciia. opmyisl
npusegeHusa. Popmyisl cinoxeHus. PopMysbl yABOCHUS
®opmynel moaoBUHHOTO yria. [IpeoOpa3oBanus
IPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAXKEHUH
[IpeoOpazoBaHre CyMMBI TPUTOHOMETPUYECKUX (PYHKIIUH B
IIPOM3BE/ICHUE U IPOU3BEACHMS B cymMMy. BolpakeHue
TPUTOHOMETPHUYECKUX (PYHKIUH Yepe3 TAHTEHC
IIOJIOBUHHOTO apryMeHTa. TpUroHoMeTpuyeckue
ypaBHeHUs 1 HepaBeHcTBa [IpocTeitmme
TPUrOHOMETpUYECKUE ypaBHeHUs. [Ipocrelimue
TPUTOHOMETpHUECKHUe HepaBeHCcTBa. OOpaTHBIE
TpUTrOHOMETpHUYECKHE QYHKIMH. APKCUHYC, apKKOCHHYC,
APKTaHTEHC.

Y.

OyHKINY, UX
CBOWCTBA U
rpaduxu

@Oynkun. O61acTh ONpeieNeHnss 1 MHOKECTBO 3HAUEHUH,
rpaduK GyHKINH, TOCTPOSHHE TPAaPUKOB (PYHKITHH,
3aJJaHHBIX Pa3IUYHBIMU criocoOamu. CBOMCTBA (PyHKIIHH.
MOHOTOHHOCTbB, Y€THOCTh, HEYETHOCTh, OTPAHHYEHHOCTb,
HEepUOIMYHOCTb. [IpoMexyTKH BO3pacTaHus U yObIBaHHUS,
HanOoJIbIIIee M HANMEHBIIEE 3HAYCHHUSI, TOUKH SKCTPEMyMa.
I'paduueckas unrepnperanus. [Ipumepst
(GYHKLIMOHATIBHBIX 3aBUCUMOCTEN B PeabHbIX IpolLeccax U
ABJICHUSAX. AprU(pMETHUYECKHE ONepaluy HaJl PYHKIUAMH.
Cnoxnas ¢pynkuus (komnosunus). [lonarue o
HenpepbIBHOCTH QyHKIMU. OOpaTHblie pyHkunu. O0nacth
ofpeieNieHus: U 00JacTh 3HaUeHUH 0OpaTHON (PYHKITUH.
I'paduk obpatHou GpyHkuuu. Onpeaenenus: GyHKIUN, UX
cBoucTBa U rpaduku. [IpeobpazoBanus rpapuKoB.
[TapannenbHbIH IEpeHOC, CHMMETPHSI OTHOCUTEIBHO OCEH
KOOP/IMHAT U CUMMETpPHUS OTHOCUTEJIHO Havaja
KOOP/IMHAT, CHMMETPHsI OTHOCUTENIBHO MPSIMOH Y = X,
pacTsHKeHHE M CKAaThe BJIOJIb OCEH KOOPIMHAT.
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pa3
Jen

HanmenoBanue
pasznena

ConeprxaHue pasfenna

dopma
TEKYIIEro
KOHTPOJIS

2

3

4

Hauana
MaTEMATHYECKOTO
a”HaJM3a

[TocnenoBarensHoCcTH. CriOCOOBI 3aJaHUS U CBOHCTBA
YHCIIOBBIX TocienoBatenbHocTed. [lonsarue o npexnene
nocienoBarenbHocTd. CyliecTBOBaHNE Tpeaesa
MOHOTOHHOHM OTPaHUYEHHOU MOCIIEA0BATEILHOCTH.
CymmupoBaHue nocienoBatenbHocTel. beckoneuno
yObIBarolasi reoMeTpuyeckasi Iporpeccus U ee CyMMma.
[TpousBoanas. [lonsarue o mpousBogHON (PyHKIIKH, ee
TreOMETPUYECKUH U (PU3MUECKUH CMBICI. Y paBHEHHE
KacaTeIbHOH K rpaduky ¢pyHkuuu. [Ipon3BoaHbIE CYyMMBI,
PasHOCTH, IPOM3BEACHUS, YacTHbIC. [Ipon3BogHbIE
OCHOBHBIX JIEMEHTapHBIX (yHKIMU. [Ipumenenune
MIPOM3BOTHON K UCCIEIOBAHUIO (DYHKIIUH U MIOCTPOCHHUIO
rpa¢ukos. [IpousBoaHbsie 00paTHOW QYHKIIMU U
KoMro3uiu Gynkuuu. [Ipumeps! ncnonb3oBanus
MIPOM3BOTHON JUIS HAXOXKACHUS HAWTYUIlIEero PelieHus B
MPUKIAIHBIX 3a7a4ax. Bropas npousBoaHas, ee
IrCOMETPUUYECKUH B Pu3nUecKur cMbIci. HaxoxneHue
CKOPOCTH Il Ipoliecca, 3aJaHHOro (hOpMyJIOH U
rpadukom. IlepBooOpasnas u unterpai. [Ipumenenue
OTpeIeIEHHOT0 UHTEerpaia sl HAXOXKICHHUS TLIOIIAAN
KpUBOJIMHEHHOU Tpaneuuu. Popmyrna HeroTona—
Jlewionuna. [IpuMepbl npruMeHEHUsT HHTErpajia B (GDU3UKE U
T€OMETPUH.

v

KomoOunatopuxka,
CTaTUCTHKA U
Teopust
BEPOATHOCTEMN

OcHOBHbIE TOHATHUSI KOMOMHATOPUKH. 3a/1a4H Ha MOJICYET
yHclia pa3MeIleHnH, IepecTaHOBOK, coueTaHuu. Pemenue
3ama4 Ha niepedop BapuanTtoB. ®opmyna bmHoma HeroToHa.
CBoricTBa OMHOMUHAIBHBIX KO3 (HULIHEHTOB. TpeyronbHUK
[Tackans. CoObITHE, BEPOATHOCTh COOBITHS, CIOKEHNE U
YMHOXeHHE BeposiTHOCTeH. [IoHATHE O HE3aBUCUMOCTH
coObITUH. JIMCKpeTHas cilydalHas BETUYMHA, 3aKOH €€
pacripeniesnieHus. UuciaoBble XapaKTepUCTUKH JUCKPETHOH
CIIy4yanHOH Beau4uHbL. [IoHsATHE 0 3aKOHE OOJBIITUX YHCe.
[IpencraBienue JaHHBIX (TAOIULBI, JUArpaMMbl, TpapuKH),
reHepajbHas COBOKYIHOCTb, BEIOOpKA, cpe/iHee
apudmernueckoe, meauana. [lonstue o 3agauax
MaTeMaTHUYeCKOH CTaTUCTUKU. Perenre npakTH4eckux
3a]1a4 ¢ IPUMEHEHNEM BEPOSATHOCTHBIX METO/IOB.
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a3 HanmenoBanue Popma
p ConeprxaHue pasfenna TEKYIIEeTo
s pasiena KOHTPOJIS
a

1 2 3 4

7 | T'eomerpus B3anmHoe pacnosioskeHue ABYX MPSIMbIX B TPOCTPAHCTRBE. v

[TapannensHOCTH MPSAMOU U TUIOCKOCTH. [lapaniensHocTb
riockocTer. [lepneHukynsipHOCTb MPSIMOU U TIOCKOCTH.
[lepnenauKkymsip ¥ HaKJIOHHASA. YTOJ MEXAY MPSIMOH U
IJIOCKOCTBIO. J[BYTrpaHHBIA yToNI. YTOI MEXAY
I10CKOCTAMU. [lepneHAuKyISIPHOCTD IBYX IIJIOCKOCTEH.
['eomeTpuueckue mpeodpa3zoBaHus MPOCTPAHCTBA!
NapajuIeJIbHBIA IEPEHOC, CHMMETPHSI OTHOCUTEIBHO
mockoctu. [TapamnensHoe npoektupoBanue. [Lmomans
OpTOrOHAJILHOK Mpoekiuu. M3o0paxkenue
MIPOCTPAHCTBEHHBIX (uUryp. MHOrOrpaHHUKU BepiinHel,
pebpa, rpanu MHOTOorpanHuka. Pazseprka. MHororpaHusie
yrisl. Beimykiieie MHOrorpanHuku. Teopema Dunepa.
IIpusma. [Ipssmas u HaknoHHas npusMma. llpaBunbHas
npusma. [Tapannenenunesn. Ky6. [Tupamuaa. [1paBubnas
nupamuja. YceueHHas nupamuaa. Terpasap.CuMMerpuu B
KyOe, B mapajuiesienumnese, B npuzme u nupamuae. CeueHus
KyOa, mpu3Mbl 1 nupamusl. [IpencraBienne o npaBUiIbHBIX
MHOTOTpaHHHKaX (TeTpalape, Kyoe, oKTasape, 10AeKadipe
u ukocasape). Tena u noBepxHoctu Bpamenus Hununap u
KOHYC. YceueHHBIH KoHyc. OCHOBaHME, BEICOTA, OOKOBast
MOBEPXHOCTH, 00pa3yromas, pazseprka. OceBble ceYeHUs U
cedeHus, napasuienabHbie ocHoBaHuto. [lap u chepa, nux
ceuenus. KacarenbHas miockocTs K chepe. M3mepenus B
reometrpun O6beM U ero usmepenue. MurerpanbHas
dbopmyna oobeMa. DopMyisl 00beMa KyOa,
IIPSIMOYTOJIBHOTO NIapajuIeenuIe1a, IPU3Mbl, IUIUHAPA.
®opmynsl 00beMa MUpaMubl U KoHyca. DopMyIibl
IUIOLIA/IM TOBEPXHOCTEH IIMIIMHAPA U KOHYca. DOpMyIIbl
obbema mapa u mwiomraau chepsl. [lomodue te.
OTHOMIEHUS TUIONIACH TTOBEPXHOCTEH  00HEMOB
noo0HbIX Tesn. KoopauHatel u BekTopsl [IpsmoyronbHas
(ekapToBa) cUCTEMA KOOPJAMHAT B MPOCTPAHCTBE.
dopmyna pacCTOSHUS MEXAY IBYMsI TOUKAMH. Y PaBHEHHUSI
cdepsl, INIOCKOCTH U psiMOK. BekTopel. Mozynb BekTopa.
PaBeHcTBO BEKTOpOB. Cl10KEHHE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uyncio. Pa3nokeHne BeKTOpa Mo HaNpaBiICHUSIM.
VYron mexay aAByms BekTopamu. [Ipoekius BeKTopa Ha OCh.
Koopnunats! BekTopa. CkajsipHOE IPOU3BEACHUE
BEKTOPOB. Mcrionp30BaHuE KOOPAUHAT U BEKTOPOB MPU
pelIeHnn MaTeMAaTUYECKUX U MPUKJIAIHBIX 3a1ad.

IIpumeuanue: Y — ycTHbIM onpoc, [l — MaTeMaTUYECKUM AUKTAHT

2.4.2. 3aHATHA CEMUHAPCKOI'0 THIIA

He nmpenycmotpensl
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2.4.3. IlpakTHyecKkune 3aHATHS

Ne

HanmenoBanue
pasnena

HaumeHoBaHue npakTHUECKUX (TaOOPaTOPHBIX) paboOT

dopma
TEKYLIETO
KOHTPOJIS

2

3

4

Beenenue

vy

Aunrebpa

Apudmerndeckue IeHCTBHS HAJI YHCIAMH, HAXOXKICHUE
MPUOIMKEHHBIX 3HAYCHUH BEJTUYHH M ITOTPEITHOCTEH
BBIYMCIICHUH (a0COJIFOTHOW ¥ OTHOCUTEIILHON ), CPABHEHUE
YHCIIOBBIX BBIPOKECHUN. BhIUuciieHNe U CpaBHEHHE KOPHEH.
BrimonHeHue pacueToB ¢ paaukaiamu. Pemenue
UppalMoOHAILHBIX YpaBHeHHH. HaxokaeHne 3HaueHUI
CTETICHEH C pallMOHAIBHBIMU TToKa3aTensiMu. CpaBHEHUE
creneHer. [IpeoOpa3oBanus BIpaKEHUH, COACPIKALIIX
crereHu. Perienne mokazaTenpHbIX ypaBHEHHH. Pernienue
MPUKJIAIHBIX 3a0a9. Haxoxknenue 3HadeHud jJorapudma mo
MIPOU3BOJILHOMY OCHOBaHUI0. [lepexo/ OT 0aHOTO
OCHOBaHUS K Jpyromy. BeraucieHue u cpaBHCHHE
norapudmos. JlorapudmMupoBaHue U NOTSHIIMPOBAHUE
BbIpakeHUH. [IprOIMyKeHHBIC BEIYMCIICHUS M PELICHHUS
MPUKIIAJIHBIX 33/1a4. Perienue norapupMudecknx
ypaBHEHHUU.

V,ITP,KP

YpaBHeHus U
HEPaBEHCTBA

Kopuu ypaBHeHun. PaBHOCHIBHOCTD YpaBHEHUH.
[IpeoOpazoBanue ypaBHeHUH. OCHOBHBIE TIPUEMBI PECIICHHS
ypaBHeHUH. Pemienue cucreM ypaBHeHud. Vcnonbs3oBaHue
CBOJCTB ¥ TpadUKOB PYHKIWH IS pEUICHUS yPaBHEHUH U
HEPaBEHCTB.

V,IIP,KP

OCHOBBI
TPUTOHOMETPHH

PaguanHbBIN MeTOA W3MEPEHHS YTIIIOB BpAILICHHS U CBS3b C
rpaaycHou Mepod. OCHOBHBIE TPUTOHOMETPHUYECKHE TOXKIECTBA,
(OpMYJIBI CITOKEHUS, YBOCHNUS, TPEOOpa30BaHUE CyMMBI
TPUTOHOMETPUYECKUX (PYHKIIUK B IPOHU3BEJICHHE,
npeoOpa3oBaHue MPO- U3BEACHUS TPUTOHOMETPUIECKUX (PYHKIIUI
B cymMmy. [Ipocrerinie TpUroHOMeTpu4ecKie ypaBHEHUS 1
HepaBeHcTBa. OOpaTHBIC TPUTOHOMETPHUYECKHE (DYHKITUH:
apKCHHYC, apKKOCHHYC, apDKTaHTEHC.

Y IIP,KP

DyHKIUHU, UX
CBOIiCTBa U
rpaduxu

ITpumepsl 3aBUCUMOCTEH MEXy IEPEMEHHBIMU B PeaIbHbIX
npoleccax U3 CMEXHBIX Jucuuiuind. Onpeaenenue QyHKINH.
[Moctpoenue u uteHue rpadukoB GpyHkuud. Mccnenopanue
¢ynkiun. CBorcTBa TMHEWHOH, KBaIpaTHYHOH, KYCOYHO-
JTUHEWHOH | JpOoOHO-TMHEWHOU (pyHKIMH. HempepriBHEBIE 1
nepuognueckue pyHkunu. CoricTBa 1 rpadMKy CUHYCa,
KOCHHYca, TaHTeHCca U KoTanreHca. O0paTHbIe (YHKIIUN U UX
rpaduku. OOpaTHbIE TPUTOHOMETPUYECKUE (PYHKITHH.
IIpeoOpazoBanus rpaduka ¢pyHkumu. ['apmonnyeckue KoaeOaHus.
[Mpuxnagusie 3a1aun. [lokazarenbHble, JorapupMUIecKue,
TPUTOHOMETPHUYECKHE YPaBHEHHUS H HEPABEHCTBA.

V.ITP,KP

Hauana
MaTEMATUUECKOTO
agajn3a

YucnoBas 1ociae10BaTelIbHOCTh, CIOCOOBI €€ 3a1aHus,
BBIUMCIIEHHS WIECHOB ITOcen0BaTeNnbHOCTU. [Ipenen
MOCIIE0BATENIbHOCTH. beCkoOHeUHO yObIBaroIIas reoMeTpruiecKast
nporpeccus. [Ipon3BogHas: MEXaHHYECKHUI U TEOMETPHICCKUN
CMBICJI IPOU3BOAHON. Y paBHEHHE KacaTeIbHOM B OOIIEM BHE.
[MpaBuna u Gopmynsl nuddepeHIpoBanys, TabIMIa
MIPOM3BOAHBIX AIEMEHTApHBIX QyHKIMH. MccnenoBanune GpyHKIINU
C MOMOMIBI0 pou3BoAHOM. HaxoxaeHne HaubobLIero,

V.ITP,KP
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HAUMCHBIIIETO 3HAYCHUS U SKCTPEMAJIbHBIX 3HAUCHUH (PYHKIINY.
Wuterpan u neproodpasnas. Teopema HeroTona—JlerOnuIa.
[Ipumenenne nHTErpana K BEIYUCICHUIO (PU3NYECKUX BETMYUH H
IUIOIAEH.

KomOunaropuka,
CTaTHCTUKA U
Teopus
BEPOATHOCTEMN

Hctopus pa3BuTis KOMOMHATOPUKH, TEOPUH BEPOSTHOCTEH U
CTaTHCTUKH U MX POJIb B PA3IMIHBIX C(hepax deI0BeUeCKON
Ku3HeaesTensHoCcTH. [IpaBria koMOMHATOpHKHY. Pemenme
KOMOWHATOPHBIX 3a7a4. PazMemenus, couetanus u
nepectaHoBku. bunom HeroToHa 1 TpeyronpHuk Ilackans.
ITpuknaansie 3agaun. Kinaccuueckoe omnpesieneHue BEposSTHOCTH,
CBOCTBA BEPOATHOCTEH, TEOPEMA O CYMME BEPOSATHOCTEH.
Brruncnenue BepostHocTel. [IpuknanHele 3aqaun.
[IpencraBnenne YncIOBbIX NaHHBIX. [IpuKTagHbIe 3a0a490.

V. I1P,KP

I'eomerpus

Ipumeuanue: I1P- npaxmuueckasn paboma,, Y — ycmuulil onpoc, KP — koumponvnas paboma

ITpr3Haky B3aMMHOT'O PACHOIOKEHUS MIPSIMBIX. YTOJI MEKIY
NpsIMBIMHU. B3aumMHOe pacnosioeHue MpsiMbIX U TNIOCKOCTEH.
[leprnienuKyIsAp ¥ HAKIOHHAS K INIOCKOCTH. YTOJI MEXAY MPAMONH
U IUIOCKOCTBIO. TeopeMbl O B3aMMHOM PaCIOIOKEHUH MPSIMOH U
mwiockoctu. TeopeMa o Tpex nepneHaukyspax. [IpuzHaku u
CBOICTBA MapaJuIeTIbHBIX U NEPIEHANKYIISIPHBIX TUIOCKOCTEH.
PaccrosiHue OT TOUKH 10 IUNIOCKOCTH, OT MPSIMOU 10 TIIOCKOCTH,
paccTosHue MEXIY INIOCKOCTSAMH, MEXIy CKPELIUBAIOIIMMUCS
NPSIMBIMHU, MEX]Ty IPOU3BOIBHBIMU (PUTYypaMy B MPOCTPAHCTBE.
[TapannensHOE IPOEKTUPOBAHKE U €T0 CBOMCTBA. Teopema o
NA0WAo0U OPMOSOHANLHOU NPOEKYUU MHO20Y20abHUKa. B3anMHoe
pacroioxXeHne NPOCTPaHCTBEHHbBIX GUryp. Pazmnunbie BuabI
MHOTOTpaHHUKOB. X n300paxenus. CedeHusi, pa3BepTKH MHOTO-
rpaHHuKoB. Ilnomane noBepxHocTu. Buasl cummerpud B
npoctpancTBe. CUMMETpHS TeJ BpallleHUs. 1 MHOTOTPAaHHHUKOB.
Brruncnenue miomaneri 1 o00beMoB. Bextopsl. JlercTBus ¢
BEKTOpaMu. JlekapToBa ciucTeMa KOOpIWHAT B MPOCTPAHCTBE.
YpaBHEHHE OKPYKHOCTH, c(hepbl, INIOCKOCTH. PaccTosHIe MExXY
Toukamu. JleHCTBHS C BEKTOpaMH, 3aJaHHBIMH KOOPIUHATAMH.
CkangpHoe pon3BeieHre BeKTOpoB. BekTopHOoe ypaBHEeHHE
NpSAMOH U IJI0CKOCTH. Vcronb30BaHre BEKTOPOB MPH
JIOKa3aTeJIbCTBE TEOPEM CTEPEOMETPHH.

V,ITP,KP

2.4.4, ConepxaHue CaMOCTOATEILHONH PadoThI

CamocrositenbHast pabota cryaeHtoB (CPC) — 910 akTuBHBIE (HOPMBI
WHUBUyaIbHOW M KOJUICKTUBHOM NEATEILHOCTH, HAIIPABJICHHBIC HAa 3aKpEIUICHHE,
pacHIMpeHne W CHCTEMAaTH3allMi0 MPOWIEHHOTO MaTephalia 1Mo TeMaM Y4eOHOM

JUCIUITIIUHBI.

CamocrosiTenbHas paboTa SIBIASETCS OJHMM M3 BUJOB YYEOHBIX 3aHSITHM
CTYZIEHTOB, LIEISIMUA KOTOPOU SIBJIAFOTCSA:
— CHUCTEMATH3allMsl M 3aKpEIUICHHE IIOJYYEHHBIX TEOPETUYECKUX 3HAHUW U
MPAKTUYECKUX YMEHUU CTYAEHTOB;

— yriy0ieHue ¥ pacuiupeHre TEOPeTUUYEeCKUX 3HaHUM;
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— (hopMUpOBaHHE YMEHUH HCIOJIB30BaTh pa3inyHble HHPOPMAIIMOHHBIE UCTOYHUKH
(HOpMAaTHBHYIO, IPAaBOBYIO, CIPAaBOYHYH) JOKYMEHTalUI0 U  CHELUAIbHYIO
JIUTEPATypy);

— pa3BUTHE MO3HABATEIbHBIX CIIOCOOHOCTEN M aKTMBHOCTU CTYJIEHTOB, TBOPYECKOU
MHUIMATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPIraHU30BAHHOCTH;

— (OpPMHUPOBAHNE CAMOCTOSITEIBHOCTH MBIIIJIEHUS, CIIOCOOHOCTEN K CaMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpeaIn3aliii;

— pa3BUTHUE UCCIIENOBATEIBCKUX YMEHUN.

B xauectBe opm u MeromoB koHTpoissi BHeayauTopHoii CPC moryT ObITH
UCIIOJIb30BAaHbl CEMHHAPCKUE 3aHATHSA, 3a4€Thl, TECTUPOBAHUE, KOHTPOJbHBIC
paboThl, MATEMAaTHYECKUE TUKTAHTBI U AP.

Kpurepusimu onieHku pe3ynbTatoB BHeayiutopHoi CPC gBisttoTcs:

— YPOBEHb OCBOECHHSI yU€OHOI0 MaTepHaa;

— YMEHHME HUCIOJIb30BaTh TEOPETUYECKUE 3HAHMSI IPU BBIMOIHEHUU MPAKTUYECKUX
3ajady;

— 000CHOBAaHHOCTb U YETKOCTh U3JI0KEHHS OTBETA;

— oopmileHnEe MaTepuana B COOTBETCTBUHU C TPEOOBAHUSMHU.

KoHntpone pesynpraToB BHeayauTopHo CPC MOXET OCYIIECTBIATHCA B
npenenax BpEMEHH, OTBEACHHOIO Ha oOs3aTenbHble ydyeOHbIE 3aHATHS U
BHeayauTopHyro CPC, MOXET NMpoXoAuTh B NMHUCbMEHHOW, YCTHOM WJIM CMEIIAHHON
dbopme, ¢ IpeICTABICHUEM MPOAYKTA TBOPUECKOH ESITEIILHOCTU CTYICHTA.

Buani CPC:

— T10 OBJIQJICHUIO 3HAHUSIMU: aHAJIN3 TEKCTa Y4eOHUKA, JOTIOJHUTEILHON
JUTEpaTypbl, COCTABIICHUE IIJIAHA;

— TI0 3aKPEIICHUI0 U CUCTEMAaTU3allu1 3HAHUM: paboTa ¢ KOHCIIEKTOM JIEKIIUH,
paboTa ¢ yueOHHUKOM, JIOTIOJTHUTEILHON JTUTEpaTypOM, TOATOTOBKA JTOKIAIOB;

— 110 (POPMUPOBAHUIO YMEHUN U HaBBIKOB: PEIIEHHUE MPOOJIEMHBIX BOIIPOCOB MPHU
MOJTOTOBKE K 9K3aMEHY.

IIpumepHas TemaTuka pedeparos:

HenpepoiBHbIe ApoOH.

[IpuMeHEeHUE CI0KHBIX TPOLIEHTOB B SKOHOMUYECKUX pacyeTax.
[TapaiiennbHOE TPOEKTUPOBAHHUE.

CpenHue 3HaYeHUs U UX IPUMEHEHHUE B CTAaTUCTHUKE.
BekTopHoe 3ajaHue npsiMbIX U IJIOCKOCTEN B MPOCTPAHCTBE.
CrnoxxeHre rapMOHUYECKHUX KOJICOAHUI.

['padrueckoe perieHrie ypaBHEHU U HEPABEHCTB.
[IpaBwibHBIE ¥ TOJYIPaBUIbHBIE MHOTOTPAHHUKHU.

. Konnueckue ceueHus: 1 UX IPUMEHEHHUE B TEXHUKE.

10 [Tonsitue nuddepeHimana u ero NPUIOKECHHUS.

11.Cxembl HOBTOPHBIX UCTIbITAaHUN bepHyu.
12.VccnenoBanre ypaBHEHUN U HEPABEHCTB C TAPAMETPOM.

CoNOOR~WDE
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2.4.5. [lepeyeHb y4eOHO-METOAMYECKOT0 00eCcIeYeHHUsI 1JIs1 CAMOCTOATEIbHOI PadoThl
00y4JaIMXCcs MO AUCHUIIIHHE

Ha camoctostensayro paboTy oOydaronuxcs orBogutcs 110 wacoB ydeOHOrO
BPEMCHU.

HaunmenoBanue

pasacia, TEMBI, BUa

CPC

[Tepeuenb yueOHO-METOIUYECKOTO OOCCTICUeHUsT UCIHILIMHBL T10
BBITIOJTHEHUIO CAMOCTOSITEIIbHOM paboThI

2

3

Beenenue.

1. Boromono, H. B. Maremaruka : yueOonuk misi CIIO / H. B.
boromoros, I1. . Camoiinenko. — 5-e u3m., nepepad. u mon. — M. :
W3narensctBo  Opaiir, 2017. — 396 c¢. — (Cepus
[IpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94.

2. bammakoB, Mapk lBanoBuu. Martemaruka: anreOpa W Hayana
MaTeMaTHYeCcKoro aHaiusa, reomerpus [Tekcr] : y4eOHUK IS
HCII0JIb30BaHUs B Y4eOHOM Ipoliecce 00pa30BaTEIbHbIX YUpPEXKICHUN
CIIO Ha 6a3e OCHOBHOro oOmIero OOpa30BaHHsS C MMOJTYYCHHEM
cpenHero obmero obpaszosanus / M. W. bammmakos. - 4-¢ u3n., crep. -
Mocksa : Axamemus, 2017. - 253 c. : un. - (Ilpodeccuonanbuoe

obpaszoBanue. ObmeoOpa3oBarenbHble qUCHUIUHHEE). - ISBN 978-5-
44

Auredpa

1. BoromonoB, H. B. Maremaruka : yuebnmk s CIIO / H. B.
boromoros, I1. . Camoiinenko. — 5-e u3zm., nepepad. u mon. — M. :
W3narensctBo  Opaiir, 2017. — 396 c¢. — (Cepus
[IpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyma : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94.

2. bammakoB, Mapk lBanoBuu. MaremaTtuka: airebpa M Hadajia
MaTeMaTHYecKoro aHaiuza, reomerpus [Tekcr] : yueOHuK s
HCIOJIb30BaHUs B Y4eOHOM Ipoliecce 00pa3oBaTeNbHBIX YUPEKIECHUIN
CIIO na 6a3e OCHOBHOro o0O0mEro 00pa3oBaHMS C MOJIYYEHUEM
cpennero obmero odpazosanus / M. U. bammakos. - 4-e u3sn., crep. -
MockBa : Axagemus, 2017. - 253 c. : un. - (IIpodeccuonanpHoe

obpaszoBanue. O0meoOpa3oBarenbHble qUCIUIUHHEEI). - ISBN 978-5-
44

YpaBHeHnust
HepaBeHCTBAa

U

1. boromonos, H. B. Marematuka : yueObnuxk nns CIIO / H. B.
Boromonos, I1. . Camoiinenko. — 5-e uzn., nepepad. u momn. — M. :
W3narensctBo  Opaitr, 2017. — 396 c¢. — (Cepus
IIpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-02325-1. —
Pesxxum noctyma : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94.

2. bammakoB, Mapk VBanoBuu. MaremaTtnka: anrebpa U Hadajia
MaTeMaTH4ecKoro axanusa, reomerpus [Tekcr] : yueOHuK s
WCIOJIb30BaHUs B Y4eOHOM Ipoliecce 00pa3oBaTeNbHBIX YUPEKICHUIN
CIIO na 6a3e OCHOBHOTO 0OmIEro 00pa3oBaHMA C TOJYYEHUEM
cpennero obmero odpazosanus / M. U. bammakos. - 4-e u3n., crep. -
MockBa : Axagemus, 2017. - 253 c. : un. - (IIpodeccuonanpHoe
obpaszopanne. O0OneoOpazoBarenbHbie qUCUIUHHEE). - ISBN 978-5-
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OcHoBBI 1. bBoromonos, H. B. Maremaruka : yue6nuk mus CIIO / H. B.
TPUTOHOMETPHH boromoros, I1. . Camoiinenko. — 5-e u3zm., nepepad. u mon. — M. :
W3narensctBo  Opaiir, 2017. — 396 c¢. — (Cepus
[IpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-02325-1. —
Pexxum nocryna : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94.
2. bammakoB, Mapk VBanoBuu. Martemaruka: anreOpa W Hayaia
MaTeMaTHYeCcKoro aHaiusa, reomerpust [Tekcr] y4eOHMK st
WCIOJIB30BaHUS B y4eOHOM Ipoliecce 00pa3oBaTeNbHbBIX YUPESKICHUN
CIIO na 06a3ze OCHOBHOrO O0OIIEro 0Opa3oBaHUS C TOJYyYCHHUEM
cpenHero obmero obpa3zosanusi / M. W. bammakos. - 4-¢ u3n., crep. -
Mocksa : Axamemus, 2017. - 253 c. : un. - (Ilpodeccuonanbuoe
obpaszoBanue. O0meoOpa3oBarenbHbie qUCHUIUHHE). - ISBN 978-5-
44
DyHKIHH, ux|1. BoromonoB, H. B. Maremaruka : yuebnuk mis CIIO / H. B.
CBOIiCTBA u|boromoros, I1. . Camorinenko. — 5-e u3zz., nepepad. u mon. — M. :
rpaguKu W3narensctBo  Opaiir, 2017. — 396 c¢. — (Cepus
[IpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94.
Hauana 1. Boromono, H. B. Maremaruka : yueObnmk mis CIIO / H. B.
MaTemarudeckoro |boromonos, I1. . Camoiinenko. — 5-e uzn., nepepad. u gom. — M. :
a”Hamn3a W3narensctBo  Opaiir, 2017. — 396 c¢. — (Cepus
[IpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94.
2. bammakoB, Mapk lBanoBuu. MaremaTtuka: airebpa M Hadajia
MaTeMaTH4ecKoro axanusa, reomerpus [Tekcr] y4eOHUK /ISt
HCIIOJIb30BaHUs B Y4eOHOM Ipoliecce 00pa3oBaTeNbHBIX YUPEKICHUIN
CIIO na 6a3e OCHOBHOro o0O0mEro 00pa3oBaHMS C MOJIYYEHUEM
cpennero obmero odpaszosanus / M. U. bammakos. - 4-e u3sn., crep. -
MockBa : Axagemus, 2017. - 253 c. : un. - (IlpodeccuonanpHoe
obpaszoBanue. OOmeoOpa3oBarenbHble qUCIUIUHHEE). - ISBN 978-5-
44
1. boromonos, H. B. Maremaruka : yueonuk mns CIIO / H. B.
Kom6unaropuka, |boromornos, I1. M. Camoiinenko. — 5-e u3n., nepepad. u gon. — M. :
CTATHCTHKA uU3narenscteo  FOpaiir, 2017. — 396 c¢. — (Cepus
Teopust [Ipodeccuonansuoe obpazosanue). — ISBN 978-5-534-02325-1. —
BEpPOSITHOCTEN Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94.
1. boromonos, H. B. Maremaruka : yuebnmk nns CIIO / H. B.
Boromonos, I1. . Camoiinenko. — 5-e uzn., nepepad. u momn. — M. :
M3parensctBo  FOpaiir, 2017. — 396 c¢. — (Cepus
IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-02325-1. —
Pesxxum noctyma : www.biblio-online.ru/book/C8B3E146-8416-46D9-
I'eomerpus B3CA-0273570A9D9%4.

2. bammakoB, Mapk lBanoBuu. MaremaTtuka: airebpa M Hadaja
MaTeMaTH4ecKoro axanusa, reomerpus [Tekcr] y4eOHUK /ISt
HCIOJIb30BaHUs B Y4eOHOM Ipoliecce 00pa3oBaTeIbHBIX YUPEKICHUIN
CIIO na 6a3e OCHOBHOTO 0O0wIEro 00pa3oBaHMA C MOJYYEHUEM
cpennero obmero oopazosanus / M. 1. bammakog. - 4-e usn., crep. -
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Mocksa : Axamemus, 2017. - 253 c. : un. - (Ilpodeccuonanbuoe

obpaszoBanue. OOmeoOpa3oBarenbHbie TUCHUIUTHHEI). - ISBN 978-5-
44
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3. OBPA3OBATEJIBHBIE TEXHOJIOT'THU

Oco0OeHHOCTh (eiepaibHBIX TOCYJAPCTBEHHBIX 00pa30BaTEIbHBIX CTaHIAPTOB
oOpa3oBaHUsI — 3TO UX JIEATENBbHOCTHBIM XapakTep, KOTOPbIA CTaBUT TJIAaBHOU
3aJlauell pa3BUTHE JUYHOCTU 00YyYarOIErocs.

[locTaBineHHass 3ajaya TMO3BOJSET MPEBPATUTh TPAAUIMOHHOE OOyYeHHE,
HaIlpaBJIICHHOE HA HAKOIUICHWE 3HAHWM, YMEHHM, HAaBBIKOB, B IPOLIECC Pa3BUTHUS
JUYHOCTH CTYJEHTa, a HMMEHHO BHEJPEHHE COBPEMEHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTHHA. YXOJI OT TPaJuLMOHHOTO 3aHATHSA YEpE3 HCIIOJIb30BAHUE B IPOIECCE
O0Oy4YeHHSI HOBBIX TEXHOJIOTHI MO3BOJISICT YCTPAHUTh OAHOOOpa3re 00pa3oBaTeIbHON
Cpellbl ¥ MOHOTOHHOCTh YYE€OHOro MIpoLecca, CO34acT YCJIOBUSA JJIi CMEHBI BHUIOB
NEeATEIbHOCTH oOy4arommxcs, MTO3BOJIUT peanu3oBaTh MIPUHLIUATIBI
3nopoBbecOepexeHnsi. PexkoMeHnyeTcs OCYHIECTBIATh BBIOOP TEXHOJOTHH B
3aBUCUMOCTH  OT  MPEIMETHOTO  COACp)KAHWS, LENed  3aHATHS, YPOBHS
MOJATOTOBJIICHHOCTH  OOYy4YaloIMXCs,  BO3MOXHOCTH  YJOBJIETBOPEHHUS  HX
o0pa30oBaTeIbHBIX 3aPOCOB M UX BO3PACTHOM KaTEropuHu.

B ycnoBusix peanmuzaruu tpeboBanuit ®I'OC nHaunbonee akTyadbHBIMU TIPH
U3YYCHUU MAaTEMATUKHU CTAHOBSTCS CIIEAYIOIINE 00pa30BaTeIbHbIE TEXHOJIOTHH:

1) TMYHOCTHO-ZCSITEIbHAS TEXHOJIOTHS;

2) urpoBasi TEXHOJIOTHS;

3) pa3BuBarolias TEXHOJIOTUS,

4) 3mopoBbecOeperaroIas TeXHOJIOT S,

5) nH()OKOMMYHUKAIITMOHHAS] TEXHOJIOTHSI.

3.1.00pa3oBaTe/ibHbIC TEXHOJIOIMH IIPH NPOBEICHUH JIEKIUH

Ne Tema Bunbl mpuMeHseMbIxX Kon-Bo
00pa30oBaTeNbHBIX TEXHOJIOTUI| Yac

1 2 3
1. BBenenue JIngHOCTHO-IeATENbLHAS
TEXHOJIOTHSI,
pa3BUBAIOIIAS] TEXHOJIOTHUS
2. Tema 1.1. Pa3zBuTHE NOHATHS O UHCIIE JIM4YHOCTHO-eATenbHas 6
TEXHOJIOT U,
pa3BUBAIONIAS] TEXHOJIOTHUS
3. Tema 1.2. KopHu, cTenenu u gorapudmbl JInynOCTHO-EATEBHAS 8
TEXHOJIOTHSI,
pa3BUBAIOIIAS] TEXHOJIOTHUS
4, Tema 2.1. YpaBHeHUS U CUCTEMBI YPABHEHUI JInynOCTHO-EATENBHAS 16
TEXHOJIOTHSI,
pa3BUBAOIIAS] TEXHOJIOTHUS
5. Tema 2.2. HepaBenctBa JIM9YHOCTHO-eATeNbHAS 8
TEXHOJIOT A,
pa3BUBAIOIIAS] TEXHOJIOTHUS

N
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0. Tema 3.1. OcHOBHEIE TIOHATHSA JInyHOCTHO-IEATENbLHAS 2
TEXHOJIOTHSI;
pa3BHUBarOIIas TEXHOJIOTH
1. Tema 3.2 OcHOBHBIE TPUTOHOMETPUYECKUE JInynoCTHO-EATEIBHAS 4
TOX]IECTBA TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
8. Tewma 3.3 IIpeoOpa3zoBanust MPOCTEHIITNX JInuHOCTHO-EATENIbHAS 4
TPUTOHOMETPUYECKUX BBIPAXKEHUN TEXHOJIOTHS;
pa3BHUBarOIIast TEXHOJIOTH
9. Tewma 3.4. TpuronoMeTpuyeckue ypaBHEHUS U JIn4yHOCTHO-EATENIbHAS 6
HEPaBEHCTBA TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
10. Tema 4.1 ®ynkuu. CBoCTBa HYHKIIHA. JInyHOCTHO-IEATENbHA 6
OO0parHbie QyHKIUN TEXHOJIOTHS;
pa3BUBAIOIAsl TEXHOJIOTH
11. Tema 4.2. Ctenennsle, NoKa3aTeJIbHbIE, JImaaoCcTHO- eI TeNbHAS 2
norapuMUUEcKUe U TPUTOHOMETPUUYECKUE TEXHOJIOTHS;
¢dbyakuun. OOpaTHbIE TPUTOHOMETPHUUECKUE pa3BHUBAIOIIAS TEXHOJIOTHUS
byHKIIUN
12. Tema 5.1. IlocnenoBaTeILHOCTH. JInyHOCTHO-IEATENbHAA 4
TEXHOJIOTHSI;
pa3BUBAIOIIAs] TEXHOJIOTH
13. Tema 5.2. IIpousBoHas JInyHOCTHO-IEATENbHAA 8
TEXHOJIOTHSI;
pa3BUBAIOIIAs] TEXHOJIOTH
14. Tewma 5.3. IlepBooOpa3Has 1 UHTErpa JlnyHoCTHO-IEsATEIBHAS 4
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
15. Tema 6.1 DneMeHTH KOMOMHATOPUKHU JIM9YHOCTHO-eATenbHAs 6
TEXHOJIOTHSI;
pa3BUBAIOIIAsl TEXHOJIOTHUS
16. Tema 6.2. DneMeHTHI TEOPUH BEPOSITHOCTEH JlnuHOCTHO-IEsATEIBHAS 4
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
17. Tema 6.3. DneMeHTH MaTeMaTHYECKOMI JIM9YHOCTHO-eATenbHas 2
CTaTUCTUKH TEXHOJIOTHSI;
pa3BUBAIOIIAsl TEXHOJIOTHUS
18. Tema 7.1 KoopinHATHI M BEKTOPBI WNH(poxkoMMyHUKalIMOHHAS 8
TEXHOJIOTHS;
310pOBBheEcOeperaromas
TEXHOJIOTHS
19. |Tema 7.2. IIpsiMble U IIIIOCKOCTH B IPOCTPAHCTBE NnpoxoMMyHUKalIMOHHAS 8
TEXHOJIOTHS;
310pOBBeEcOeperaromas
TEXHOJIOTHS
20. Tema 7.3. MHOrOrpaHHUKH HNHpoKOMMYHUKAIIMOHHAS 10
TEXHOJIOTHS;
3I0pOBbecOeperaroIas
TEXHOJIOTHS
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21.

Tema 7.4. Tena u TOBEpXHOCTH BpPAILICHUS

NudpoxomMmyHHUKaAITMOHHAS
TCXHOJIOTUA,
310pOBbecOeperaroas
TEXHOJIOTUA

22,

Tema 7.5. I3mepeHus B reOMETpUM

HNupoxoMMyHUKaIIMOHHAS
TEXHOJIOTHSI;
310poBbecOeperaroas
TEXHOJIOTHS

3.2. O0pa3oBaTe/ibHbIEe TEXHOJOTHH NPH NMPOBeAeHUN NPAKTHYECKUX 3aHATHI

Ne

Tema 3anaTus

Buasl npumeHseMbIx
o0pasoBaTeIbHBIX
TEXHOJIOTUN

Kon.
yac

Bsenenue

JIny"HOCTHO-EeATENbHAS
TEXHOJIOTHSI,
pa3BHUBAIOIIAS TEXHOJIOTHUS

Tema 1.1. Pa3zButre nOHIATHSA O YHCIIE

JINYHOCTHO- eI TenbHAs
TCXHOJIOT'HA,
pa3BUBaromas TCXHOJIOTHUA

Tema 1.2. KopHu, crenenu u jiorapupmsl

JIny"HOCTHO-EeATENbHAS
TEXHOJIOTHSI,
pa3BHUBAKOIAS TEXHOJIOTHUSA

18

Tema 2.1. YpaBHeHUs: U CUCTEMBI YpaBHEHUI

JIN4HOCTHO- eI TeabHAs
TCXHOJIOTHA,
pa3BuBaromiadg TCXHOJIOIUA

Tewma 2.2. HepaBencTBa

JInaaoCTHO- eI TENbHAS
TEXHOJIOTHS;
pa3BHUBAIOIIAS TEXHOJIOTHUS

Tema 3.1. OcHOBHEBIE ITOHATHUS

JIMYHOCTHO-AEATEIbHAs
TCXHOJIOTHA,
pa3BuBaromiadg TCXHOJIOIUA

Tema 3.2 OcHOBHBIE TPUTOHOMETPUYECKUE
TOKJIECTBA

JInaaoCcTHO- eI TENbHAS
TEXHOJIOTHS;
pa3BHUBAIOIIAS TEXHOJIOTHUS

Tema 3.3 [IpeoOpa3oBaHus MPOCTEHIIINX
TPUTOHOMETPHYCCKHUX BBIPOKECHUI

JIMYHOCTHO-AeATeIbHAs
TECXHOJIOTHA,
pa3sBuBaronias TCXHOJIOTUA

Tewma 3.4. Tpuronomerpruueckre ypaBHEHUS U
HEpaBEHCTBa

JInaaOCTHO- eI TENbHAS
TEXHOJIOTHS;
pa3BHUBAIOIIAS TEXHOJIOTHUS

10.

Tema 4.1 @ynkiuu. CoiicTBa QYHKITUH.
OO6paTHble QyHKIIUN

JIMYHOCTHO-AeATeIbHAs
TECXHOJIOTHA,
pa3BuBaromias TCXHOJIOTUA
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11. Tema 4.2. CteneHHBIC, TOKa3aTEIbHBIC, JIMYHOCTHO-AeATeIbHAs 4
Jorapu(MUIECKUE U TPUTOHOMETPUUECKHE TEXHOJIOTHSI,
¢byakuu. OOpaTHBIE TPUTOHOMETPUYCCKHE Pa3BUBAIOIIAS] TEXHOJIOTHUS
byHKIAH
12. Tema 5.1. IlocimeqoBaTEeILHOCTH. JImyHOCTHO-AeATeIbHAS 4
TEXHOJIOT U,
pa3BUBAIOIIAs TEXHOJIOTHUS
13. Tema 5.2. IlpousBoanas JIMYHOCTHO-AeATeIbHAS 6
TCXHOJIOT U,
pa3BUBAIOIIAs TEXHOJIOTHUS
14. Tema 5.3. IlepBooOpa3Has 1 UHTETpal JIn4yHOCTHO-EATEIbHAS 6
TEXHOJIOTHSI,
Pa3BUBAIOIIAs TEXHOJIOTHUS
15. Tema 6.1 DeMeHTH KOMOMHATOPUKHU JImyHOCTHO-AEATEIbHAS 3]
TEXHOJIOT U,
pa3BUBAIOIIAs] TEXHOJIOTUS
16. Tema 6.2. DneMeHTHI TEOPUHU BEPOSITHOCTEH JlnyHoCTHO-EsATEIbHAS 2
TEXHOJIOTHS,
Pa3BUBAIOIIAs] TEXHOJIOTHUS
17. Tema 6.3. D1eMEHTHI MaTEeMaTHUYECKOM JInyHOCTHO-AEATEIbHAS 4
CTaTUCTHKH TEXHOJIOT U,
pa3BUBAIOIAsl TEXHOJIOTHUS
eMa 7.1 KoopauHaTEl ¥ BEKTOPEI WYHOCTHO-JICITEIbHAS
. T 7.1 K JI 8
TEXHOJIOTHSI,
Pa3BUBAIOIIAS] TEXHOJIOTHUS
19. Tewma 7.2. IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE JINYHOCTHO- e TenbHAs 10
TEXHOJIOT U,
pa3BUBAIOIAs TEXHOJIOTHUS
20. Tema 7.3. MHOTOTpaHHUKHU JIMYHOCTHO-AeATeIbHAS 6
TEXHOJIOTHSI,
Pa3BUBAIOIIAS] TEXHOJIOTHUS
21. Tewma 7.4. Tena u nOBEpXHOCTH BpalleHUS JIN4HOCTHO- e TenbHAs 4
TEXHOJIOT U,
pa3BUBAIOIAs TEXHOJIOTHUS
22. Tema 7.5. I3mepeHus B reOMETpUUA JInaaOCTHO- eI TENbHAS 4

TCXHOJIOT'HA,
pasBuBaroniasl TCXHOJIOTUA
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4. YCJIOBUSA PEAJIMBALIUUA ITPOT'PAMMBI ANCHUIIJIMHBI

4.1. MaTepuaJbHO-TeXHHYecKas 6a3a, He0OX0MMast ISl OCYIeCTBIICHHUS
06pa3oBaTeJIbHOT0 MpoIecca Mo TUCIHILTHHE

Peanuzamusi  y4eOHOM  MUCHUIUIMHBI ~ OCYIIECTBIAETCA B  KaOHHeETe
MaTemaTuky, yi. Jumurpona, 200, ayza. 501.

O6opynoBanne yueOHOTO KaOUHETA:

- crenuaivM3upoBaHHast MeOesIb U CUCTEMBbI XpaHEHUS (JI0CKa KJIacCHast, CTOJ
CTYJ YUHUTENS, CTOJIBI M CTYJIbs YUEHUYECKHUE, K] A1 XpaHEHHs Y4eOHbIX
MOCOOUH, CUCTEMBI XpaHCHUS TaOJHUI] U TUTAKATOR);

- TEXHHUYECKHUE CPeJCTBA 00yueHHs (pabouee MEeCTO YUUTENs: KOMIBIOTED
YUUTEINsI, BUIEONPOEKTOP, dKpaH, JineH3noHHoe [10);

- JI€MOHCTpPALlMOHHbIE YUEOHO-HATJISAHbIE TOCOOUS (KOMIUIEKTHI CTEH/IOB,
KOMIUIEKTBI TaOJIHI], TOPTPETHI BHIJAIOLIUXCA MAaTEMATUKOB, KOMITJICKT
UHCTPYMEHTOB KJIACCHBIX C MAarHUTHBIMU JIEPKATEIISIMU);

- DJIEKTPOHHBIE CPEJCTBA O0yUEHUS (KOMILIEKT BUACO(UIBMOB).

4.2 TlepeyeHb HEOOXOAMMOI0 MPOTPAMMHOI0 o0ecneyeHHs

1. Onepanmonnas cucrema Microsoft Windows 10 (mor. No73—A2®d/223-d3/2018 ot
06.11.2018, cormamenue Microsoft ESS 72569510);

2. ITaker mporpamm Microsoft Office Professional Plus (mor. Ne73—-AD®d/223-
®3/2018 ot 06.11.2018, cornamenue Microsoft ESS 72569510);

3. 7-zip GNULesser General Public License (cBoboaHOE IporpaMMHOe 00eCIIeUCHHE,
HE OIpaHUYCHO, O€CCPOUHO);

4. Nnurepuer Opayszep Google Chrome (GecniaTHoe mporpaMMHOE oOecrieueHue, He
OTrpaHUYEHO, OECCPOUHO);

5. K-Lite Codec Pack — yHuBepcaibHblii HabOp KOAECKOB (KOJHWPOBIIMKOB-
JE€KOJUPOBILMKOB) M YTUJIUT ISl IPOCMOTpa U 00pabOTKM ayuo- U BuAeodailion
(OecrmaTHOE MMPOTPaMMHOE OOecIieueHue, He OTPaHYeHO, 0ECCPOUHO);

6. WinDjView — mporpamma mis mpocmotpa daitioB B ¢opmare DIV u DjVu
(cBOOOAHOE MTpOrpaMMHOE OOECrIedeHNE, HE OrPaHUYEHO, 0ECCPOUHO);

7. Foxit Reader — mnpukiagHoe mnporpaMMHOE OOeCHeueHHe s IPOCMOTpa
ANEKTPOHHBIX JOKyMeHTOB B crangapre PDF (6ecruiatHoe mnporpamMmHoe
obecricueHue, He OTPaHUYCHO, OECCPOUHO).
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5. IEPEYEHBb OCHOBHOMU u NOMOJITHUTEJBHON YYEBHON
JUTEPATYPbBI, HEOBXOJUMOM 1JI51 OCBOEHUSI JUCHUTILINHBI

5.1. OcHoBHas IUTEpPaTypa:

1. boromosnos, H. B. Marematuka : yue6nuk s CIIO / H. B. boromosos, II.
N. Camoitnenko. — 5-e uza., nepepad. u gon. — M. : UzparensctBo FOpaiit, 2017.
— 396 c¢. — (Cepus : IlpodeccuonanpHoe obpazoanue). — ISBN 978-5-534-
02325-1. — Pexum nmoctyma : Www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D9%4

2. bammakoB, Mapk VBanoBuu. Maremaruka: anrebpa u Hayaia
MaTEeMaTU4YeCKOTo aHaiam3a, reomMeTpus [TekcT]: yudeOHWK JyIsi WCIOJIh30BaHUS B
yueOHOM Mportiecce oOpazoBarenbHbIX yupexaeauit CI10 na 6a3e 0CHOBHOTO 00IIIEro
o0Opa3zoBaHus ¢ MOJyYeHUEM cpeaHero obmiero oopazosanus / M. U. bammaxkos. - 4-¢
u3a., crep. - MockBa: Axkaaemus, 2017. - 253 c. : un. - (Ilpodeccuonanpuoe
oOpazoBanue. O0me00pa3zoBaTeabHbIC TUCITUTIINHEL). - ISBN 978-5-44

3. bammakoB, Mapk UBanoBuu. MaremaTuka: anrebpa U Hayajia
MaTeMaTU4YeCcKoro aHaiamusa, reomerpusi [TekcT]: 3amaunuk : yuyeOHOe mocolue s
UCIIOJIb30BaHUsI B Y4eOHOM IMpoiiecce oOpazoBaTeiabHbix yupexaenuit CIIO na 6aze
OCHOBHOT'O 00111eT0 00pa30BaHus C MOJyYeHHUEM cpeaHero obiero oopasoanus / M.
N. bammakoB. - 4-e wu3a., crep. - MockBa : Axamemus, 2017. - 414 c. -
(ITpodbeccuonansuoe obpazoBanue. O6IIEe00pa3zoBaTeNbHbIe TUCHUILUINHBI). - ISBN
978-5-4468-5127-0 68-5988-7

5.2 lonoJiHUTEJIbHAS JIUTEPATypa

1. baBpun, . . Maremaruka : yuyeOHuk u npaktukym s CIIO / U. W.
baBpun. — 2-e u3n., nepepad. u gon. — M. : U3marensctBo HOpaiit, 2017. — 616 c.
— (Cepus : Ilpodeccuonanproe obpazoBanue). — ISBN 978-5-534-04101-9. —
Pexxum  moctyma @ www.biblio-online.ru/book/3F803EA3-2037-4108-BEB3-
6997DSAFADOE.

2. boromonos, H. B. IIpaktuueckue 3ansaTus no Mmarematuke B 2 4. Yacte 1 :
yaeonoe nocodue st CITO / H. B. boromonos. — 11-e uzn., nepepad. u gom. — M.
: UzpmarensctBo HOpaiit, 2017. — 285 c¢. — (Cepust : Ilpodeccuonanbuoe
obpaszoBanue). — ISBN 978-5-534-01899-8. — Pexum goctyma : www.biblio-
online.ru/book/B2077BBB-EF95-4E5F-AFE1-9AABGEBG9ALY.
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5.3. llepnoanyeckne U3IaHUS:

1. XKypnan Maremartuka B IIKOJIE

2.0nekTpoHHas 6ubnoreka "M3narenbckoro qoma "I'pebeHHUKOB"
(www.grebennikon.ru);

3 .ba3sl nannbix komnanuu «Mer Beroy (http://dlib.eastview.com).

5.4. Ilepeyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«/HTEpHEeT», HE0OXOAUMBIX IJISI OCBOCHMS UCIUIIINHBI

1.

2.
3.

8.

9.

MuHHCTEPCTBO HAYKU U BBICIIET0 oOpa3oBanus Poccuiickoii
®deneparuu_(https://minobrnauki.gov.ru/);

denepanbHbIi moptan "Poccuiickoe oopazoBanue” (http://www.edu.ru/);
Nudopmarnmonnas cuctema "EnuHoe oKHO T0CTymna K 00pa3oBaTeIbHBIM
pecypcam" (http://window.edu.ru/);

Enunas  xomnexkuust — 1udpoBbIX  00pa3oBaTENIbHBIX  PECYpPCOB
(http://school-collection.edu.ru/);

@enepanbHblii HEHTp HHPOPMALMOHHO-O00PA30BATENbHBIX PECYPCOB
(http://fcior.edu.ru/);

Oo0pasoBareibhblil mopran "Yye6a" (http://www.ucheba.com/);

IIpoekt ['ocynapCTBEHHOrO HMHCTUTYTa pycckoro sizbika umeHu A.C.
[Tymkuna "O0pa3oBanue Ha pycckom" (https://pushkininstitute.ru/);
Hayunas snekrponnas oudnuorexa (HOB) (http://www.elibrary.ru);
HarronaneHas snektponnas oubmuoteka (http://H30.pd/);

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

(http://gramota.ru/);

12.Cnyx0a TeMaTHYECKMX TOJKOBBIX cioBapeit (http://www.glossary.ru/);
13.CnoBapu u sunmkioneauu (http://dic.academic.ru/);
14 Koncynbrant Ilmoc - cnpaBoyHasi mpaBoBasi cucTteMa (JOCTyN IO

JIOKAJIbHOW CETH)
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6. METOANYECKHUE YKA3AHUA U1 OBYUYAIOIIUXCA TTO
OCBOEHMHIO JUCIIUITJIMHbI

JlucrumuinHa npeaycMaTpyuBaeT JIEKIIMOHHbBIE U MPAKTUYECKUE 3aHSITHS.

VYcnenrHoe u3yueHue Kypca TpeOyeT noceuieHus JeKIui, akTUBHOW paboThI Ha
MPAKTUYECKUX 3aHATUAX, BBIMOJHEHUE BCEX YYEOHBIX 3a/laHus MpernojiaBaTelid,
O3HAKOMJICHUE C OCHOBHOM U JIOMIOJIHUTENILHOM JIUTEpaTypOH.

Bo Bpewmst JieKIiuM CTyICHT HO0JKEH BECTH KOHCIIEKT.

PabGoTta ¢ KOHCIIEKTOM JEKIMH MperoaaracT NpoCMOTP KOHCHEKTA B TOT ke
JneHb mocie 3aHsaTui. [lpu 3TOM HEOOXOJMMO MOMETHTh MaTepHayibl KOHCIIEKTA,
KOTOpBIC BBI3BIBAIOT 3aTpyAHEHUs sl NoHuMaHus. I[lpu »TomM oOyuaronuiics
JIOJDKEH CTapaTbCsl HAWTHM OTBETHl HA 3aTPYJAHUTENBHBIE BOIPOCHI, HCIOIb3YS
PEKOMEHyEeMYIO JIuTepatypy. Ecin eMy camocTosTENbHO HE Y1aJI0Ch pa3o0paThCs B
MaTtepuaie, Heo0X0IUMO C(HOPMYIMPOBATH BOMPOCHI U OOPATUTHCS 3a MOMOIIBIO K
MIPENo/IaBaTeIt0 Ha KOHCYIbTAIIUU WK ONVbKaIen JeKIUH.

OOyuaroiieMycsi HEOOXOJIUMO PETYJSIPHO OTBOJAUTH BpeMs i MOBTOPEHUS
MPOMJACHHOTO Marepuala, NpPOBEpPsii CBOM 3HAHUSA, YMEHUS W HaBBIKM IO
KOHTPOJIBHBIM BOIIPOCAM.

IIpakTHyeckne 3aHATHSA COCTABJISIIOT BaXHYIO YacTh MpodeccHOHaNbHON
MOATOTOBKU CTyAEHTOB. OCHOBHasl 1I€JIb MNPOBEACHUS IMPAKTUYECKUX 3aHATHI —
dbopMUpOBaHUE Y CTYACHTOB aHAJUTUYECKOTO, TBOPYECKOIO MBIIIJICHUS ITyTEeM
MPUOOPETEHUS TPAKTUUECKUX HABBIKOB.

Metoauueckue yka3aHus K IPaKTUUECKUM 3aHSATUSIM IO TUCITUIUIMHE HAPSTY C
paboueil mporpamMmoit u rpadKoM y4eOHOTO MPoIiecca OTHOCATCS K METOANYECKUM
JTOKyMEHTaM, OINpPEAEISIONIMM YPOBEHb OPraHU3alui U KauecTBa 00pa30BaTEIbHOIO
npoiiecca.

[Ipu moAroToBKe K MPAKTHYECKUM 3aHATUSIM HEOOXOIUMO IMPOCMOTPETH
KOHCHEKTHI JICKIUA U METOJMYECKUE YKa3aHUsl, PEKOMEHIOBAHHYIO JIUTEpaTypy IO
JAHHOW T€M€; MOJATOTOBUTHCS K OTBETY HA KOHTPOJIbHBIE BOIIPOCHL.

B Xxone BBINOJHEHUS WHAWNBUIYAIBHOTO 33JaHUSl MPAKTHUYECKOTO 3aHATHS
CTYJIEHT TOTOBUT OTYET O pabore. B oTuer 3aHOCATCS pe3yiabTaThl BBITOJHEHUS
KOKJIOTO MyHKTa 3amanust (rpaduku, TaOIMIBl, pacueThl, OTBETHI HA BOIMPOCHI
MYHKTOB 3aJaHUsl, PEUICHWE MPUMEPOB U 3aAad U T.i.). 3a 10 MUH 10 OKOHYAHUS
3aHSATUS TIPEnojaBaTelb MPOBEPSET OObEM BBHIMIOJTHEHHON Ha 3aHITUU Pa0OTHI U
OTMEYaeT pPe3yJibTaT B paboueM KypHale.

OcraBiivecss HEBBINIOJHEHHBIMU ITYHKTBI 3aJlaHUSl MPAKTUYECKOTO 3aHSATHUS
CTYJEHT 00s13aH J0JIe1aTh CAMOCTOSATEIBHO.

[Tocne mpoBepku oTYEeTa MpENoJaBaTeib MOXKET MPOBOIUTH YCTHBIM WU
MHUCHbMEHHBI  OMPOC CTYACHTOB ISl KOHTPOJIE YCBOGHHMS HMMH OCHOBHBIX
TEOPETUYECKUX U MPAKTUYECKUX 3HAHUI 10 TeME 3aHATUS (CTYJCHTHI 10JKHBI 3HATh
CMBICJI TOJIYYEHHBIX MU PE3YyJbTaTOB M OTBETHl HAa KOHTPOJIbHBIE BOMpOCHI). [lo
pe3yabTaraM MPOBEPKU OTYETA M OMPOCA BBICTABISETCA OIEHKA 3a MPAKTUYECKOE
3aHSITHE.
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CamocrositenpHast pabota crynenToB (CPC) mo muciurimHe UrpaeT BaKHYIO
POJIb B X0JI€ BCEro yueOHOro mpoiecca.
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7. OHUEHOYHBIE CPEJACTBA JJJIA KOHTPOJIA YCIIEBAEMOCTH

7.1. IlacopT (pOH/IA OLIEHOYHBIX CPEACTB

OueHOYHBIE  CpelCTBAa  MOpEeAHA3HAYEHbl IS KOHTPOJA M OLECHKH
00pa3oBaTEIbHBIX JIOCTHKEHUM OO0y4YarolIuXcs, OCBOMBIIUX IIporpaMMmy y4deOHOMH
JUCUUIUINHBI.

@OHJI OLEHOYHBIX CPEICTB BKIIOYACT KOHTPOJIBHBIE MaTepuasbl IS
MPOBEJCHNUS  TeKyllero KOHTpoJss B  ¢dopMe MpoBEepodHbIE  pabOTHI,
CaMOCTOSITeJIbHBIE PabOThl W KOHTPOJBHBIE pPabOTBl U  NMPOMEKYTOYHOM
arrectauuu B popme 3aueTa u IK3aMeHa.

eau u 3axauu GOHIA0B OLICHOYHBIX CPEACTB

@DOHJIbI OIIEHOYHBIX CPEJICTB CO3MAIOTCA I aTTeCTallMu OO0yJarouuxcs ¢
HEIbI0 OICHKM UX TMEePCOHAIBHBIX JIOCTHKEHUH TMOATamHBIM  TpeOOBaHUSM
cootBercTBytomei [ITICC3 u npeacTarisieT co00i COBOKYIMHOCTh KOHTPOJIUPYIOIINX
MaTepHayioB, MO3BOJSIONIMX OLEHUTh YMEHUS, 3HAHUSA, MPAKTUYECKUA ONBIT U
OCBOCHHBIE KOMITETCHITUHU.

@DoH/BI OIEHOYHBIX CPEACTB IMO3BOJISIIOT YCTAaHOBUTH COOTBETCTBUE YPOBHS
MOATOTOBKM CTYJIGHTa Ha KaXJIOM JTarne oOydeHus TpeOoBaHHsIM paboueit
nporpaMmbl  y4eOHON JUCUUIUIMHBI, pabodeil mporpamMmbl MPOPECCUHOHAIBHOIO
MOJYJIsl, MPOrpaMMaM MPaKTUK, IPOrpaMMe TOCYJapCTBEHHON UTOTOBOM aTTeCTAIINH.
3amayaMu (POHIOB OLIEHOYHBIX CPEJICTB ABIISIOTCS:

—KOHTPOJIb W  YOPABJICHHE IMPOIIECCOM NPHUOOPETEHHsS  CTYJIEHTaMU
HEO0OXOIMMBIX 3HAHUU u YMEHUH, OTIPEJICTICHHBIX benepalbHbIMU
rocyaapcTBeHHbIMU oOpazoBareiabHbiMH cTaHAapTamu CIIO mo cooTBeTcTBYOIIEH
CIEUHUAIBHOCTH;

—KOHTpOJIb W yIpaBiieHHe aocTkeHueM ueneit peannzauunu [TIICC3 CIIO,
OTpPENICNICHHBIX B BHAE Habopa o0O0mMX U MNpOo(ECCHOHATBLHBIX KOMIETEHIIUM
BBITTYCKHUKOB;

—o0ecreyeHne COOTBETCTBUSL pe3yJbTaTOB OOy4YeHHs 3ajadaM Oyayuiei
poecCUOHANBbHOM NS TEIbHOCTH BBIMTYCKHUKA.

7.2. Kpurepuu OlieHKHM 3HAHUI

OuneHka NUCbMEHHBIX KOHTPOJIBHBIX PA00T 00y4YaIOIIUXCS 10 MATEMATHKE:

OTBET OLICHUBACTCSI OMMEMKOU «5», €CIIN:

— paboTa BBITOJIHEHA ITOJTHOCTBIO;

— B JIOTMYECKUX PACCYKACHUAX U OOOCHOBAHWM PEIIECHUS HET MPOOEIIOB U
OIIHOO0K;

— B pEUICHUH HET MaTeMaTU4YeCKuX OIMOOK (BO3MOXKHA OJHA HETOYHOCTD,
OMHCKA, KOTOpasi HE SBJISIETCS CJCJACTBUEM HE3HAHUS WM HEMOHUMAHUS Y4eOHOIo
Marepuana).

Ommemka «4» CTaBUTCSA B CIEAYIOIINX CIIyYasx:
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— paboTa BBIMOJHEHA TMOJHOCTHIO, HO OOOCHOBaHUS WIAroB pEIICHUs
HEJOCTaTO4YHbl (eciu  yMeHue OOOCHOBBIBaTb PpACCYXKICHHMsS HE  SBISIOCH
CHeUalbHbIM 0OBEKTOM MPOBEPKN);

— JIONYILIEHbl OJHA OIIMOKAa WJIM €CTh JIBa — TPU HENOYETa B BBIKJIAJKAX,
pUCYHKax, uYepTexax wIn Trpapukax (ecid 53Th BuAbl pabOT HE SBISIIHCH
CHELMATIBHBIM 0OBEKTOM IPOBEPKH).

Ommemka «3» CTaBUTCS, €CIIU:

— JomyileHo OoJiee OJHOM OMMOKM WM 0Oojee JBYX — TPEX HEIO0YETOB B
BBIKJIQ/IKaX, YepTekKax WIM Tpadukax, HO oOydaromuiicss obnagaer o0s3aTeIbHbIMU
YMEHHUSIMU 110 TPOBEPSIEMOM TEME.

Ommemka «2» CTaBUTCS, €CIIU:

— JIONYUIEHBbI CYIIECTBEHHBIE OIIMOKH, MOKA3aBIIME, YTO OOYYaIOIIMICA HE
o0nasaeT 00s3aTeNbHBIMU YMEHUSIMU IO JAHHOM TeMe B MIOJHOM Mepe.

OueHKa yCTHBIX 0TBETOB 00y4alOIIUXCS 110 MaTeMaTHKe:

OTBeT OLICHUBAETCA OMMEMKOU «5», €CIIN CTYJEHT:

— TMIOJHO pacKpbUl COJAEpXKaHUE MaTepualia B 00beME, MPEeTyCMOTPEHHOM
IIPOrPaAMMON;

— H3JIOXKWJI ~ MaTepuaJl  rPaMOTHBIM  SI3bIKOM,  TOYHO  HCIOJNb3YS
MaTE€MaTUYECKyl0 TEPMHHOJIOTHMIO M CHUMBOJIMKY, B OIPEIEICHHOW JIOTMYECKOM
MOCJIEIOBATEIBHOCTH;

— TMPaBWIbHO BBINOJIHWI PHUCYHKH, YEpPTEXKH, TIpaQUKH, COIMYTCTBYIOIIUE
OTBETY;

— TMOKa3aJdl yMEHUE WUIIOCTPUPOBATH TEOPUIO KOHKPETHBIMHU IpPUMEpaMH,
IPUMEHSATH €€ B HOBOM CUTYalll! TP BBINOJIHEHUU PAKTUYECKOTO 3aJaHUs;

— TMPOJAEMOHCTPUPOBAJI 3HAHHE TEOPUHM PAHEE HM3YUEHHBIX COMYTCTBYIOIIMX
TeM, c(HOPMHPOBAHHOCTh M YCTOWYMBOCTH HCIOJIB3YEMBIX NpPU OTBETE YMEHHH U
HAaBBIKOB;

— OTBEYaJ CaMOCTOSITENbHO, 0€3 HABOSAIINX BOIIPOCOB MPENOIaBaTENs;

— BO3MOXHBI OJIHA — JIB€ HETOYHOCTU IPU OCBELIEHWH BTOPOCTENEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKaX, KOTOPbIE YUYEHHMK JIETKO HMCHPABHJI IMOCJE 3aMeyaHUus
YUHTEJIS.

OTBeT OLICHUBAETCS omMmemKou «4», eciu YIOBJIETBOPSIET B OCHOBHOM
TpeOOBAHMIM Ha OLEHKY «5», HO PU ITOM UMEET OANH U3 HEAOCTATKOB:

— B U3JIOKEHUU JIOMYIIEHbl HeOoybliue NpoOenbl, HE HCKa3UBIIEe
MaTEMaTUYECKOe COJIepKaHUE OTBETA;

— JIONYIUEHbI OJUH — JBa HEAOYETA MPHU OCBEUIEHUH OCHOBHOI'O COJIEP KAHUS
OTBETAa, UCTIPABIICHHBIE MOCJIE 3aMeUYaHusl IPENo1aBaTeNs;

— JIONyIIEeHbl omuOka wuiM ©OoJee [ByX HEJOYETOB MPHU  OCBELICHUU
BTOPOCTEIIEHHBIX BOMNPOCOB WM B BBIKJIAJKaX, JErKO HCIPABJICHHBIE IIOCIE
3aMeyYaHusl MPernoaaBaTes.

Ommemxa «3» CTaBUTCS B CIEAYIOIINX CIydasx:
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— HEMOJIHO PAacKpBITO COAEp)KaHUE Marepuana (CoaepikaHue U3JI0KEHO
¢parMeHTapHO, HE BCErJa IOCIEAOBATENbHO), HO IIOKa3aHO o0Ilee MOHUMAaHUe
BONpOCa MW  MPOJEMOHCTPHUPOBAHBl YMEHUS, JOCTATOYHBIE [UJII  yYCBOGHUSA
nporpaMMHOro Martepuana (ompeneneHsl «TpeOoBaHMSMU K MaTeMaTHYECKOU
MOJIFOTOBKE 00YUYaIOIIMXCs» B HACTOAIIECH MpOorpaMme 1Mo MaTeMaTUKe);

— UMENUCh 3aTpyJHEHHS WIM JONYUICHbl OHIMOKM B  OIpEIeICHUH
MaTeMaTU4eCKOil TEPMHUHOJIOTUH, YepTeKaxX, BBIKIAIKAX, HCIPaBICHHbIE TOCTE
HECKOJIbKMX HaBOJAIIUX BOIIPOCOB MPEINO/1aBaTes;

— CTYACHT HE CIpPaBUJICS C NPUMEHEHHEM TEOPHH B HOBOW CHUTYaIlUH IpU
BBIMIOJTHEHUH MPAKTHYECKOTO 3aJaHusi, HO BBIIOIHWI 3aJaHusl 00s3aTEIbHOTO
YPOBHSI CJIOKHOCTH I10 JaHHOH TeMe;

— TpH  JOCTaTOYHOM 3HAHMM TEOPETHYECKOrO0 MaTepuana BbISBJICHA
HeJocTaTOYHas CPOPMUPOBAHHOCTh OCHOBHBIX YMEHHI U HABBIKOB.

Ommemka «2» CTaBUTCS B CIEAYIOLIUX CIyYasix:

— HE pacKpbITO OCHOBHOE COJIepKaHHe yueOHOTO MaTepuana;

— O0OHapy»XeHO HE3HaHUE YUYEHUKOM OoJible WiM Haubosee BaXXKHOM 4YacTH
y4eOHOT0 MaTepHuaa;

— JIONYIIEHbl OIIMOKM B ONpENEJICHUH NOHATUH, IpPU HCIOJIB30BAHUU
MaTeMaTUYECKON TEpPMHUHOJIOTUH, B PHUCYHKax, uepTekax Win rpadukax, B
BBIKJIQ/IKaX, KOTOpPbIE HE HCIPABJICHBI IOCIE€ HECKOJbKHX HABOJSIIMX BOIPOCOB
IpernoaaBaTels.

Ob6masn kaaccupukanusa ommoOOK:

[Ipu oneHke 3HAHUN, YMEHUN U HABBIKOB OOYYAlOLIMXCS CIEAYET YUUTHIBATH
BCe OMMOKH (TpyObie U HETPYOBIC) U HEAOUYETHI.

1. 'pyObIMH CUUTAIOTCH OIINOKM:

— HE3HAHWE OINpPEJIETICHUS] OCHOBHBIX MOHSTUM, 3aKOHOB, MPABUJ, OCHOBHBIX
MOJIOKEHUN Teopuu, He3HaHHWe (POpMyJI, OOIIECTPUHSATHIX CUMBOJIOB 0003HAUYECHUU
BEJIMYMH, €IMHUI] X U3MEPEHUS,

— HE3HAHWE HAMMEHOBAHUUW €IMHUL] U3MEPEHHUS;

— HEYMEHHE BBIJICTUTh B OTBETE TJIABHOE;

— HEyMEHHUE NPUMEHSTh 3HAHUS, aJTOPUTMBI JUIsl PEIICHUS 3a/1a4;

— HEYMEHUE JieJaTh BBIBOJIbI U 0000IICHUS;

— HEYMEHHUE YUTaTh U CTPOUTH IpaUKH;

— HEyMEHHE MOJIb30BATHCS EPBOMCTOYHUKAMU, y4eOHUKOM u
CIIpaBOYHUKAMU;

— TOTeps KOPHS UM COXPAHEHHE MOCTOPOHHETO KOPHS;

— otOpackiBanue 06€3 00bSICHEHUI OJHOTO U3 HUX;

— PpaBHO3HAYHBIE UM OIITUOKU;

— BBIYUCIIUTENIbHBIC OMUOKH, €CJTU OHU HE SIBIISIOTCS OTHCKOM;

— JIOTUYECKHE OIIUOKH.

2. K HerpyObIiM oIm0OKaM cJjieyeT OTHECTH:

45



— HETOYHOCTHb (DOPMYIHMPOBOK, ONMpPEIEICHUN, OHATUN, TEOPH, BbI3BaHHAs
HEIIOJIHOTOM OXBaTa OCHOBHBIX INPU3HAKOB ONPEIEIAEMOTO IMOHATUSA WU 3aMEHOU
OJIHOTO - IBYX U3 3THUX IIPU3HAKOB BTOPOCTEIICHHBIMU;

— HETOYHOCTH rpaduka;

— HEpalMOHaJIbHbBIN

METOA

peLIeHUs

3aJgaduu

501041

HEJOCTAaTOYHO

IPOAYMaHHBIM IJIaH OTBETA (HapyLIEHHE JIOTUKH, MOJAMEHA OTAEIbHBIX OCHOBHBIX
BOIPOCOB BTOPOCTEIIEHHBIMHU);
— HepalMOHAIbHBIE METOABI pa0OTHI CO CIIPABOYHOM U IPYTON JIUTEPATYPOU;

— HCYMCHHC pCIIATLb 3aad49U, BBIIIOJIHATL 3a/laHU B O6HIGM BHUIC.

3. Hegoueramu ABJIAIOTCA:
— HepaloHaJIbHbIC MPUEMbI BEIYUCICHUN U TPeoOpa3oBaHuUi;

— HeOpexHOe BHIMIOJIHEHHE 3aliCel, YepTeke, cxeM, rpaduKoB.

7.3. OnleHOYHBIE CpeICTBA JIsl MPOBeIeHUs TeKYIlell aTTecTalNu

Texkymuii KOHTPOIb MOKET MIPOBOUTHCA B (popme:

— (poHTaIBHBIN OMpoC
— HWHIWBUIYAIBHBIA YCTHBIA OMIPOC

— TMHUCHMEHHBIN KOHTPOJIb
— TECTHPOBAHHUE MO0 TEOPETHUCCKOMY MaTEepHAITY
— TmpakThueckas (JlaboparopHas) paboTta

— 3amura pedepara

— 3alyTa BBIIIOJIHCHHOT'O 3aJaHUA,

— pa3paboTka mpoOemMbl Kypca (JI0KIam).

OueHuBaHue NPU TEKYIIECH aTTeCTaIUU

®opma Brazeus JInunsle [Ipumepsr
arTecTaly | 3HAHUS YMmenus (HaBbIKH) KayecTBa OLICHOYHBIX
" CTyJEHTa CPEICTB
YcrHbII KonTpons Onenka Onenka Onenka Bomnpocsl
ONpOC [0 | 3HaHUH MO YMEHHUSI HaBBIKOB CTIIOCOOHOCTH IPHIIAraloTCs
TEMaM OIPECIICHHBIM | pa3Inyarhb paboTshI ¢ OIIEpaTUBHO U
npobiieMaM KOHKpETHbIE JUTEpaTypHbl | KAYECTBEHHO
HOHATHUS MU OTBEYaTh Ha
MCTOYHUKAMHU | TIOCTaBJIEHHbIE
BOIPOCHI
Pedepar KonTpons Ouenka Ouenka Ouenka Tembl
(toxuta) 3HaHUM 110 YMEHMUS HaBBIKOB CIOCOOHOCTH K pedepaToB
OTIPENICTICHHBIM | pa3uvaTh paboTHI C CaMOCTOSTENIbHO | (JTOKJIa/10B)
npobiaemam KOHKPETHbIE JUTEpaTypHBl | i paboTte u TPHIIATal0TCSA
TIOHSATHUS MU aHaJINU3y
UCTOYHUKAMHU | JIUTEPATYypPHBIX
HMCTOYHUKOB
KonTpons Ornenka Onenka Onenka KoHnTpoasn
KouTtponb | 3HaHud YMEHHUSI HaBbIKOB CIIOCOOHOCTH ble paboThI
IIpUJIararTcs
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Has pabdoTa | TEOPETHYECKUX | paboTaTh C paboTHI C OTICPATUBHO U
OCHOB MaTEeMaTHYECK | MATEMaTUYECK | KAueCTBEHHO
MaTeMaTHKH. UM aIllapaToM | UM aIlapaTtoM | pemaTh

IS MIOCTaBJICHHBIC

obecrieueHus Ha MMPaKTHYECKUX

pereHus paboTax 3amauun

PaKTUICCKUX u

3ajay. apryMEeHTHPOBAT
b Pe3YJIbTaThI

I[IpumepHbIe TeCTOBBIE 3aJaHUSA: HE IPEAYCMOTPEHBI.

IIpuMepHBIE BONIPOCHI AJIs1 YCTHOI'O ONpoca:

1./laiiTe onpeaeneHne KOMIUIEKCHOTO YHCIA.

2.JlaliTe onpeieiecHUE MHUMOMW €TMHUIIBI

3.Ha3oBute HaTypaJbHbIC YUCTIA.

4.Ha3oBuTe paumoHaIbHbIE YUCIIA

5.HazoBute crerieHn MHUMOMN € TMHUIIBI

6.Kakne KOMIUIEKCHBIE YK Clia Ha3bIBAKOTCS PAaBHBIMU

7.Kakne KOMIUIEKCHBIE YK CIIa Ha3bIBAKOTCS COMPSIKECHHBIMU.

8.Kakne KOMIUIEKCHBIC YHCIIa HA3BIBAOTCS MPOTUBOIOJI0KHBIMU

9.Kak n300paxaroTcsi KOMIUJIEKCHBIE YHCIIa TEOMETPUUECKU

10.JailiTe onpeaeneHrue MOAYJIsl KOMIUIEKCHOTO YHCIIA.

11.Kak HailTH apryMeHTbl KOMIUIEKCHOTO YK CIIa

12.Ilepeuncnure HOpMbI 3aMUCH KOMIUIEKCHBIX YHCET

13Kak BBIMOJIHATH ACHUCTBUS HaJl KOMITJIEKCHBIMHU YHCJIAMHU B aJreOpandecKoin
dbopme.

14.Haz0oBuTE YUCIIO COMPSHKEHHOE KOMIUIEKCHOMY Yuciy Z = 2 - 31 ¥ IEPEeMHOKUB
UX JAWUTE OTBET

15.Yemy paBHBI KOPHHM KBaJAPATHOTO YPABHEHUS C OTPULATEIBHBIM
JTMUCKPUMHUHAHTOM.

16./1aiiTe onpeaeneHue KOMILUIEKCHOTO YUCIa.

17.3anucarh CBOKMCTBA CTENIEHU C MPOU3BOJIBHBIM MMOKA3aTEIEM.

18.YUt0 Ha3bIBaeTcs JiorapuMoM ¢ MPOU3BOJILHBIM OCHOBAaHUEM?
19.3anucath OCHOBHOE JIOTapU(PMUUECKOE TOXKIECTBO.

20.IToctpouTs rpaduk mokazaTeabHON (YHKIIMHA ¢ OCHOBaHHEM OoJibiie 1.
21.Yro HazpiBaeTcs gorapudMupoBaHueM?

22.Yt0 Ha3bIBAIOT HATYPAIBHBIM JOraprupmMom?

23.3anmcaTh GhopMyIly mepexojia OT OAHOTO OCHOBAHUS K IPyromy?

24 Hazosute ¢popmynnsl Kpamepa.

25.IlepeunicinTe METOABI PELICHHSI CHCTEM JINHEWHBIX YPaBHEHUN C ABYMS
HEU3BECTHBIMHU.

26.1lepeuncnure METOIbI PEIICHUSI CUCTEM JIMHEHMHBIX YPAaBHEHHU C TpeMs
HEU3BECTHBIMHU.

2’7.Ha3zoBHTE CBOMCTBA ONPENECITUTENS.

28.Ecnu onpeaenuTenb paBeH HYIIO, TO CKOJIBKO PEIIEHUA UMEET CUCTEMa
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29.Yto HazbiBaeTcs pyHKIUEH?

30.Yrto Takoe 006nacTh onpeaesieHus U 00J1acTh 3HaUeHU PyHKITUN?

31.Yto Ha3biBaeTcs GpyHKIMEH 0OpaTHON JaHHOMN ?

32.Jlath omnpesiesieHre CI0KHON QyHKIIUU.

33.IlpuBectu mpuMepbl OOPaTUMBIX (QYHKIIHMA.

34.IlepeuncnuTh criocoObl 3aAaHus GYHKIUNA, UX JIOCTOMHCTBA U HEJIOCTATKHU.
35.Yto Ha3weiBaetrcs rpadukoM QyHKIAnu?

36.KakoBbI 0ocoO0eHHOCTH TpadUKOB MPSIMON U 0OpaTHOM PyHKIHH?

37.0T1 yero 3aBUCUT 00IACTh OMPECIICHUS CIOKHON QYHKITUU?

38.Kak no rpadguky GyHKIIUNA ONPENCTUTh, SIBISCTCS U (PYHKITUSA YETHON, HEYETHOM.
39.YT0 Ha3bIBaETCS MPOU3BOAHON QYHKITUH?

40.Yto moka3pIBaeT MpOU3BOAHAS (PYHKIIHS B TOUKE?

41.KaKoB reOMETPUYECKNN CMBICIT ITIPOU3BOTHOM ?

42.KakoB (hpu3udecKkuil CMbICI MPOU3BOIHOM?

43.Kakue cBOWCTBa MIPOU3BOIHOM BbI 3HAETE?

44 Tlo xakuM (opMyJiaM BBIYUCISIOTCS IPOU3BOIHBIE TPUTOHOMETPUYECKUX
byHKIUH?

45.I1o xakuM (opMyJiaM BBIYHUCIISIOTCS IPOU3BOJHBIE CTEIEHHON (QYHKIMH?
46.I1o xakuM (opMyJiaM BBIYUCISIOTCS IPOU3BOIHBIE TTOKA3aTEIbHON (PYHKITUH?
47.Ilo xakuM (opMyJiaM BBIYUCIISIOTCS IPOU3BOHBIE JorapupmMuyeckoit pyHkunn?
48.Kak BBIYMCIISIFOTCS. TPOU3BOJAHBIE CIOXKHON (PyHKIUU?

49.Yto Ha3biBaeTcs nuddepeHnranom GyHKIuuu?

50.Y1o HEOOX0AMMO C/IeNIaTh, YTOOBI BBIYUCIUTH AU PepeHran GyHKIIU?
51.Kakoii Bua UMeeT ypaBHEHHE KacaTellbHOU K Tpaduky GyHKImu Y= y(X)?
52.KakoB reomerpuueckuit cMbica auddepenimana?

53.Kakas ¢yHKIMS Ha3bIBA€TCI MOHOTOHHO BO3pacTarolen?

54 Kakast (yHKIIMSI HA3bIBAETCS MOHOTOHHO YOBIBAIOIIEH?

55.Kak uccrnenoBath (yHKIIMIO HA MOHOTOHHOCTb?

56.Kakue TOUKM Ha3bIBAKOTCS KPUTUUECKUMU?

57.Yt1o Takoe 3KCTpeMyM (DyHKITIU?

58.Kak uccienoBarb (yHKIIHIO HA IKCTPEMYM I10 TIEPBOMY MTpaBUITY?

59.Kak uccrnenoBatb QyHKIIHIO, 9TOOBI TOCTPOUTH €€ Tpaduk?

60.Kak BbruMcnuTh HauOoJIblIIEe U HAUMEHbIIIEE 3HaYeHUE (PYHKIIUU Ha
MIPOMEXKYTKE?

61.Yto siBnsieTCs OCHOBHOM 3a/1aueil MHTErpajabHOrO UCUUCIECHUS?

62. Kakas ¢pyHKIMA Ha3bIBaeTCs NEPBOOOPA3ZHON JIJIs 3aJaHHON PyHKIIUN?

63. Ecmu F(X) — mepBooOpa3nast mis f(X), TO KakuM paBEeHCTBOM CBSI3aHBI OHH MEXKTY
co0oit?

64. ChopmynupyiiTe TeOpeMy O CyIIECTBOBAaHUU MTEPBOOOPa3HON (DYHKITUH.
65. IlepBooOpa3Has onpenenseTcss HeoJHO3HauHO. Kak 9T0 Hy)KHO MOHUMATH?
66. Ilouemy npu MHTETrpPUPOBAHUU (DYHKIIHI MOSBIISICTCS IIPOU3BOJIbHAS
MOCTOSTHHAS?

67. Ilouemy oHa (GYHKIIHS KMEET MEITYI0 COBOKYITHOCTH MIEPBOOOPA3HBIX ?

68. Kak 3amucaTh BCIO COBOKYITHOCThH IEPBOOOPA3HBIX (DYHKITHIA?
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69. Uro Ha3bIBaeTCA HEONMPEACIEHHBIM HHTETPATIOM?

70. Yewm oTinuaercs HeONpeAeIeHHbI HHTETpal OT MepBooOpa3zHoi QyHKIIUNU?
71. TloueMy UHTETpas Ha3bIBAETCS HEOMPEICICHHBIM?
72.YT0 Ha3bIBa€TCSI BEKTOPOM B IPOCTPAHCTBE?

73.Kakue ObIBatOT BEKTOPHI B MPOCTPAHCTBE?

74.YUemy paBeH yroia MEXIy BEKTOpaMU?

75.Yemy paBHa JjIMHA BEKTOpaA?

76.YUemy paBHO CKaJIIpHOE MTPOU3BEICHUE BEKTOPOB?
77.Yemy paBHO BEKTOPHOE MTPOU3BEACHUE BEKTOPOB?

78. HayasibHOE TIOHATHE CTEpEOMETPHH (OIpeieTICHUEe, OCHOBHBIE TIOHSITHS).
79.AKCHOMBI CTEPEOMETPUH.

80.CiieicTBUS U3 aKCUOM.

81.B3anMHOE pacnonoKeHue AByX NPSMBIX B IPOCTPAHCTBE.
82.B3anMHO€ pacrooKeHue MpsMON U MIIOCKOCTH.
83.IIpu3Hak napamieabHOCTH MPSMOU U IIOCKOCTH.
84.IIpu3Hak napaaieabHOCTH ABYX IUIOCKOCTEM.
85.Teopemsl 0 MapajuieIbHBIX MIIOCKOCTSIX.

86.IIpu3Hak NepHeHAUKYISIPHOCTU MPSMOM U MIIOCKOCTH.
87.YpaBHEHUS TIIOCKOCTH (00111e€).

88.IIpu3Hak nepneHUKYISIPHOCTH ABYX MIOCKOCTEM.

89.Y ciioBue nmapajuieIbHOCTH JBYX TNTIOCKOCTEMN.
90.YcnoBue nepneHIuKyIsIPHOCTH IBYX MIOCKOCTEM.
91.Yron Mexay IByMs INIOCKOCTSMM.

92.ITapamMeTprieCcKO€ YpaBHEHHUE IPSIMOU B MPOCTPAHCTBE.
93.Kanonnueckoe ypaBHEHHUE NIPSIMOM B IPOCTPAHCTBE.
94.Yto Ha3bIBAETCSI MHOTOTPAHHUKOM?

95 IlpuBeaute npuMepPbl MHOTOIPAHHUKOB?

96.UT10 Ha3bIBACTCS TEJIOM BpaIeHUs?

97 IlpuBeaute npuUMeEpPHI TEJ BPALLICHUS.

IIpumepHbIe KOHTPOJIbHBIE PA0OTHI
KounrpouabHas padora Nel no reme «KopHu, crenesu, Jorapupmsi»
BapuanTt Ne 1

1. Beruucaure:
2 1
a) 5—(27)3:(8)3;
6) 2° 9-3° 24;

5) 2033
3375’

r) 2-logs 10 — logs 4;
I[) 3210g3 5;
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1 1
2 logzg—logzg
log, 256
2. YOpocTUTE BBIpAKCHHE:

3 z 6 722
8k~-k2 a

a)——  0) T

k 2
3. BeimostHUTE NENCTBUS:

10g0,1 0,005 - logo'l 0,05.

Bapuant Ne 2

1. Beruucaure:
2
27 3.
a) ? ,

6)4-° 25-2-° 40;

B) ° 36 - 24 - 54;
r) 2-log; 6 —log; 4;
)1) 4_310g43.

e) 1110g2 4+logq4 2.

2. YrpocTurte BbIpakeHHE:
2

a) 32x71° 75 6) °32a7-° 3.

3. BeImosIHUTE NENCTBUS:
1
logg 45

log,s 5 +

IIpumepHbIe NPpaKTHYECKHUE 3aTaAHMS:
3aganme 1:

BapuanTt Ne 1

1. Bemuucnure:
3

a) 2+ 0,3% z;
6)°18-° —12;

B) > 1232 36;

r) 4-log,2-log, 4 + 2,
n) logs 200 — logs 8;
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e) 104—3 logqo 5 )

2. YTOpoCTHUTE BBIPaKEHUE:
2 3
a)
a3

3a 3)“-a2 —Y
# 6) * 2n13 - * 8n3.
3. BeImosiHUTE IENCTBUA:

17
logy317 — logy3 Teo

Bapuant Ne 2

1. Beruucaure:
2 1
a) 3-8 — 82 3:

6)05- " —
B) " 16-° 4 —2°27;
r)logys 6 —logg s 12;
)log_38 _
logs 2
e) (logs 6 —logs 12 + logs 24) - log,, 25.

2. YTIpoCTHUTE BBIpaKEHUE:
7 —_— —

— — 17 34
a)ys-ys; 6)  x25:7 x1,

3. BeImosiHuTe IEUCTBUA:

17
logy317 —log,3— 5

3ananmue 2:
Bapuant Ne 1
BorauciauTh npenenst:

2 _ 2 _ 3
1 lim 3x°-17x+10 2 lim 5-x . 3. iim \/1+z2 1. 4 lim 2X +x+1.
an 3)( _16x+5 x5 3 _ /2X_1 7—>+/3 3z xeoo3x +X +1
—-5x-3

5. Beraucnuts npenen pyHkiuu lim

_— UX. =3 U X. = .
wsx “ax_15 P1% 0=

Bapuant Ne 2
Boluncnuth npeaensl:
2 2 4 3
1 im P =3 ) i DB iEXD g X XX
x—1 3)( —-2x-1 x—0 /3+X _ /S—X x—0 X xoo X* _8x° +1
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. Ax* -Tx-2
5. Beraucnuts npeaen GyHkiuu lim———

npux, =0 U X, =oo.
=% 2X% —X—6 PHX, 0

IIpumepHbIe caMOCTOATEIbHbIE PA0OTHI

Paoora 1:
Bapuant Ne 1
1. Beruucnure:

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

2) .37
cos;r—23|n7
5) cos’ 336° —cos*156° +1g100° -tg350° tg*18°
tg®72° +ctg?162° 2
B) Sin(a—ﬁ),eCJzuCOSa:g,cosﬁ:—%, 37”<a<27z U <ﬁ<37”;

3 T
r) COSZa,eCﬂuCOSOt:g u O<a<E.

tg150° sin200°
c0s320°ctg140°

3. BeruucnauTe 3HaYEHHE OCTAIBHBIX TPUTOHOMETPUYECKHX (QYHKIIUH yria o,

3r
ecin ctgazg u 7r<05<7.

2. OmnpenenuTte 3HAK BHIPAKCHHUS:

. 5,37
sin (7+a) sin’ (—a)

> + =1,
Ctg (0[—272') Cth(a_Sl)
2

4. JlokaxxuTe TOXIECTBO:

5. VYmpocrure: sin(a —2x)- COS(%[ -a)+tg(r - ) -tg(%r +a) +cos’ (% -a).

Bapuant Ne 2
1. Brruucnure:

2) y= sin® x—3cos’ X
2sin® x+cos’ x
6) sin(—%) +cos(1;”) +tg(2§”)—ctg(¥);

, ecau tgx = 3;

2
B) tg(a + B),ecmu Ctgazg’ 0<a<%;

) cosZ  ecmucosa 3T <a<2rw
r ) =—- 1 —_— .
2 5 2
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sin145° ctg250°
c0s315°tg200°

3. Beruucnaure 3HaYEHHE OCTAIBHBIX TPUTOHOMETPUYECKHX (PYHKIIUH yriia o,

2. OmnpenenuTte 3HAK BbIPAXKECHUS:

cCln COSoz——ﬂ " z<0¢<71'
502 '
4. JlokaxkuTe TOXISCTBO: tga -tgpf + (tga +1gp) - ctg(a + £) =1.

m VN N .
: - cos(=)-cos(=) —sin(=) -sin(%).
5. Ynpocrure (4) (6) (4) (6)

Pabora 2:
1°. ¢'= 8°. (tgx)' =
2. (x) = 0. (clg) =
B uacTHOCTH, X'= 10°.  (arcsinx)’ =
(x?) = 11°.  (arccosx)' =
(x°) = 12°. (arctg) =
(x)' = 13°.  (arcctgy)’ =
1 ' I[TPABUJIA JUODPEPEHIIMMPOBAHMA
(?j B CRa
3° (kx+b) = 15°,.  (u-v)' =
40. (ax)r — 160 (uv)! —
B vacTHOCTH, (e”) = 17°.  (cu)' =
5°, (log, X)' = 18°. y '
B wactHOCTH, (Inx)"= (Vj -
Igx)' = ,
(Igx) ( 1 j i
B yactHOCTH, v .
6°.  (sinx)'= IIPOU3BOJIHA S CJIOXKHOM ©YHKIMU
7°.  (cosx)' = 19, f(p(x) =
Pabora 3:
3anucarh TaOJUYHBIE HHTETPAJIBIL:
1°, Ide =
r o
2°. X dx= B uacTtHOCTH, _[dx =
R
: S
rX X
4°, a dx= B yactHOCTH, je dx =
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5°. _fcos xdx =
6°. Jsinxdx=
0 dx
[ J‘cosz X
0 dx
8. jsinz X
0 d
N
o dx
10 J.az +x2

B yacTHOCTH, J'

dx

o

dx
B wacTtHOCTH, j 7 =
1+Xx

7.4.0ueHOYHbIE CPeACTBA /JIsl MPOBeAeHHsI MPOMEKYTOUHOI aTTeCcTaAllUuN
IIpomexxyTouHas arTecTanus

N JInunble ITpumepsr
®opma IIpakTnueckunil
3HaHuA YMenus KauecTBa OIICHOYHBIX
aTTecTaluu OTIBIT (BJIAAETD)
CTYJEHTa CPEICTB
Huddepen | Konrpons Ouenka Ouenka Ouenka Konrtponbnas
LUPOBAHHBI | 3HAHUS YMEHHUsI peliaTh | HaBbIKOB criocobHocTH | paboTa
i 3aderT (B | OCHOBHBIX TUTIOBBIE JIOTHYECKOT0 IrPaMOTHO U | MIpHJIaraercs
BUJIE onpejeNeHul, | 3agadu B | MBIIIJICHUS] TPHU | YETKO
KOHTPOJbH | TEOPEM, oOnactu pelleHny 3ajad | u3Jjlarathb
oii paboTsl) | hopmy, npodeccuoHaNb | B obyacTu | marepuaa B
MpaBuUil ¥ TIp. | HOU po(eCcCUOHANb | MUCBMEHHOM
B MATEMAaTHKE | IE€ATEIbHOCTU. | HOU BUJIE
Orenka NEeATEILHOCTH
YMEHUS
TMOHUMATh u
YMETh
MPUMEHATh Ha
MIPaKTUKE
TEOPETUYECKU I
MaTtepuan
DK3aMeH Kontponb I'pamoTHO Ouenka Bompocst u
3HAHUS u3nararb CHOCOOHOCTH | OMIIETHI
OCHOBHBIX TEOPETUUECKUI rPaMOTHO U | IPUJIArarTcs
ONpENEICHUM, | MaTepuan u YETKO
TEOpEM, yMeJo u3Naratb Xoj
dbopmy, MIPUMEHSATh €ro pereHus
MpaBUil U Tp. | IPU  PEIICHUH 3ajaq B
B MaTeMaTHKE | MPAKTHYECKUX obmactu
3a1a4 npodeccuona
JIbHOU
NeSITeIbHOCT
u
apryMeHTHPO
BaTh
pe3yNbTaThl
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7.4.1 IlpumepHBbIe BONPOCHI I MPOBEACHUS MPOMEKYTOYHOM aTTeCTaAalMu:

1. Llenpie u panuoHasbHbIE 4YMcia. JleicTBUTENbHBIE yucaa. AOCONIOTHAs M
OTHOCUTEJIbHAS OTPEITHOCTH.

2. KopHu u cTenenu, ux CBONCTBA.

3. Jlorapudwm: onpenenenue u cBoictBa. Bunbl norapudmos. [IpaBuna nericTBuii
c Jiorapudmamu.

4. Jlorapudmuueckue ypaBHeHUs 1 HepaBeHCTBA. CIIOCOOBI pelIeHHS.

S. [loka3zaTenbHble ypaBHEHHS U HEpaBeHCTBA. CrIOCOOBI pelieHusl.

6. Pannannasa mepa yria. COOTHOIIEHUS MEXIY TPaayCHOW U palMaHHON MepamMu

yria. CuHyc, KOCUHYC, TAaHT€HC, KOTaHTeHC uncia. TpuroHomerpuueckue QpyHKINU
YKCJIOBOIO apryMEHTA, 3HAKU X 3HAYCHUM.

7. OcHOBHBIE TpUTOHOMETpUYECKHE TOkAecTBA. Dopmyiisl puBeneHus. CUHYC U
KOCHHYC JIBOWHOTI'O yTJIa.

8.  IIpocreitmue TPUTOHOMETPHUYECKUE YpaBHEHHUS. Pemenue
TPUTOHOMETPUYECKUX YPABHEHUI

Q. @yukuuu. CnocoObl 3amanuga  QyHkuuu. CpoiictBa (QyHkumid. CroxHas
GyHKLHS.

10. Crenennas GpyHKIUA: ONpenesieHue, CBOMCTBA U TpaduKu

11. Tloka3atenbHast GyHKIUA: ONpeeNIeHuE, CBOMCTBA U TpadUuKu

12.  Jlorapudmuyeckas QyHKIUS: onpeeieHIUE, CBOMCTBA U TpaduKH.

13. CuHyc, KOCUHYC, UX CBOMCTBA U TpaduKwu.

14. TaHreHc, KOTaHI€HC, UX CBOWCTBA U rpauKH.

15. TIlpeoOpazoBanusi  rpadukoB. IlapamnenpHbli  mepeHOC,  CUMMETPUS
OTHOCHTEIFHO OCEH KOOpAWHAT M Havyalla KOOPAWHAT, PACTSKEHHUE U CKATHE.

16. IIpousBoaHas: omnpeaeieHne, FeOMETPUUECKUN U PU3NIECKUIM CMBICI.

17. TlpaBuna u popmyinsl auddepeHupoBanus GyHKIIUAN.

18. HeoOxoaumbie M JOCTaTOYHBIC YCJIOBHUS BO3PACTaHHS W YOBIBaHUS (PYHKITUH,
CYIIIECTBOBAHMSI IKCTPEMYMa.

19. HeoOxoaumple M JOCTATOYHBIC YCIOBHS BBITYKIOCTH W BOTHYTOCTH rpaduka
¢dbynkuuu. Onpeaenenne TOUKy neperuoa.

20. HawuOonbliee U HaMMeHbIlIee 3HAYCHUS PYHKIIUU HA POMEKYTKE.

21. OOmas cxema mocTpoeHus rpaduKoB PYHKITUNA C TOMOIIBIO MPOU3BOTHOM.

22. IlepBooOpasnas: ompeneneHue. HeompeeneHHpld UHTETpal: ONpeneieHue U
CBONCTBA.

23. ®opmynsl  uHTerpupoBaHusa. CrnocoObl BBIYUCICHHUS  HEOIMPEAEICHHOTO
WHTETpasa.

24.  OmnpeneneHHBIN UHTETPA: ONpeIeJIeHIE, TEOMETPUUECKUNA CMBICT M CBOWCTBA.
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25. KpuBonuHeiiHas Tpameuus: TIOHATUE, CHOCOObI BBIYMCICHMS IUIOIIATU C
MTOMOUIBIO OMPENEIEHHOTO UHTETpaa.

26.  OcHOBHBIC NMOHATHS KOMOUHATOPHKH.

27. CoObrtusi. Knaccuyeckoe ompeseneHre BEPOATHOCTU. TeopeMbl CIOXKEHUS U
YMHOEHHUS BEPOSITHOCTEM.

28. Bexrtop: ompeneneHue u aeucTBus Han HuMH. CBOWCTBAa JEUCTBUI Hal
BEKTOPaMHU.

29. llonsTue mpsAMOYTOJbHOM AEKAPTOBOM CUCTEMBbI KOOPJIMHAT Ha IJIOCKOCTH U B
npocTpancTBe. [IpaBuiia nelicTBUI HaJl BEKTOpPAaMU, 3aIaHHBIMA KOOPINHATAMM.

30. OcHOBHbBIE MTOHATHUSI CTEPEOMETPUU. AKCHOMBI CTEPEOMETPUH U CIEICTBUS U3
HUX.

31. BzammHOE pacmoyioKeHUE MPSAMBIX, MPSMOU U MIOCKOCTH, IBYX TIOCKOCTEH B
npoctpaHcTBe. OCHOBHBIE TEOPEMBI O MAPATIIEIBHOCTH MPSAMOM U INTIOCKOCTH.

32. llomatme yrma MeXAy  CKpEUIMBAIOMIMMHCS  TOpsMbIMU.  [Ipu3Hak
MapAJIIETBHOCTH JBYX IJIOCKOCTEMN, CBOMCTBA MapasUIEIbHbBIX IIJIOCKOCTEMN.

33. llepneHauKyIApHOCTh MNPSAMOM M  IUIOCKOCTH. 3aBUCHUMOCTb  MEXAY
NapaJUIENbHOCTBIO U MEPIICHIUKYJIIIPHOCTHIO IPSIMBIX U IUIOCKOCTEH.

34. llepnengukynsap U HakjioHHas. OCHOBHBIE TEOPEMBbI O MEPIEHAUKYJSpPE U
HAaKJIOHHOM.

35.  Vrom Mexay npsaMoi  MI0CcKocThio. Teopema o Tpéx mepneHAuKyIsIpax.

36. ITlonsTus NBYrpaHHOTO YIJa, JUHEWHOTO yria, Yrila MEXAY IJIOCKOCTSIMHU.
OCHOBHBIE TEOPEMBI.

37.  IlepneHauKyIsIpPHOCTD ABYX IJIOCKOCTEH.

38. Muororpannuk. [ToBepxHOCTh MHOTOTpaHHUKA. [[paBuIbHBIE MHOTOTPAHHUKH.
39. Ilpusma: onpenenenuie u Buabl. CeuyeHue B mpu3Max.

40.  IMTapamnenenunen. Ceuenue B napaenenunene. OCHOBHBIE TEOPEMBI.

41. Tlupammuna: onpenenenue. [IpaBunbHas nupamuia.

42. lunuHIp U KOHYC: Ompe/eNeHre u cBorictea. CedeHus.

43. Iap u chepa: onpeneneHne U CBOICTBA.

44, OO6BEeM reoMeTPUUYECKOTO Tea: TOHATHE U OCHOBHBIE (DOPMYIIHI.

7.4.2. llpumepHbIe 3a1a4M I IPOBeIeHUsI IPOMEKYTOYHOM aTTecTaAlluu

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

2. P :
CIIIUTC CI/ICTeMy HepaBeHCTB ZX + 1 > 4x _ 7
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3. Pemmure cucremy ypaBHEHMH C MOMONIBIO OINPEACIUTENEH CUCTEMBI:
5x + 3y + 3z =48,
2x + 6y — 3z =18,
8x — 3y + 2z = 21.

4, Pemure ypaBaenus: a) logs x = 21logs 3 + %logs 49 — §l0g5 27,
0) 9* —2-3* = 63.

sin? % +tg3 = -2 cos;
5. Breruucnure: = 3
cos? = +ctg3 = —2sin-
4 4
6. Brraucnure 3HaYeHHE OCTANBHBIX TPUTOHOMETPUYECKUX (DYHKIMI yria o,
. 3 0w
ecmsina = —-u-<<a<T.
47 2
VAR A
7. JI71st 3a0aHHBIXZ;, Z5, Z3, Z4 BBIYACIIUTH BBIPAXKEHHE ——, €CIIH
Z3—2Z4

Z1 = 3+ i,Zz =-2+ 3i,Z3 = 4_2i,Z4 = 41,

Bapuant Ne 2

1.  Pemure ypaBuHenue: 5x +4 5x—4 —10(x —2) =4.
3x —8 < 2x — 10,

2.  Pemmre cuctemy HEpPaBEHCTB: 2 —5x>6— 6.
3.  Pemmre cucreMy ypaBHEHHMH C TIOMOINBIO OIpPEACTUTENCH CHUCTEMBI:
S5x — 3y +4z =6,
2x—y—2z=0,
x—2y+z=0.
4, Pemure ypaBHEHUS: a) logf x +log:ix = 6;

2 2
6) 5%*1 —3.5%"2 = 122,

3ctgg+tg13—r- tg§+sing .

5. Brrauciure: —
2—CcoST—2 sm;

6. Boeruucnure 3HavYeHHE OCTANBHBIX TPUTOHOMETPUYECKUX (DYHKIMI yria o,

3 3m
eancosa:7H7<a<2n.

Z1—Z
7. JluA 3aJlaHHBIXZ,, Z, Z3, Z4 BHIYUCIUTH BHIPAKCHHUE Z: _Zi

, €CIIH

Z1=_3_i,ZZ =2_2i,Z3 =3+2i,Z4=5.

7.4.3 IlpumepHbIe 3aJaHUSA /ISl OATOTOBKHU K IK3aMEHY

[ToctpouTts rpaduk GyHKIMn y=3*-2
[Toctpouts rpaduk hyakuuu y = 3 + sin 2x.

Haiigure obnacts onpenenenus pynkuun y = log,(8 —x), y= x+ 1.
Uccnenyiite QyHKIUIO HA 9ETHOCTh Y = X2 COSX.

o=
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5. Havitu f°(1),ecnu f(X):i+4eX

2 X

6. Haiiti npousBoanyto ¢pyHkiuu f(x) = X2 Finx+ &
X

. x* X 1
7. Haiigure Makcumym GyHKIIUH Y = 3 + 5 2X -2 3

. 2X
8. Haiitu Touku nepernda GpyHKIumu Y = -

. y -2 X
Q. Halitu HeonpeieeHHbI HHTErpal: cos? x + e 3 [dx

10.  Haiitu HeonpeaeneHHBIA UHTETPAL: j()(;ljdx
X

3
o 2
11. BbIuucIuTh ONpeAeICHHbIA HHTETPAIL: j(3X + x)dx
2

12. Bwraucnuth miomanb GUrypsl, OrpaHUYCHHON JIMHUAMHA Yy = X2,y = 2 — X

13. B mkone 1254 yuamuxcs. M3 Hux 1200 ¢ xopomeit ycneBaemoctbio. Haittu
BEPOSITHOCTh TOTO, YTO HAYyTa]l BEHIOPAHHBIN YYEHUK Oy/IE€T HEYCIIEBAIOIIHA.

14. CkonbkuMu crioco0amMu M3 25 YUYEHHKOB Kjlacca MOXXHO BbIOpaTh 4 Jis
y4acTusl B Mpa3THUYHOM KOHIIEpTE?
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7.4.4 IlpumepHblie OUIeTHI ISl MPOBEAeHUS IK3aMeHAa

1920

MMHUCTEPCTBO HAYKHU U BBEICHIEI'O OBPA30BAHUS POCCUMCKON ®EJEPAITN
®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BhICIIIET0 00pa3oBaHus
«Ky0anckuii rocyiapcTBeHHbI YHUBEPCUTET»
(®I'bOY BO Ky6I'Y)
HHcTuTyT cpeaHero npogeccuoHaILHOT0 00pa3oBaHus

BUWJIET Ne 1
1. Llenble u pauroHanbHble YKcia. JleicTBUTENbHBIE YnCcia. AGCOMIOTHAS U
OTHOCHUTEJIbHASI TIOTPEITHOCTH.
2. [IpsimoyronpHas (1ekapToBa) cucTeMa KOOpJAUWHAT B MpocTpaHcTBe. Dopmyra

pPAacCTOSIHUS MEX1y IBYMSI TOUKaMH. Y paBHEHUE Cephl.
3. Ha sk3amene 60 OuneroB, Anapeii He BeIyumi 3 u3 HuX. Haliure BeposiTHOCTH TOTO,

YTO €My MONAJAEeTCs BBIyYEHHbIN OUIIET.

[Ipeacenarens npeaMeTHON (IIUKJIOBOW) KOMUCCHH H.I". TutoB

1920

MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHUS POCCUNICKON ®EJIEPAITN
denepanbHOE rocy1apCcTBEHHOE OI0KETHOE 00pa30BaTeNbHOE YUPEXKICHUE
BbICIIET0 00pa30BaHUs
«Ky0aHckuii rocy1apcTBeHHbIN YHHBEPCHTET)
(®I'bOY BO KyoI'Y)
HucTuTyT cpeaHero npogeccioHaJIbLHOI0 00pa3oBaHus

BUJIET Ne 2
1. Crenenu ¢ pallMOHAJIIBHBIMUA TTOKA3aTEISIMU: OIIPEACIICHUE U CBOMCTBA.
2. BekTops!l B IpOCTpaHCTBE: ONPEACIICHUE U IEUCTBUSA HAJl HUMH.
3. CKOJTBKUMH CIIOCOOAMU MOXKHO U3TOTOBUTH TPEXLIBETHBIN (iar ¢ TOPU3OHTAILHBIMU

M0JIOCAMM, €CIIM UMEETCSI MaTepual 7 pa3InuHbIX [[BETOB?

[Ipeacenarens npeaMeTHON (LIUKJIOBOW) KOMUCCUHI H.I'. TutoB
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8.OBYYEHMUE CTYJAEHTOB-UHBAJINJIOB U CTYAEHTOB C OI'PAHUYEHHBIMU
BO3MOXHOCTAMM 310POBbS

[Topsimox oOyueHMs] MHBAJIMJIOB M CTYJIEHTOB C OTPAaHUYEHHBIMU BO3MOXHOCTSIMM OIpEEIICH
«[Tomoxxennem KyOI'Y 00 oOyueHHH CTYICHTOB-MHBAJIHIOB M CTYACHTOB C OTPAaHUYCHHBIMU
BO3MO>KHOCTSIMH 37J0POBbSI».

Jlnist U1 ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBS IIPETYCMOTPEHBI 00pa3oBaTeIbHbIC
TEXHOJIOTUH, YUYUTHIBAIOIINE OCOOEHHOCTH U COCTOSHUE 310POBbS TAKUX JIULI.

9.10IIOJIHUTEJIBHOE OBECIIEYEHUE JUCHUIIJINHBI

He npenycmotpeno
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Penensus
Ha pabo4yro porpammy yueGrol IUCHUATUTAHE]
ITT.01 MaTemartuka
At crennanbrocty 21.02.08 ITpuknansas reonesns
Pa6oyas mporpamma Y4YeOHO! IUCIIUTIINHEL [T1.01 Maremaruka paspaboTana miis cTyneHToB
CIICIIHATEHOCTH CPETHETO IPO(ECCHOHATEHOTO o0pa3oBanug (nanee CIIO) 21.02.08 Ipuknammas re0ne3ust
Ha OCHOBE IMPHUMEPHOH IIPOTpPaMMEI obmeobpasosarensHo y4eOHO! mucnurEEbl «MaTematnkay JULs
IIPO(ECCHOHATBHBIX 06Pa30BATEIBHEIX OpraHu3aIdii, peKOMEHJ0BAHHOH DelepabHBIM roCy1apCTBEHHBIM
dBTOHOMHBIM  yupexacHHEM «Denepatsuprit MHCTHTYT pasBuTHs 00pasoBanus» (OLAY «OHPO») B
KatuecTBe NPUMEPHOH IIPOTpaMMBI JUIS pearu3ariy OCHOBHOM IpodeccruonansHoi 00pazoBaTenbHOM
Tiporpammsl CI1O Ha 6ase ocHoBHOIro 061mEro obpasoBaHus ¢ moryyeHuem CpenHero obmmero o6pazosanms.
IIporoxon Ne3 ot 21 wmromst 2015r. Perucrpaumonnnmii HOMEp penensuu 377 ot 23 umrons 2015r. GLAY
«DUPOy.

HporpaMMa COCTaBJIeHa KBaJII/I(I)I/IL[HpOBaHHO, OTIIUYa€TCA CHCTEMHBIM nogxomoM. B meit OXBA4Y€CHBI
BCE€ OCHOBHEBIE BOIIPOCBEI II0 JaHHOM JUCHUILINHE, HpO(i)eCCI/IOHaJ'IBHaH 3HAYUMOCTB KOTOPBIX, 1Ipu

PaboT MO3BOMSIOT 06OGIHUTE 1 YLILyOUTb H3ydqaeMblif MaTepuan, u HallpaBJICHE] HA 3aKPEIICHHE YMEHHS
TIONCKa, HAKOILIEHUS B 06PabOTKH PA3MHYIHBIX HCTOUHHKOR uHdopMaIHH.

Cucrema s3HaHmit wu YMCHUH, 3aJ0KeHHas B COACPIKAHMH, CTMOCOOCTBYET mPHOGpPETEHMIO
TPaKTHIECKOTO OMBITA W COOTBETCTBYET TpeGOBAHUAM K Pe3yJIbTaTaM OCBOEHHs MpeaMeTa. Iacmopr

Temarmgeckuit man umeer OITHMAIIBHOE pAaClIpesiesIeHHe YacoB 110 pasnenaMm M TeMaM IO OYHOI
dopme 06y9eHus, B COOTBETCTBH ¢ Y4YEeOHBIM MTaHOM.,

Kaxmerit pasnen mporpammer OTPAXAET TEMATHKy U BOIIPOCHL, TTO3BOJISIOIINAE, B MONHOM O0BeMe,
H3y9HTb  HEOOXONMMBII  Teopermyeckwii Marepuan.  IIposenmenne — mpakTHueckmx 3aQHSTHH,
TIPEyCMOTPEHHEIX pabodell IIPOrpaMMOii, TO3BONISIOT 3AKPCIIUTh TEOPETHIECKHUE 3HAHMS, TIPHOOpPETEHHBIE
[IPY U3YUCHUH JNAHHOM IWCIHIIIHEL

Msyuenwme mucrmmmmner «Matemarixay coco0eTByeT s ek TUBHOR 1 Ka4eCTBEHHOMU IIOATOTOBKE
MOJIOZBIX CIIELMATHUCTOR B 00JIACTH IIPOTPaMMHUPOBAHHS B KOMIIBIOTEPHEIX CHCTEMAX. Pa6ouas mporpamma
COZCPKUT MUHEMYM JTHTEPATYPEI, HEOOXOIUMO AL U3YYEHUS] NaHHOM MUCIIMILTHHEL

Paspa6orannas pa6ouas porpamma yueOHol aucuummuas: «MaTemaTukay PEKOMEHAyEeTCS mist
UCTIONB30BAHUA B y4eOHOM Mporecce TIpA TIOArOTOBKE 00y4aroIuXcs 10 CHeNHATBHOCTH 21.02.08
[Ipuxnannas reonesus.

Hoyenm xageopuw UHGOPMayUOHHIX
00pasosamenvrulx mexronozusi pakyremema
g 0O.B.3acsko
Mamemamuru u komnevlomepuuvix nayx OI' 5OY BO
«KyoI'Vy, k.n.u., Ooyenm



Peuensus
Ha pabouyIo IporpaMMy yueOHON AMCIUILIMHEL
II1.01 MaTtemaTuka
Juts cennansHocty 21.02.08 Ipuknanmas reogesus

Pabouas nporpamma yue6no# aucummunel I[11.01 Matematrka paspaboTaHa Ijis CTYJEHTOB CIELHUaTbHOCTH
cpepnero npodeccuonansHoro obpasopanus (manee CITO) 21.02.08 Tlpuknmajgmas Teome3ds Ha OCHOBE
TpAMEpHOH  mporpamMel  oOmmeoOpa3oBaTenbHONW — yueOHONW — AMCUMIUIMHEI  «MartemaTukay ISt
npodeccHoHaNbHBIX 00pa3oBaTeNlbHBIX OPraHU3alui, PeKOMeHIOBaHHON DemepadbHBIM TOCYIAPCTBEHHBIM
aBTOHOMHBIM yupeskieHneM «DenepanbHblii HHCTUTYT pa3BuTHs oGpasoBanusy (PI'AY «®HPO») B KauecTBe
NPUMEPHOI NMPOrpamMMBbl [l peanu3alu OCHOBHOH mpodeccnonansHoN obpasoBartenbHol nporpammsl CITO
Ha 6a3e OCHOBHOTO 0011ero 00pa3oBaHus ¢ MOTyYeHHEM cpefHero obero obpasosanus. [Ipotokon Ne3 ot 21
monsg 2015r. PeructpannoHHsli HoMmep petensuu 377 ot 23 nrons 2015r. DLAY «DUPOy.

Vuebnas pucumruiiHa [17].01 Maremaruka usydaercs B uukie OIT 001eo6pa3oBaTeNEHOM MOArOTOBKU
yuebroro mana OTTOIT CIIO B wactu npoduneuex auctuiing [171. O6GydueHue NpoBoAUTCs Ha 6a3e OCHOBHOTO
ofero 06pasoBaHWs W HALENEHO Ha MOJydeHHe cpelHero obuiero obpasopamus. PaGouas mporpamma
cocTaBJieHa 1J1s1 O4YHOH popMBbl 0OyUeHHs!.

Paboyast porpamma y4eGHON AMCIIMMIMHE COCTAB/IEHA JIOTHYHO, CTPYKTYPA AUCLUTITMHEL COOTBETCTBY-
€T TPUHLMITY CSIUHCTBA TEOPETMYECKOrO M NPaKTHYECKOTO OOY4YeHHs, pasfesbl BBLAEICHBl AUIAKTHYCCKH
uenecoobpasto. IlocnenoBaTebHOCTE TeM, MpEeiaracMblX K M3yUeHHIO, HampaBlieHa Ha KAaYeCTBEHHOE
YCBOCHHE y4eOHOTO MaTepuaa. Bupl caMocToATeNbHBIX PaGOT MO3BOMISIOT 0GOGIIHTE M YIyGHTh H3ydaeMblii
MaTepual ¥ HarpaBJIeHBl Ha 3aKPEIJICHHe YMEHHs TTOMCKA, HAKOIUICHHs M 06paboTKU HHpOPMAaLHH.

CucTeMa 3HaHHH ¥ YMEHUH, 3a/105KeHHAs B COJCPIKAHIH, CIIOCOOCTBYET MPUOOPETEHHIO IPAKTHYECKOTO
OIIBITA X COOTBETCTBYET TPEOOBAHMSM K PE3y/IbTAaTaM OCBOCHHS MpeAMeTa. I1acropT NporpaMMe! 060CHOBAHHO U
TIOJIHO OTPaKAET COACPIKAHUE IHCLIMIUIMHEL, €€ PONIb U MECTO B MOATOTOBKE CMELMANMCTA CPEJHEr0 3BEHa,
PacKpEIBACT LE/H U 3aia4H y4eOHO!M aucumminbbl. OnpeneneHs! TpeGOBaHMs K yMEHHSM U 3HAHHAM CTYIEHTOB.

[Iporpamma paccuntana na 372 4acos. TemaTWuecKnit MiaH W cojepkaHue Y4eGHOM MUCLMAILIMHDI
PacKphIBaET NOC/IEA0BATEILHOCTD MPOXOXKACHHUS TEM, COOTBETCTBYET TEMATHUECKOMY ILIAHY W PACTIpeIeIeHUIO
yacoB. B mporpamme onpezesiensl GopMa MpOBEACHHUS, LENTH, 3a1a4K y4eGHON JMCIMILTHHEI, MPeICTABICHbI
obsi3aTebHBIe  (OPMBI  OTYETHOCTH. Peanu3oBaHBl AWIAKTHYECKHME TNPUHLMIEL OOYYEHUs: LETOCTHOCTS,
CTPYKTYPHOCTb; OTPa)kKeHa B3aUMOCBSI3b MEKLY OTAETBHBIMU 3IEMEHTAMH CTPYKTYPEL.

Myuenue naHHOM AMCLMIIMHEL COCOGCTBYET 5 GEKTUBHON W KaYeCTBEHHOH MO/IrOTOBKE CTYEHTOB.

[lepeueHb pekoMeHIYeMOH OCHOBHOH M JOMONHHTENBHON JMTEPATYPHl BKIIOYAET OGIIECHOCTYITHBIE
MCTOYHMKH, U3JaHHbIE B MOCIEHee BpeMs (He nosjHee S jier). [lepeuncnennsie MHTepHET-Pecypehl aKTyalbHbI
Y JIOCTOBEPHEIL.

PaspaGoranHas nporpamma y4e6Ho# aucuunmmisel [171.01 Matematuka MosKeT GbITh peKOMEHIOBaHa
AUTS KCTIOJTb30BAHMS B y4eGHOM MpoLiecce MpH MOAroToBKe Mo crietpansHocty 21.02.08 TIpuxiamHas reonesust.

i
Loyenm xagheOpvl  coOyuanvbHbIX, 2YMAHUMAPHBIX U
ecmecmeenHo - Hayunvlx oucyuniun @I'EOY BO m ) B.I".Menosu
CK® «PI'VIIy, k.n.n., Ooyenm //z@
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