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1. IACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JIUCIATLIMHBI

1.1. Ob6aacTh NpuMeHeHHsI POrPAMMbI

Pabouast mporpamma yuyeOHOM AuCHMIUIMHBI «MaTemaTuka» pazpaboTaHa JJis
cTyAaeHToB cnenuaibHOocTH 42.02.01 Pexiiama Ha OCHOBE MPUMEPHOW IMPOrpaMMBbI
oOmieoOpa3zoBaTenbHON y4eOHOM AMCHUIUIMHBL «MareMmaruka: anredpa W Hadana
MaTEMaTUYECKOI0 aHaju3a; reoMeTpus» Juisl mpodecCuoHaIbHBIX 00pa30BaTEIbHBIX
opraHu3anui, pekoMeHAoBaHHONW dDenepasbHbIM TOCY/IAPCTBEHHBIM aBTOHOMHBIM
yupexaeHuem «denepanbHblii HHCTUTYT pa3BUTHs oOpazoBanusy (PI'AY «DUPOy)
B KayeCcTBE MPUMEPHOI MPOrpaMMbl AJIsl peain3alii OCHOBHON Mpo¢eCcCHOHATBHON
oOpazoBarensHOi mporpammbl CIIO Ha 6a3ze ocHOBHOTO 00IIEro oOpa3oBaHUS C
NOJIydeHUEM cpefHero oduiero odpazoBanus. IIporokom Ne3 ot 21 wurons 2015r.
Peructpaunonnsiii Homep penensun 377 ot 23 uronsa 2015r. ®I'AY «OUPO» ¢
yueroM [IpumepHOli OCHOBHOW 00pa3OBaTENbHOM NPOrPAMMBI CPEIHETO OOIIEro
oOpa3zoBaHus, OJI00peHHON pernieHueM ¢eaepaIbHOr0  Yu4eOHO-METOIUYECKOTO
oOBeMHEHUs 10 001eMy 00pazoBanuto (MpoTokoi oT 28 utoHs 2016 r. Ne2/16-3).

1.2. MecTo y4eOHOI TUCUMIIIMHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH
CHEeNMATUCTOB CPeHero 3BeHa:

VyeOHas MUCHUILIINHA «MaremaTtukay M3y4aeTcs B MUKJIIE
00111e00pa30BaTeNIbHBIX JUCIUIUINH, (POPMUPYEMBIX U3 00S3aTEIBHBIX MPEAMETHBIX
obonacteit ®I'OC cpennero obmero obpazoBaHus, i crnenuanabHoctu 42.02.01
Pexnama. M3yuenne mucrumuael BJ1.03 MaTtemarnka HEOOXOIUMO I OCBOCHHUS
nocnenyromiei quciunanasl EH.01 MaTtemartuka.

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

Heap aucuumiIuHbl: GOpPMHUpPOBAHHE MPEICTABICHHA O MaTeMaTHKe Kak
YHHUBEPCAJIHbHOM S3bIKE HAYKH, CPEICTBE MOJICIHPOBAHUS SIBJICHHUI U MPOIECCOB, 00
U7CSIX U METOJaX MaTeMaTHKH.

3agayu AMCUMIIMHBIL:

— OBJIaJICHUE MAaTEMaTHUYECKUMH 3HAHUSMHU U YMEHHUSIMH, HEOOXOANMBIMHU B
MOBCEIHEBHOM JKMU3HHU, I U3YUCHHSI CMEKHBIX €CTECTBEHHOHAYYHBIX IUCLIUIUIMH Ha
0a30BOM ypOBHE M JUCHUIUIMH MNPO(PECCHOHAIBHOTO IMKIA; S TOJyYeHUs
oOpasoBaHusi B 0O0jacTsX, He TpeOymoIMX YIIIyOJEHHOW MaTeMaTHueCKON
MOJITOTOBKY;

— pa3BUTHE JIOTHYECKOTO MBIIIICHHUS, MPOCTPAHCTBEHHOTO BOOOpAKCHMS,
AITOPUTMHUYECKON KYJIbTYPhl, KDUTHYHOCTH MBIIINIEHUSI HA yYPOBHE, HEOOXOJAMMOM
1151 Oy myiedt mpodeCCUOHAIBHON JIeATEIbHOCTH;

— BOCIUTAHHE CPEICTBAMU MATEMAaTHKH KYyJIbTYyphl JTUYHOCTH, MOHHUMAHHS
3HAaYUMOCTH MAaTeMaTHKH JJs HAayYHO-TEXHHYECKOTO TIporpecca, OTHOIIECHHUS K



MaTeMaTHKe, KaK K 4YacTh OOIIEYENIOBEYECKOM KYyJIbTYypbl Yepe3 3HAaKOMCTBO C
UCTOpUEH MaTeMaTHKH;

— paclHIMpeHHe M CUCTeMaTH3alus OOIUX CBEACHUH O (YHKIHUAX, U3YUYCHHUE
HOBBIX KJIACCOB 3JIEMEHTAPHBIX (PYHKIINN;

— pacmIUpeHHe ¢ COBEpIICHCTBOBAHWE MAaTEMaTHYECKOro  arrmapara,
c(OpMUPOBAHHOTO B OCHOBHOM HIKOJIE;

— O3HaKOMJIGHHE C DJJeMEHTaMu JU(PPEpeHINaTbHOTO HUCUYUCICHHUS Kak
anrmapaTroM UCCiIeoBaHus (GYHKIUHN, peIIeHUs IPUKIATHBIX 3a/1a4;

— W3y4YCHHE CBOMCTB MPOCTPAHCTBEHHBIX Tel, (OPMUPOBAHHE YMEHHUS
IPUMEHSTH 3TH CBOICTBA ISl PEeUICHUs IPAKTUIECKUX 3a/1a4;

— paculupeHue W yriayOsieHue NpeACTaBICHUH O MAaTEeMAaTHUKE KaK 3JIEMEHTe
YeJI0BEYECKON KyJIbTYpPhI, O IPUMEHEHUH €€ B MPAKTUKE;

— COBEpIICHCTBOBAHWE WHTEJUICKTYAIbHBIX U PEYEBBIX YMEHHUA IyTeM
Pa3BUTHSA JOTMYECKOTO MBIIUIEHUS, 000TallleHe MaTeMaTHIYECKOIO S3bIKA.

1.4 IlepedyeHb NIIAHUPYEMBIX Pe3yJbTATOB 00yUYeHHs MO IUCIHHUIINHE (MepeYeHb
(popMupyeMbIX KOMIIETEHIIM )

OcBoeHue coaepkaHusl y9eOHOH AUCITUTIINHBI «MareMaTHKa
00€eCIeYnBaAET JOCTHKEHUE O0YUAIOIIMMUCS CIEAYIOIINUX pe3yabmamaos:.

JUYHOCMHDbBIX .

— c(hopMUPOBaHHOCTh TPEACTABICHHH O MaTeMAaTHKE KaK YHHBEPCATbHOM
SI3BIKE

— HayKH, CPEJICTBE MOJCIUPOBAHUS SIBJICHUH U MPOIIECCOB, UACSIX U METO/IaX
MaTEeMaTHKH;

— T[IOHUMaHW€ 3HAYUMOCTH MAaTE€MaTUKH JUIsi  HAayYHO-TEXHUYECKOTO
nporpecca, CcGOPMHUPOBAHHOCTh OTHOIICHUS K MaTeMaTHMKe Kak K 4YacTu
00IIeYeIOBEYECKON KYIbTYphI Uepe3 3HAKOMCTBO C UCTOPUCH Pa3BUTHS MaTEMAaTHKH,
DBOJIIOIIMEN MAaTEMATHYECKUX UIIEH,

— pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
QITOPUTMHYECKOW KYJIBTYPBI, KPUTHYHOCTH MBIIIJICHUS HAa YPOBHE, HEOOXOIUMOM
TUTst Oynymier mpo¢eCcCUOHANBHON NESITEIIbHOCTH, VISl POJIODKEHHST 00pa30oBaHUs U
caM0o00Opa30BaHMUs;

— OBJAJCHHC MAaTEMAaTUYCCKUMH 3HAHMSIMHU U YMCHHSIMH, HCOOXOJAMMBIMHA B
MTOBCEHEBHOM KU3HHU, JII1 OCBOCHHS CMEXHBIX €CTECTBCHHO-HAYYHBIX JUCITUILUIHH
JTUCITUTUINH TMPOQPECCUOHAIBHOTO IUKJIIA, JIJIS MOJydeHus oOpa3oBaHMs B 00OJACTSX,
HE TpeOyromuX yriay0JeHHOW MaTeMaTHYeCKOHN MOArOTOBKH;

— TOTOBHOCTb U  CIOCOOHOCTh K O00Opa3oBaHHIO, B TOM YHUCJE
caM000pa30BaHNI0, Ha TPOTSHKEHWW BCEH >KU3HU; CO3HATEIHHOE OTHOIICHHE K
HEMPEPHIBHOMY OOpa30BaHUI0 KAaK YCJIOBHUIO YCHEIIHOW MPOQPECCHOHAIBHON M
OOIIECTBEHHOH JICATECIIHLHOCTH;



— TOTOBHOCTh M CIOCOOHOCTP K CaMOCTOSITENIbBHOH TBOPYECKOH W
OTBETCTBEHHOM JIEITEILHOCTH;

— TOTOBHOCTH K KOJUIEKTUBHOH paboOTe, COTPYTHUIECTBY CO CBEPCTHHKAMU B
o0Opa3oBaTeaLHOM, OOIIECTBEHHO TOJIE3HOH, YI€OHO-UCCIECI0BATEIHCKOM, TPOSKTHON
U IPYTHUX BHUJAX NCIATCILHOCTH;

— OTHOIIEHHWE K TMPOPECCHOHATHPHOU [EATEILHOCTH KaK BO3MOKHOCTH
y4acTHs B peIICHUH JINYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX,
OOIIEHAMOHAIIBHBIX TTPOOIIeM;

MemanpeOMemelx:

— YMEHHE CaMOCTOSITEIbHO OINPEAENSATh LEIH ASSTEIBHOCTH U COCTABIATH
IUIaHbl  JCSATENBHOCTH; CaMOCTOSTENIbHO  OCYIIECTBIISITh, KOHTPOJHUPOBATH M
KOPPEKTUPOBATh JCSATEIBHOCTD, HCIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI JJIA
JIOCTHKEHUSI TIOCTABJICHHBIX IIEJIEH W peain3alliy TJIaHOB JICSITEIbHOCTH; BHIOMPATH
YCTICIIHBIC CTPATETUN B PA3IUIHBIX CUTYAIIHSIX;

— yMEHHE TMPOJYKTUBHO OOIIATbCI M B3aUMOJICHCTBOBATH B MpOIECcce
COBMECTHOU JCATEIbHOCTU, YUYUTHIBATH MO3UIIUU JIPYTUX YUACTHUKOB JIEATEILHOCTH,
¢ PexkTUBHO pa3penaTbh KOHPIUKTHL;

— BIIQJICHUE HAaBBIKAMHU T[I03HABATEIBHOU, Y4YEOHO-UCCIEAOBATEIbCKON U
MPOCKTHOU JESATENbHOCTH, HABBIKAMHU pa3pelieHuss MnpooiieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEITLHOMY TOMCKY METOJOB PEIICHHUS MPAKTHYCCKUX 3aj1ad,
MPUMEHEHUIO PA3TUIHBIX METOJIOB ITO3HAHHS,

— TOTOBHOCTh UM CIOCOOHOCTH K CaMOCTOSTEIbHOH WH(OpMAIMOHHO-
MO3HABATENILHON JEATEIbHOCTH, BKIIOUas YMEHHE OPHUEHTHUPOBATHCS B PA3ITHUHBIX
UCTOYHHMKAX WHPOpMAIMK, KPUTHYCCKA OICHWBAaTh W  HWHTEPIPETUPOBATH
uH(OPMAITHIO, TIOJTYIaeMYIO M3 PA3TMYHBIX HCTOYHUKOB;

— BIIQJICHUE S3BIKOBBIMH CpPEIICTBAMH: YMEHHE SICHO, JIOTUYHO W TOYHO
u3JlaraTh CBOIO TOUKY 3PEHUS, UCTIOIh30BaTh aJICKBAaTHBIC S3BIKOBBIC CPEICTBA;

— BIIQJICHUE HaBBIKAMH I[IO3HABATCIIBHOW pedJICKCHM KaK OCO3HAHMS
COBEpIIACMBIX JCHCTBUH ¥ MBICIUTEIBHBIX TIPOIECCOB, WX pE3yIbTaTOB U
OCHOBAaHMH, TPaHUI] CBOETO 3HAHMS M HE3HAHUs, HOBBIX MO3HABATEIbHBIX 3a/lady U
CPEIICTB ISl X JOCTHIKCHHSI,

— LENeyCTPEMJICHHOCTh B MOWCKaxX U TPUHSATHU  PEIICHUH,
COO0OpPa3UTENHHOCTh M MHTYHIUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUH;
CIIOCOOHOCTH BOCIIPUHUMATH KPAacOTy M TAPMOHHIO MUDA;

npeoMemHubIX:

—  ¢hOpMHUPOBAHHOCTH IPEJACTABICHHUH O MaTeMaTHKE KaK YacTH MHPOBOH
KyJIbTYPhl 1 MECT€ MAaTEMATHKH B COBPEMEHHOW IUBUJIM3AIIUU, CITOCO0AX OMHUCAHUS
SBJICHUH PEajlbHOTO MHUpA Ha MAaTEMAaTUYECKOM SI3bIKE;



— c(pOPMUPOBAHHOCTh MPEJCTABICHUH O MaTEMATHUYECKUX MOHATUAX Kak
BOKHEHUIIMX MATEMATHYECKUX MOJEIAX, IO3BOJIAIONIMX OINHUCHIBATH W HM3y4aTh
pa3Hble MPOLECCHl U SIBICHUS; I[OHMMAaHHE BO3MOXHOCTH aKCHOMATHYECKOIO
IIOCTPOEHUS MaTEMAaTUYECKUX TEOPUH,

— BJIAJICHUE METOJAaMHU JO0Ka3aTeJIbCTB U AJTOPUTMOB PEIIEHUS, YMEHHUE HX
IPUMEHSATH, TPOBOJUTH JOKA3aTEIbHbIE PACCYKICHHS B XO€ pELICHUS 3a/1a4;

— BJIQJICHUE CTAaHAAPTHBIMM @PUEMaMU PEIICHHUS palUOHAIbHBIX U
UPPALMOHAIBHBIX, TIOKA3aTEIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHUH U
HEPaBEHCTB, UX CUCTEM;

— HCIOJb30BaHHWE TOTOBBIX KOMIIBIOTEPHBIX MNPOrpaMM, B TOM YHCIE IS
MOKMCKA ITyTH PEHIEHUS U WUTIOCTPALMU PEIICHUS] YPABHEHUN U HEPABEHCTB;

— chOpPMHUPOBAHHOCTh  MPEACTABICHUH 00  OCHOBHBIX  MOHSTHIX
MaTEMaTUYECKOr0 aHajM3a M UX CBOMCTBAaX, BJIAJICHHE YMEHHEM XapaKTEepU30BATh
noBesieHue (QYHKIUH, UCTIOJIb30BaHUE TOJYUEHHBIX 3HAHUH Ui ONUCAHMSI U aHAJIn3a
peanbHBIX 3aBUCUMOCTEN;

— BJIQJICHUE OCHOBHBIMU MOHATHSIMU O IUIOCKMX M MPOCTPAHCTBEHHBIX
r€OMETPUYECKHX (PUTypax, UX OCHOBHBIX CBOMCTBAX;

— c(hOpPMHUPOBAHHOCTh YMEHHS pacro3HaBaThb F€OMETpUYEcCKHe (UTyphl Ha
YepTekax, MOJEISAX U B p€aIbHOM MHPE;

— TPUMEHEHUE M3YYCHHBIX CBOWCTB N€OMETPUYECKUX PUryp u Gopmyin ais
pelIeHUs TEOMETPUYECKUX 3a7a4 U 3a/1a4 C IPAKTUIECKUM COACP/KAHUEM;

— c(opMUPOBAHHOCTh MPEACTABICHUN O MpoOIeccax U SBJICHUSAX, UMEIOIIUX
BEPOSITHOCTHBIM XapaKTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pPEaJIbHOM MUpE,
OCHOBHBIX IMOHATHAX JIEMEHTAPHON TEOPUN BEPOSITHOCTEH;

— YMEHUH HaXOAWTh U OLICHUBATh BEPOSITHOCTH HACTYIUIEHUS COOBITUH B
IPOCTEUIINX IMPAKTHYECKUX CUTYalMsIX U OCHOBHBIE XapaKTEPUCTHUKU CIyYauHBIX
BEJIMYMH;

— BJIaJICHUE HaBbIKAMHU HCIOJIb30BaHUSI TOTOBBIX KOMIBIOTEPHBIX MPOrpamm
IIPU pELIEHUU 3a/]a4.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1. O0beM y4yeOHOV JTUCUUIJIMHBI U BUAbI Y4eOHOH padoThI

Bua yueOHoii padboThl

Konuuecmeo uacoe

MakcumajbHas yyeOHas Harpyska (scero) 234
Obsi3aTesibHAs ayJauTopHasi yueOHast 156
Harpyska (Bcero)
B TOM YHCIJIE:
3aHATHA JCKIIMOHHOTO THIIA 78
IPAKTUYECKHE 3aHSITHS 78
CamocrosiTeIbHasE padoTa 00y4aromerocs 66
(Bcero)
B TOM YHCIJIE:
BreaynutopHas camocrositenbHasi pabota 66
Kouncynpranumn 12

Ilpomesicymounas ammecmayus é oopme:

1 cemectp — mud. 3adyer
2 CEMECTp -— IK3aMEH

. Bcero CemecTpsl

Bun yuebHoli paboThl 4ACOR 1 5
YueOHasi HArpy3Ka (Bcero) 234 96 138
AyAuTOpHBIE 3aHATHS (BCEro) 156 64 92
B Tom uncne:
3aHATHS JIEKIIMOHHOI'O THIIA 78 32 46
MIPAKTUYECKUE 3aHIATHUS (TPAKTUKYMBI) 78 32 46
nabopaTopHbIe 3aHATUS
CamocrosiTesqbHasi padora (Bcero) 66 26 40
B TOM YHCJIE:
Kypcosas paboma
Pegepam 10 4 6
Camocmosmenvhas 6neayoumopHas paboma 6 6uoe
OOMAWHUX NPAKMUYECKUX 3A0aHUL, UHOUBUOYATIbHBIX 56 99 34
3a0aHUll, CaMOCMOAMENbHO20 No0bopa U U3YYeHUs
OONOIHUMENbHO20 MEeOPEeMULeCKo20 Mamepuaid
Koncynpranun 12 6 6
[IpomexxyTouHas aTtectanus (dK3aMeH/3a4eT/aAud.3a4er) nud. SK3AMEH

3a4€T

OO61mas TpyJ10eMKOCTh 234 96 138




2.2 CTpyKTypa TUCUMIJIMHBI:

KoauyecTBO ayIMTOPHBIX YaCOB Camocrost-
TeJbHasi padoTa
o0yuarouierocst
H Teoperu- )
anuMEHOBaHUE Pa3IelIoOB IIpakTnuec (4ac.)
Bcero Yyeckoe
KHe 3aHSITUA (B T.4.
o0yueHue

KOHCYJIbTAIIUH)
Baenenue 2 2 - -
Anrebpa 22 8 14 12
VYpaBHEHUS U HEPABEHCTBA 20 8 12 6
OCHOBBI TPUTOHOMETPUHU 18 6 12 8
@YHKIMH, UX CBONCTBA U rpapuKu 18 8 10 8
Hauana marematnyeckoro aHaamsa 28 18 10 8
Kombunaropuka, cratuctuka u teopus | 16 8 8 9
BEPOATHOCTEMN
I'eomerpus 32 20 12 15
Koncynpranumn 12
Bcero no pucuumimne 156 78 78 78
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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 34
Tema 1.1. Pa3BuTHe noHATHS O Coaep:xanue y4eOHOro MaTepuaJia 2 1
quciie enple u panmoHanbHele yncna. JeicTBurensHble yncia. KoMiekcHble ynca.
IIpakTHYecKkue 3aHATHA:
ApudmeTnyeckue ASHCTBHS HaJl YUCIIAMH, HAXOXKIEHHE IPUOIIKEHHbBIX 3HAUCHUH BEJTMYUH U 2 2
MOTPEIIHOCTEN BbIUMCICHUH (a0COIIOTHON M OTHOCUTEIbHOM), CPAaBHEHHE YMCIIOBBIX BBIPAKECHUI
Tema 1.2. KopHu, cTeneHu u Conep:xanue yueOHOro MaTepuasia
Jorapu(msi Kopuu u crenenu. Kopau HaTypasibHOM cTeneHH 13 YKciia U UX cBOMCTBa. CTeneHH ¢ 2 1
panMoHaJIbHBIMU TIOKA3aTeNSIMH, MX CBOMCTBA. CTEIEHH C IeHCTBUTENBHBIMY OKA3aTEIAMU.
IIpakTHYecKue 3aHATHA:
Brruucnenue u cpaBHeHHe KOpHEH. BrinoaHeHue pacyeToB ¢ paaukaiaMu. Pemenue
uppauroHaibHEIX ypaBHeHHH. CpaBHeHue creneneil. [IpeoGpasoBanue BeIpaXeHUi, coaepKamnx 2 2
CTCIICHU
IIpakTHYeckue 3aHATHA:
Pemenre nokasarenpHbIX ypaBHEHHN. Pelenue npukiiaiHbIxX 3a/1a4 2 2
Conep:xanue yueOHOro MaTepuasia
Jlorapudm. Jlorapudm umncia. OcHoBHOE JorapudpmMuieckoe TOXAeCTBO. [lecaTnunbie u 2 1
HaTypanbHble Jjorapudm. [IpaBuna neticteuii ¢ norapudmamu. [lepexos K HOBOMY OCHOBAHHUIO
IIpakTHYecKue 3aHATHA:
Haxoxxaenue 3HaueHnit norapugma no Nporu3BoJIbHOMY OCHOBaHUIO. [lepexox 0T 0JHOro OCHOBaHHS 2 2
K JpyroMy. Beruncienue u cpaBHeHHE Jlorapupma
IIpakTHyeckue 3aHATHA: 2 2

JlorapudhMupoBaHue ¥ MOTCHITMPOBAHUE BHIPAKCHHIA.
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Pemenue norapudMuieckux ypaBHEHHUH

Coaeprxanue yuedOHOro MaTepuajia

[IpeobpazoBanue anredpamdeckux BeIpakeHui. [Ipeobpa3oBanme parnoOHAIBHBIX, HPPAIHOHATHHBIX
CTCTICHHBIX, TI0KA3aTEIbHBIX U JIOTAPUPMHUUCCKUX BHIPAKECHUI

IIpakTH4Yeckue 3aHATHSA:
[TpubnmxeHHbIe BEIUNCICHNS U PEILICHNS NPUKIAJHbIX 3313

KonTpoabnas padora Ne 1: «KopHu, cTeneHu u Jorapupmsi»

CamocrosiTeqibHast padoTa:

BBIMIOJIHEHHUE JOMAIIHUX 3aJaHui 1o pazneny |

IIpuMepHas TeMaTHKA BHEAyAUTOPHOIl CAMOCTOSATEIbHOI padoThl
Hanucanue pedepatos:

HenpepsiBabie 1pobu

IIpuMeHeHHe CJI0KHBIX IPOLIEHTOB B pacyeTax

12

Pa3znen 2. YpaBHeHus u
HEPABEHCTBA

26

Tema 2.1. YpaBHEHUS U CUCTEMBI
yYpaBHEHUI

Conep:xanue yueOHOro MaTepuasia

VYpaBHEHHS U CHCTEMBI ypaBHEHU. PanimoHanbHble, HppalMOHAIbHBIE, TOKA3aTENbHbIE U
TPUTOHOMETPUYECKHUE YPABHEHUS U CUCTEMBL.

Conep:xanue yueOHOro MaTepuasia
OcHOBHBIE TPUEMBI UX pelieHHs (pa3iokeHHue Ha MHOKHUTENIH, BBEIEHHE HOBBIX HEN3BECTHBIX,
MOJICTAHOBKA, Tpaduueckuii MeTo]1). PABHOCHIILHOCTD ypaBHEHUH, HEPAaBEHCTB, CUCTEM

IIpakTHYecKue 3aHATHA:
Kophu ypaBHenuii. PaBHocunbHOCT yYpaBHeHHH. [Ipeobpa3oBanue ypaBHeHUI

IIpakTHYeckue 3aHATHA:
OCHOBHBbIE IPHEMBI PEIICHUS] YPaBHEHHH

IIpakTHYecKue 3aHATHA:
Pemenue cuctem ypaBHeHuUi

Tema 2.2. HepaBeHnctBa

Conep:xanue yueOHOro MaTepuasia

PaIII/IOHaHBHI)Ie, HppanvoHaJIbHBIC, ITOKAa3aTCIIbHBIC U TPUT'OHOMETPUUCCKUEC HEPABCHCTBA.
OcCHOBHEBIE IMPUCMBbI UX PCHICHUSL

Conep:xanue y4eOHOro MaTepuaJia

PaI_II/IOHaJILHLIe, HppalyMOHAJIBHBIC, IIOKA3aTCJIbHBIE W  TPUTOHOMCTPHUYCCKHUE  HCPABCHCTBA.

OcHOBHEBIC MPUCMBI UX PCHICHUA
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IIpakTH4Yeckue 3aHATHSA:
Hcnons3oBanue cBONCTB 1 TpadMKoB (GYHKIHA IS PELIeHHs YpaBHEHUI 1 HEPABEHCTB

IIpakTH4yeckue 3aHATHUSA:
[IpuMeHeHnne MaTeMaTHYECKUX METOJIOB JIJISl PELICHUS COIeP KATEeIbHBIX 3a/1a4 U3 Pa3INuHbIX
o0yacTel HayKy U MpakTUku. IHTepnpeTanus pe3yabTara, y4eT peallbHbIX OrpaHHYSHHI

Kontpoannasi padora Ne 2: «YpaBHEeHHUsI H HEPABEHCTBa)

CamocTrosiTeqibHast paboTa

BBHITIOJIHEHHE IOMAIIHUX 33aJaHuH 10 pas3jeny 2

IIpuMepHas TeMaTHKA BHEAYAUTOPHOI CaMOCTOSATE/IbHOI paboThl
Hammucanwe pedepatos:

HccnenoBanre ypaBHEeHHI M HEPABEHCTB C MapaMETPOM

Pasznen 3. OcHOBBI
TPUTOHOMETPHH

26

Tema 3.1. OCHOBHEIE TTOHATUS

Conep:xanue y4eOHOro MaTepuaJia
Pannannas mepa yria. Bpamarenstnoe nemkenne. CHHYC, KOCHHYC, TAHT€HC M KOTAHT€HC YHUCIIa

[IpakTHyeckue 3aHATHS:
PaguanHbIil MeTO M3MEPEHHs YIIIOB BPAIEHUS U CBSI3b C TPalyCHON Mepoi

Tema 3.2 OcHOBHEIE
TPUTOHOMETPUUECKUE TOKICCTBA

Conep:xanue yueOHOro MaTepuasia
dopmynel ipuBeieHust. DopMyIbl crioxeHus. PopMyIibl yIBOCHUS.

IIpakTHYecKue 3aHATHA:

OCHOBHBIE TPHTOHOMETPUUECKUE TOKIECTBA, OPMYIIBI CIIOKEHHS, YABOeHHS, [IpeoOpazoBanus
CYMMBI TPUT'OHOMETPHUYECKUX (DYHKIMH B IPOU3BEICHHUE, TPEOOpa30BaHue IPOU3BEICHUS
TPUTOHOMETPUYECKUX QYHKIHUHI B CyMMY

IIpakTHYecKue 3aHATHSA:

OCHOBHBIE TPUTOHOMETPUIECKHE TOXKAECTBA, GOPMYJIBI CIIOKEHUS, yaABoeHus, [I[peoOpa3oBanus
CYMMBI TPUT'OHOMETPUYECKUX (DYHKIMH B IPOU3BEACHHIE, TPEOOpa30BaHNE IPOU3BEICHUS
TPUTOHOMETPUYECKUX QYHKIIUI B CYMMY

Tema 3.3 IIpeoOpazoBanms
MPOCTEUIINX
TPUTOHOMETPUIECKUX BhIPAKECHUN

Conep:xanue yueOHOro MaTepuasia

Hpeo6pa30BaHI/Ie CYMMBI TPUT'OHOMCTPUUCCKUX (byHKL[I/Iﬁ B MPOU3BCACHNUC U TPOU3BCACHUC B CYMMY

IIpakTHYecKkue 3aHATHA:

OCHOBHBIE TPUTOHOMETPUIECKHE TOKAECTBA, GOPMYJIIBI CIOXKEHHUS, yaBoeHus, [ [peoOpazoBanns
CYMMBI TPUT'OHOMETPUYECKUX (DYHKLUH B IIPOU3BEICHHE, IPEOOpa30BaHUE IPOU3BEICHUS
TPUTOHOMETPUYECKUX QYHKIHUHI B CyMMY
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Tema 3.4. TpuronomeTpudeckue

Conep:xanue yueOHOro MaTepuaJia

YPAaBHCHHA U HECPABCHCTBA OO6paTHble TpUroHOMETpHUYeCKHe PYHKINU. APKCHHYC, apKKOCHHYC, apKTaHreHc. [Ipocreiinie 2
TPUTOHOMETPUYECKUE YPAaBHEHNUS
IIpakTH4Yeckue 3aHATHSA:
O6patHble TpUrOHOMETpUYECKUE PYHKIMU: apKCUHYC, apKKOCUHYC, apkTaHreHc. [Ipocreiimue 2
TPUTOHOMETPUYECKUE YPAaBHEHHUS
KonrpoabHast pa6ora Ne 3. «OCHOBbI TPUTOHOMETPHI» 2
CamocTrosiTeqibHast padoTa: 8
BBIMIOJIHEHHE JOMAIIHUX 3aJaHuil 1o pa3aeny 3
Pasznen 4. ®ynkuum, ux 24
CBONCTBA M rpaUKHU
Tema 4.1 Oynkuun. CoiicTBa Coaepxxanne yueOHOr0 MaTepHuasa
ynkumit. ObpaTHbIe GyHKIIH Oynknuu. OO61acTh ONpEeAEiCHUS] W MHOXECTBO 3HAuUeHHWH; rpaduk (QyHKIUM, [TOCTPOCHHE 2
rpadukoB (YHKITHHA, 3aJaHHBIX PA3IMIHBIMU CIIOCO0AMH
IIpakTHYecKue 3aHATHA:
[Ipumeps! 3aBUCUMOCTEN MEXy IEPEMEHHBIMU B pEAJIbHBIX POLIECCAX U3 CMEKHBIX JUCLUIUIUH. 2
Omnpenenenue pyukuuid. [locrpoenne u urenne rpagukoB GYHKIUHA
Conep:xanue yueOHOro MaTepuasia
CaoiicTBa QPyHKIIMH. MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTh, OTPAHNUEHHOCTD, IIEPUOINIHOCTb.
[IpomesxyTku Bo3pacTaHus M yObIBaHHMs, HANOOJIbIIIEE U HAMMEHbILIEE 3HAYCHUS, TOUKH SKCTPEMYyMa. 2
I'paduueckast naTepnperaiws. [Ipumepsl GyHKIIMOHAILHBIX 3aBUCUMOCTEH B peaibHBIX TPOIIeccax
U siBIeHUIX. Apudmerndyeckue oneparyu HaJl QyHKusiMd. CrioxkHast QyHKIHUS (KOMITO3UIIHS).
[IpakTHyeckue 3aHATHS:
UccnenoBanne Qynknuu. CBONHCTBA TMHEHHOH, KBaApaTUYHOM, KyCOUHO-THHEHHON U IpOOHO-
nuHeHHOU QyHKIK. HerpepoiBHbIE B iepuomueckue GpyHkiuu. CBoiicTBa U TpaQuKy CHHYCA, 2
KOCHHYca, TaHTeHCa U KoTaHreHca. O0paTHble QyHKINH.
IIpakTHYecKkue 3aHATHA:
2
O6partHbie pyHKIMH U BX rpaduku. OOpaTHbIE TPUTOHOMETpHUYECKHE (DYHKITUH
Tema 4.2. CteneHHsle, Copaepxanne yueOHOr0 MaTepHuasia
ITOKa3aTeJIbHBIC, Omnpenenenue QyHkumMid, ux cpoiictBa W rpaduku. IIpeoOpaszosanust rpadukos. [lapannensHbiit
norapupMuyecKue 1 [IEPEHOC, CHMMETPHUSl OTHOCUTENBHO OCEM KOOPAMHAT W CUMMETPHUSl OTHOCUTENIBHO Hadaia 2
TPUTOHOMETPHYCCKHE QYHKIIHH. KOOpJMHAT, CUMMETPHUS OTHOCHUTEIBHO MpPSMON Y = X, pacTsDKEHHE U C)KaTue BIOIb Ocel
OOpatHbIe TPUTOHOMETPHUYECCKHE KOOPJMHAT
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hyHKIUH

IIpakTH4Yeckue 3aHATHSA:

[IpeoOpazoBanue rpaduka GyHKITNN. 2
KonTtpoannas padora Ne 4: « DyHKIUH, UX CBOHCTBA U rpauKm» 2
CamocTtosiTeqibHast paboTa
BBITIOJTHEHHE JOMAIIHUX 3a/IaHuH 10 pasneny 4
IIpumepHasi TeMaTHKAa BHeAYAUTOPHON caMOCTOATEILHOH PadoThI
Hanucanue pedepaTos: 8
CrnoxxeHue rapMOHHYECKUX KOJIeOaHH
I'padmgeckoe penierne ypaBHeHHH 1 HEPABEHCTB
Pa3pnen 5. Hauana 36
MATEMATHYeCKOr0 aHAJIN3a
Tema 5.1. IlocaenoBaTeTsHOCTH. Conep:xanue y4eOHOro MaTepuaJia
[MocnenoBarenpHOCTH. CIIOCOOBI 3a1aHUS U CBOWMCTBA YHCIIOBBIX TMOCHenoBaTeapbHOCTe. [loHsATHE O 2
rpeJiesie Mocae10BaTeIbHOCTH
Conep:xanue yueOHOro MaTepuasia
CyMMupoBaHHe TTOCIIEI0BaTeIbHOCTEH. beckoHeuHO yOBIBatoIas TeoMeTprUIecKast IPOTrpeccus 1 ee 2
cymma.
I[MpakTHYecKUe 3aHATHA:
UucnoBast ocneioBaTeNbHOCTD, CIOCOOKI €€ 3aJjaHHs, BEIYUCIICHUS YJICHOB MOCIIEeI0BATEILHOCTH. 2
[Ipenen nmocnenoBaTenbHOCTH. beckoHeUHO yOBIBarOMIas reoOMeTpUIecKasl POrPeccust
Tema 5.2. IIpousBogHas Coaepxxanne yueOHOro MaTepHuaJia
[IponsBognas. [lorstne o mpousBogHOW (YHKIMH, €€ TEOMETPUYEeCKHd U (HM3UYECKUH CMBICIL. 2
YpaBHeHue kacatenbHOH K Trpaduky ¢yHKiuu. [Ipon3BogHBIE CYMMBI, pa3HOCTH, HMPOU3BEACHHUS,
yacTHOTO. [IpOn3BOJIHBIE OCHOBHBIX DIIEMEHTAPHBIX (DYHKIIMH
Conep:xanue yueOHOro MaTepuasia
[Ipon3BoHBIE CYMMBI, Pa3HOCTH, TPOU3BEICHIS, YacTHOTO. [IpOn3BOIHBIE OCHOBHBIX 2
3JIEMEHTaPHBIX (QYHKITHHA
IIpakTHYeCcKUe 3aHATHA:
[IpaBuna u Gopmyner nuddepeHimpoanus, TabIUIA TPOU3BOIHBIX AMEMEHTAPHBIX (QYHKIIUH.
[IpousBoaHas: MEXaHUUECKUM U FTEOMETPUUYECKUN CMBICI TPOU3BOIHON. Y paBHEHHE KacaTelbHOM B 2
o0rmem Buje
Conep:xanue y4eOHOro MaTepuaJia 2
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[IpumeHeHue epBOi MPOU3BOAHON K UCCIIEAOBaHUIO (QYHKIIMN U MIOCTPOCHHIO TPahUKOB.

IIpakTH4Yeckue 3aHATHSA:
HccnenoBanne QyHKIMM € TOMOILBIO IPOoKU3BOAHON. HaxoxneHne HanbonpLIero, HAMMEHbLIETO
3HAYEHUs] U SKCTPEMaJIbHBIX 3HaYCHUN QyHKIMU

Conep:xanue yueOHOro MaTepuaJia

[Ipumeps! nCHOIB30BaHMSI TPOU3BOAHOM A HAXOKACHUS HAWTYUIIETO PeIeHUs B TPUKIAIHBIX
3amavyax. Bropast mponsBoHas, ee reoMeTpruecKuii u pusmdeckuii cMpici. Haxoxxnenne ckopocTa
JUIs1 TIpoliecca, 3alaHHOTo (GopMyJIol 1 rpaduKoM

Tema 5.3. IlepBooOpasHas u
UHTErpaj

Conep:xanue yueOHOro MaTepuaJia

IlepBooOpaznas u uHTerpan. [IpuMeHeHue onpeneseHHOTO MHTErpaia Uil HaXOXKICHMS IJIOMIAIN
KpuBosMHeHOH Tpanernyn. @opmyna Hetorona—JleiibHnma

Conep:xanue y4eOHOro MaTepuaJia
IMpuMeHeHUEe ONMpEeNeNIeHHOT0 MHTEerpaia s HaXOXICHUS TUIOMAId KPUBOJIMHEHHON Tparenuu.
®opmyna Herorona—Jleitbauntia

IIpakTHYecKue 3aHATHA:
Wurerpan u nepooOpasnas. Teopema HeroTona-Jleiitonuma. [Ipumenenne nuHTerpaia K

BBIYHCJICHUIO CI)I/ISI/ILIGCKI/IX BCJIIMYHH U nnomaneﬁ

Conep:xanue yueOHOro MaTepuasia
ITpuMepbl MPUMEHEHUS MHTErpaia B GU3NKE U T€OMETPUU

KonTtposbHas padora Ne 5: «Havyana MaTeMaTH4eCKOro aHAJIN32»

CamocTtosiTeqbHast padoTa

BBINOJIHEHHE JIOMAIIIHUX 33/IaHUM 110 pa3aeny S

IIpumepHasi TeMaTHKa BHEAYANTOPHON CaMOCTOATEJbHONH PadoThI
Hanmucanue pedepara:

[Noustre quddepeHimana 1 ero NPUIOKEHHUS

Pa3nen 6. KomonnaTopuka,
CTATHCTHKA W TeOpHUsi
BEPOATHOCTEM

25

Tema 6.1 DnemeHTHI
KOMOWHATOPUKHU

Conep:xanue yueOHOro MaTepuasia

OCHOBHbBIE TOHATHS KOMOMHATOPHMKH. 3aJaud Ha MOJCYET 4YHCIa pa3MeIleHHH, MepecTaHOBOK,
coderanuii. Pemenue 3a1a4 Ha nepebop BapuaHTOB

IIpakTHYecKue 3aHATHA:
HcTopus pazButus KOMOMHATOPUKH, TEOPUH BEPOSATHOCTEH M CTATUCTUKH W UX POJb B Pa3THIHBIX
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cdepax yenoBedyeckoil xuzHenesTenbHOCTH. [IpaBuina komOMHaTOpuKH. Pemenne KoMOMHATOPHBIX
3agad. Pasmernenusi, coueTaHus U IepecTaHOBKU

Conep:xanue yueOHOro MaTepuaJia
®opmyrna 6mHOoMa HetoTona. CBoiicTBa OMHOMUHAIBHBIX K03 punmenToB. Tpeyronsuuk [ackans

Tema 6.2. DieMeHTHI TEOPUU
BEPOSATHOCTEN

Conep:xanue yueOHOro MaTepuaJia

CoObITHE, BEPOSATHOCTh COOBITUS, CJIOXKEHHE W YMHOXCHHE BEpOSTHOCTeH. [lowsmue o
He3a8UCUMOCTU CODLIMUILL

IIpakTHYecKkue 3aHATHA:
Knaccugeckoe onpenenenue BEpOSITHOCTH, CBOWCTBA BEPOSTHOCTEH, TEOPEMA O CyMMe
BEpOSITHOCTEW. BhIunclieHne BeposITHOCTEN

Tema 6.3. DiieMeHTBI
MaTeMaTHYeCKON CTATUCTUKU

Conep:xanue y4eOHOro MaTepuaJia
[IpencraBnenne naHHBIX (TAOIUIBI, TUATPAMMBIL, TPAPUKH)

IIpakTHyeckue 3aHATHS:
ITpuxknagnsie 3agaun. [lpeacraBiaeHre YNCIOBBIX IAHHBIX

KonTtpoannas padota Ne 6: «KomOnHaTOpHKA, CTATHCTHKA M TEOPHUS BEPOATHOCTEI)

CamocrosiTeqbHast padoTa

BBINOJIHEHHE IOMALIHUX 3aJaHuH 110 pa3zaeny 6

IIpumepHasi TeMaTHKa BHEAYAUTOPHON caMOCTOATEJIbLHONH PadoThI
Hanucanue pedepara:

Cxembl bepHyIIM MOBTOPHBIX MCIIBITAHUN

CpenHye 3Ha4eHUS U UX IPUMEHEHHE B CTATHCTHKE

Paszpnen 7. I'eomerpust

47

Tema 7.1 KoopauHaTBI 1 BEKTOPHI

Conep:xanue yueOHOro MaTepuasia

[IpsamoyronpHas (aekapToBa) cucTeMa KOOpPAMHAT B MpocTpaHcTBe. DopMyiia pacCTOSHUS MEXKIY
JBYMSI TOUKaMu. YpaBHeHHs cepbl. Bektopsl. Moaynb Bekropa. PaBeHcTBO BekTopoB. CriokeHHe
BEKTOPOB. YMHOXEHUE BEKTOpa Ha 4MCIO. PasnoxkeHue BEKTOpa MO HANPABICHUSAM. YTOI MEXAY
nByMs BekTopamHu. Ilpoeknms Bexktopa Ha ock. KoopamHaTel BekTopa. CKalsipHOE NMPOHU3BENECHUE
BCKTOPOB. Wcnonp3oBanue KOOpAWHAT U BEKTOPOB IPpHU PCIICHUN MATEMATHYCCKHUX U MPUKIAJHBIX
3ajau

IIpakTHYecKkue 3aHATHSA:

JexapToBa cucTeMa KOOpAMHAT B IPOCTPAHCTBE. YPaBHEHUE OKPY>KHOCTH, Cephl, INIOCKOCTH.
Paccrosinue Mexny Toukamu. Bektopsl. JleiicTBus ¢ BekTopamu. JlexkapToBa cuctemMa KOOpJIMHAT B
npoctpancTie. [leiicTBus ¢ BeKTOpamMu, 3alaHHBIMU KoopauHaTamMu. CKaJisipHOe MMPOM3BeIeHNE
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BEKTOPOB. BekTOpHOE ypaBHEHHUE MPSIMOM U MIOCKOCTH. VICTONb30BaHe BEKTOPOB MPH
JI0Ka3aTeNIbCTBE TEOPEM CTEPEOMETPUHN

Tema 7.2. IIpsiMbIe U TUTOCKOCTH B
MIPOCTPAHCTBE

Coaeprxanue yuedOHOro MaTepuajia

B3anMHoe pacnonoxeHue AByX NpsMBIX B MpocTpancTBe. [lapannensHoCTh MPSMOM U IMIIOCKOCTH.
ITapanneabHOCTb MIOCKOCTEN

Coaeprxanue yuedOHOro MaTepuasia

IlepneHAUKYJISIPHOCTD IPSIMOM U TUIOCKOCTU. IleprieHauKysap 1 HaKJIOHHAs. YTOJI MEXAY IIPSIMOU U
IJIOCKOCTBIO. JIBYIpaHHBIN Yroil. YToa MeXay MmIockocTsIMU. [leprneHIuKyIsipHOCTh ABYX
IJIOCKOCTEH

Conep:xanue y4eOHOro MaTepuaJia

I'eomeTpuyeckue MpeoOpa3oBaHuUs MPOCTPAHCTBA: MAPATUICIBHBINA TIEPEHOC, CHMMETPUS
OTHOCHUTENBHO MIockocTy. [lapannensHoe npoektTupoBanue. [nomank OpTOroHATEHOW MPOCKIIHH.
N300pakeHne npocTpaHCTBEHHBIX QUTYD

HpaKanecRne 3aHATHUA:
HpI/I3HaKI/I B3aUMHOI'O pPACIIOJIOKCHUS MTPAMBIX. Vron MCKAY IIPAMBIMU. Bzaumnoe PacCIiOJIOKCHHUE

HpSAMBIX U INIOCKOCTEN. IIepreHIuKyIsp U HAKIIOHHAs K IUIOCKOCTU. YTOJI MEXKIY MPsIMOM U
IJIOCKOCTBIO. TeopeMbl O B3aMMHOM PacCIOIOKEHUH IIPSAMOH M IIIOCKOCTH. TeopeMa o Tpex
neprneHauKysipax. [Ipu3Haky U cBOMCTBA MapaJlIeNbHBIX U MEPIEHANKYIISAPHBIX IUIOCKOCTEN.
PaccrosiHHE OT TOYKM 0 IUIOCKOCTH, OT IIPSIMOM JI0 INIOCKOCTH, PACCTOSIHUE MEXKAY IIJIOCKOCTSIMH,
MEX[y CKPEIIMBAIOIIUMUCS MPIMBIMHU, MEXy IPOU3BOJIBHBIMU (QUTYpaMu B IPOCTPAHCTBE.
[TapamienbHOE IPOEKTUPOBAHUE U €TI0 CBOMCTBA. B3aMMHOE pacIosioKeHUe MPOCTPaHCTBEHHBIX

duryp

Tema 7.3. MHOrorpaHHuKH

Conep:xanue y4eOHOro MaTepuaJia

Bepmunbl, pebpa, rpanum MHororpanHuka. [Ipmsma. [Ipsmas npusma. [lpaBuibHas npusMa.
[apannenenumnen. Ky6.

Conep:xanue ydeOHOro MaTepuaJia
[Mupamuna. IlpaBwibHas mwmpamuga. YceueHHas mnupamuma. Terpasap. Cummerpunm B KybOe, B
napaJuleNienuiesie, B mpusMe u nupamuze. Cedenns Kyoa, Mpu3Mbl U TUPAMHU/IBI

Conep:xanue ydeOHOro MaTepuaJia

[IpencraBnenne o MpaBUIBLHBIX MHOTOTPAHHUKAX (TETpadap, Ky0, OKTadp, JOJEKadAp U UKOCAIP).
[I01a11 TOBEpXHOCTH MHOTOTPAaHHHUKOB
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IIpakTH4Yeckue 3aHATHSA:

CeueHust ¥ pa3BepTKU MHOTOTPaHHUKOB. Bunbl cummeTpuii B mpoctpancTse. CUMMETpHUS T
BpAIEHNsI 1 MHOIOI'PaHHUKOB. Pazinnunble BUpl MHOTOrpaHHUKOB. X n3o0paxenus. [Inomans
IIOBEPXHOCTHU

Tema 7.4. Tena u NoBepXHOCTH
BpallleHUA

Conep:xanue yueOHOro MaTepuaJia

Hunmuaap v koHyc. Y cedeHHbI kKoHyc. OCHOBaHUE, BEICOTA, OOKOBAsI IOBEPXHOCTH, 00pa3yroImas,
pa3BepTka. OceBbIe CEYCHUS U CEUSHUS, apauieibHble ocHoBaHuto. [llap u cdepa, ux ceueHus.
KacarenbHas miockocTsb k chepe

IIpakTHyeckue 3aHATHS:
CeueHust ¥ pa3BepPTKH MHOTOTPAHHUKOB.

Tema 7.5. smepenus B
T€OMETPUH

Conep:xanue y4eOHOro MaTepuaJia

O6bem wu ero wusmepenue. HWHrerpampHas ¢opmyna oOsema. Dopmynsl obvemMa KyOa,
MPSIMOYTOJIFHOTO Mapaiieyenumena, npu3Msl, quianaapa. @opmyssl o0beMa nUpamMuIsl U KOHYCA.
DopMyJIbl IUIOLIAN IOBEPXHOCTEN IIWIMHJpPA U KOHYyCa

Conep:xanue yueOHOro MaTepuasia
dopmynel 00beMa Tiapa u miomanau chepol. [logodue Ten. OTHOMEHHS TIIOMAAeH TOBEPXHOCTEH U
00BEMOB TOIOOHBIX TEJ

IIpakTHYeckue 3aHATHSI:
Brruucnenue wiomanei 1 o00EMOB

KonTtposnnas padora Ne 7: «I"'eomeTpus»

CamocTtosiTeqbHast padoTa

BBINOJHEHHE JIOMAIIIHUX 3a/IaHUH 10 pa3jeny 7

IIpumepHasi TeMaTHKa BHEAYANTOPHON CaMOCTOATEJbLHONH PadoThI
Hanwucanue pedepara:

BekropHoe 3aanue NpsMbIX U IIJIOCKOCTEN B IPOCTPAHCTBE
[IpaBunbHBIE U TOTYNPABUIBHBIE MHOIOIPAHHUKI

Konuueckue ceueHns: M X IPUMEHEHHE B TEXHUKE

15

KoncyabTanu

12

Hroro

234

J11ist XapaKTEpUCTHKH YPOBHS OCBOCHHSI yUeOHOTO MaTepHaia UCTIONIL3YIOTCS CIIeNYIOIe 0003HAUCHNSI:

1. — o3HaKOMHUTENBHBIH (Y3HABaHHE PaHEEe N3YYEHHBIX 00BEKTOB, CBOMCTB);

2. — PenpOLyKTUBHBIN (BBIMOJIHEHHE JICATEILHOCTH MO 00pasily, HHCTPYKIIMU HITU TTOJT PYKOBOJICTBOM)

3. — IPOYKTUBHBIN (IUTAHUPOBAHUE U CAMOCTOSITEIIEHOE BBIITOTHEHNUE JICATEIBHOCTH, PEIICHHE MPOOIEMHBIX 32/1a4)
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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.
Kommnekcusie uncia. Kopau u crenenn. Kopau
HATypaJIbHOM CTETEeHU U3 YKclia U UX cBoKcTBa. CTeneHu ¢
palroHaIbHBIMU TTOKA3aTENAMU, UX CBOHCTBA. CTENEeHH ¢
JeHCTBUTENLHBIMU TTOKa3aTessiMu. Jlorapugm. Jlorapupm
yucia. OCHOBHOE JIorapu(MUIECKOe TOXKIECTBO.
Jecsatuunble U HaTypalibHbIe Torapudmel. [IpaBuia
nercTBul ¢ gorapudmamu. [lepexon kK HOBOMY OCHOBaHHUIO.
[IpeoOpazoBanue anredpanyecKux BoIPAKCHUH.
[IpeoOpa3zoBaHue pallMOHANBHBIX, HPPAUOHATEHBIX
CTETIEHHBIX, TOKA3aTEIbHBIX U JIOTAPU(PMUIECKUX
BBIPAKECHUH.

YpaBHeHus u
HEpaBEHCTBA

VYpaBHEHUs U CHCTEMBbl ypaBHEHUH. PalinoHanbHble,
UppalnyvoHalbHble, 10KA3aTeIbHbIE U TPUTOHOMETPUYECKHE
YPaBHEHMSI U CUCTEMBbl. PABHOCHIIBHOCTh YpaBHEHUH,
HEPABEHCTB, CUCTEM. OCHOBHBIE IPUEMBI X PEILEHUS
(paznoxeHue Ha MHOXKUTEIH, BBEIEHUE HOBBIX
HEU3BECTHBIX, MIOJICTAHOBKA, I'pa)UUECKUN METON).
HepasencrBa. PannonanbsHble, HppaluioOHAIbHEIE,
NoKa3areibHble HepaBeHCTBAa. OCHOBHBIE PUEMBI UX
pemenus. Mcnons3oBanue cBOWCTB U rpauKoB QyHKIUH
IIPU PELICHUH YpaBHEHUH U HEpaBeHCTB. MeToa
uHTepBasioB. M300pakeHne Ha KOOPIMHATHOW IIIIOCKOCTH
MHOY€ECTBa PEIICHUH YPAaBHEHUH U HEPABEHCTB C ABYMS
MIEPEMEHHBIMH U UX cucTeM. [I[puMeHeHne MaTeMaTuyecKux
METOJIOB JIJIsl PELICHMSI COAEPKATEIbHBIX 3a]1a4 U3
pa3ianyYHbIX 00JacTed HayKHu U NpakTuku. MHTeprperanus
pe3yJibTaTa, y4eT peajlbHbIX OrpaHHUYEHUH.

OCHOBBI
TPUTOHOMETPUU

Pannannas mepa yrna. BpamarensHoe npuxenue. CuHyC,
KOCHUHYC, TAHT€HC U KOTAHTe€HC yKciia. QopMyIibl
npuseneHus. Popmyisl cinoxkeHns. PopMysbl yABOCHUS
dopmyssl mooBUHHOTO yria. [IpeoGpa3oBanus
MPOCTEHIINX TPUTOHOMETPUUECKIX BBIPAKEHHUI
[IpeobpazoBaHre CyMMBI TPUTOHOMETPUYECKUX (PYHKIIUH B
MIPOU3BEJICHUE U ITPOU3BEJCHUS B CYMMY.
TpuroHomeTprdecKue ypaBHEHHs 1 HEPABEHCTBA
[Tpocreiimue TpuroHoMeTpuueckue ypaBHeHusi. OopaTHbie
TpUrOHOMETpHUecKne QYHKIUU. APKCUHYC, apKKOCHUHYC,
ApPKTaHTEHC.

Y. A
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pa3
Jen

HanmenoBanue
pasznena

ConeprxaHue pasfenna

dopma
TEKYIIEro
KOHTPOJIS

2

3

4

D yYHKIUHU, UX
CBOMCTBA U
rpaduku

Oyukimu. O0IacTh ONpeIeTCHIUS 1 MHOKECTBO 3HAYCHUH
rpaduk GyHKINHU, TOCTPOEHUE rPpahuKOB (PYHKINH,
3aJJaHHBIX Pa3UYHbBIMU criocoOaMu. CBOMCTBA (PyHKIHH.
MOHOTOHHOCTH, YETHOCTh, HEUETHOCTh, OTPAHUYEHHOCTH,
NEPUOMIHOCTD. [[pOMEXyTKH BO3pacTaHus U yObIBaHHUS,
HauOoJIbIlIee U HANMEHbIIIee 3HAUCHUS, TOUYKU SKCTPEMyMa.
['paduueckas unrepnperanus. [Ipumepsr
(YHKIMOHATIBHBIX 3aBUCUMOCTEH B PEATbHBIX IpOIeccax U
SBIICHUAX. ApH(PMETHUECKHE ONepaluy HaJl PYHKIIUSIMH.
Cnoxnas hpyHkuus (kommno3uiys). O0paTtHpie (yHKIIHH. .
Omnpenenenust yHKIUN, UX CBOMCTBA U rpaduKu.
[IpeoOpasoBanus rpadukos. [lapamiensHbIl epeHoc,
CUMMETpPHS OTHOCHTEIBHO OCEH KOOPAWHAT U CHMMETPUS
OTHOCHTEJIEHO Havaja KOOPAWHAT, CHMMETPHSI
OTHOCHTEJIBHO TIPSIMOH Y = X, pacTsDKEHHE U COKAaTHE BIOJb
OCEH KOOpJIMHAT.

v

Hauana
MaTEMATHYECKOT'O
a”Hajn3a

[TocnenosarensHocT. CriocoObl 3aJaHUSI U CBOUCTBA
YHCIIOBBIX MOcienoBaTebHOCTe!. [ToHsTHE O Ipenene
nocneaoBarenbHocTu. CyMMUpOBaHHE
nociueaoBarenbHocTed. beckoHeuHo yObIBaroias
reoMeTpuyecKas nporpeccus u ee cymma. [IpousBoanas.
[TonsiTvie 0 MPOU3BOAHON (PYHKIIMH, €€ T€OMETPUUECKUH U
buznYeCKUN CMBICI. Y paBHEHHE KacaTeIbHOU K rpaduKy
¢yukun. [IpousBoaHbIE CyMMBI, pa3HOCTH, IPOU3BEACHMUS,
qacTHbIE. [Ipon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢bynkuud. [IpuMeneHne Mpou3BOAHON K UCCIIEOBAHUIO
GyHKIUH U TOCTpoeHUto rpagukoB. [Ipumepst
UCTOJIb30BaHUS MIPOU3BOAHOM JUISI HAX0XKJICHUS
HaWTyYIlIero peieHus B MpUKIaIHbIX 3a1a4ax. Bropas
IIPOM3BOJIHAS, €€ T€OMETPUUYECKUH U (PU3UUECKUH CMBICIT.
HaxoxneHnue ckopocTH JuIs mpoliiecca, 3aJaHHOTo
dbopmyrnon u rpadukom. [lepBooOpaszHast 1 HHTETpal.
[IpumeHeHue onpeeIeHHOro MHTerpaja JUisl HaX0XKICHUS
TJIOIIA M KPUBOJIMHEHHOH Tpanennn. Dopmyra
Herorona—IJlen6uuna. [Ipumeps! npuMeHeHns: HHTErpaia B
(bu3MKe U reOMETPUH.

KomOunaropuka,
CTaTUCTHKA U
Teopust
BEPOATHOCTEMN

OCHOBHBIE TIOHSATHS KOMOMHATOPUKH. 3a/1a4X Ha MOJICYET
YHCIIa pa3MENIeHNH, IePEeCTaHOBOK, COYeTaHNH. Perrenne
3aj7ia4y Ha nepedop BapuanToB. Popmyna 6bunoma HeroToHa.
CaoricTBa OMHOMHHAIBHBIX KO3 duiineHToB. TpeyroibHuk
[Tackans. CoObITHE, BEPOSATHOCTH COOBITHS, CIOKEHHE U
yMHOXKeHHUe BeposiTHocTeH. [IoHsTHE 0 HE3aBUCUMOCTH
coObITUH. JIMCKpeTHas cilydaHasi BETUYMHA, 3aKOH €€
pacripeneneHus. UuciaoBble XapaKTePUCTUKH JTUCKPETHOH
ciydyaHOW Benn4yMHbI. [IoHATHE 0 3aKOHE OONBIINX YHCEIL.
[IpencraBienne naHHbIX (TaOIMIIBI, AUArPAMMBl, IpadUKH)
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pa3
Jen

HanmenoBanue
pasznena

ConeprxaHue pasfenna

dopma
TEKYIIEro
KOHTPOJIS

2

3

4

I'eomerpus

B3anmHOe pacrosnokeHne AByX NPsSAMBIX B IPOCTPAHCTBE.
[TapannensHOCTh NPAMOU U MIIOCKOCTH. [lapannensHoCTh
wiockocted. I[leprnenanKyIspHOCTb NPSIMOH U IIIOCKOCTH.
[lepnenauKkymsip ¥ HaKJIOHHASA. YTOJ MEXAY MPSIMOH U
IUIOCKOCTBIO. JIByrpaHHBIA yroj. Yromn Mexay
I10CKOCTAMU. [lepneHAuKyISIPHOCTD IBYX IIJIOCKOCTEH.
['eomeTpuueckue mpeodpa3zoBaHus MPOCTPAHCTBA!
NapajuIeJIbHBIA IEPEHOC, CHMMETPHSI OTHOCUTEIBHO
wiockocty. [lapamnensHoe npoekTupoBanue. M3o6paxenue
IPOCTPaHCTBEHHBIX (puryp. MHOTOTpaHHUKH BepumuHsl,
peOpa, rpanu MHororpanHuka. I[Ipusma. Ilpsimas npusma.
[TpaBuibHas npusma. [lapamnenenunen. Ky6. [lupamuaa.
ITpaBuibHas nupamuaa. Y cedeHHasi MMpaMuaa.
Terparap.CuMMmerpun B KyOe, B apajijiesieuIee, B
npusme u nupamuje. Cedenus Ky0a, MpU3Mbl U MUPAMUIbI.
[IpencraBneHue o NpaBUIbHBIX MHOIOTPAHHUKAX
(TeTpasape, KyOe, OKTa’Ipe, JOAEKA3APE U UKOCASPE).
Tena u noBepxHocty BpameHus L{lunuHaap u Konyc.
Yceuennbrit konyc. OcCHOBaHUE, BBICOTA, OOKOBas
MOBEPXHOCTH, 00pa3yromas, pazseprka. OceBble ceYeHUs U
ceueHus1, napauienbHbsle ocHoBanuto. llap u chepa, ux
ceuenus. KacatenpHast IiockocTh K cdepe. M3mepenns B
reometrpun O6beM U ero usmepenue. MurerpanbHas
dbopmyna oobema. Dopmyibl 00beMa KyOa,
IIPSIMOYTOJIBHOTO NIapajuIeIeNuIe1a, IPU3Mbl, IHUINHAPA.
®opmynsl 00beMa MUpaMubl U KoHyca. DopMyIibl
IUIOLIA/IM OBEPXHOCTEH IMIIMHIPA U KOHYyca. DopMyIibl
obbema mapa u mwiomtaau chepsl. [lomodue ter.
OTHOMIEHUS TUIONIACH TTOBEPXHOCTEH  00HEMOB
no100HbIX Ten. Koopaunate! u BekTops! [IpsimoyronbHast
(exapToBa) cucTeMa KOOpJUHAT B IPOCTPAHCTRBE.
@opMyIta pacCTOSTHUSA MEXKIY IBYMS TOUKaMHU. Y paBHEHUS
cdepsl. Bekropel. Moaynb BekTopa. PaBeHCTBO BEKTOPOB.
CrnosxeHue BEKTOpOB. Y MHOKEHHE BEKTOpa Ha YHCIIO.
Pa3nosxeHne BEKTOpa M0 HAIIPaBJICHUAM. YTOJI MEXKAY
IByMs BekTopamH. [Ipoeknns Bekropa Ha ock. KoopauHaThl
BeKkTOpa. CKaJIIpHOE NTPOU3BENECHNUE BEKTOPOB.
Hcnonb3oBaHne KOOPAMHAT U BEKTOPOB MIPU PEILICHUH
MaTEMaTUYECKUX M NPUKIAJHBIX 33]a4.

v

IIpumeuanue: Y — ycTHBIN onpoc, /] — MaTeMaTU4eCKuil TUKTaHT

2.4.2. 3aHATHA CEMUHAPCKOI'0 THIIA
He npenycmoTrpensl

2.4.3. IlpakTHyeckue 3aHATHSA

Ne

HaumeHnoBanmue
pazzaena

HanmvenoBaHue npakTuieckux (J1abopaTOpHBIX) padboT

dopma
TEKYLIETO
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KOHTPOJIA

2

4

Bsenenue

M

Anrebpa

Apudmernueckue 1eHCTBHUS HAJ YUCIaAMU, HAXOXKICHUE
MPUOIMHKEHHBIX 3HAYCHUH BEJIMYMH U MOTPEIIHOCTEN
BBIYMCIICHUH (a0COIFOTHOW ¥ OTHOCUTEIHHON ), CPAaBHEHHUE
YHCJIOBBIX BhIpa)KEHUU. BhIunciieHne u CpaBHEHUE KOPHEU.
Brinonnenue pacueroB ¢ paaukanaMmu. Pemenue
HppalOHAIBbHBIX ypaBHEHUH. HaxoxxaeHue 3HaueHun
CTEINEHEH ¢ palMOHaIbHBIMU NOKa3aTeasiMu. CpaBHEHUE
creneHert. [IpeoOpa3oBanus BRIpaKCHUH, COACPIKALIIX
cTeneHu. Penenne nokaszarenbHbIX YpaBHEHUU. Perenue
NPUKIAAHBIX 3a1a4. HaxoxeHue 3HaueHny jorapudma no
IIPOU3BOJILHOMY OCHOBaHMI0. [lepexo oT ogHOrO
OCHOBaHUS K JApyromy. Beruncnenue u cpaBHeHue
norapugmos. JlorapudpmupoBaHue ¥ NOTEHIUPOBAHUE
BbIpakeHUH. [IprOinMkeHHbIe BBIUMCIIEHUS U PELLICHUS
NPUKIIAAHBIX 331a4. Perenue norapupmudeckux
ypaBHEHUU.

V. I1P,KP

YpaBHeHus u
HEpaBEHCTBA

Kophau ypaBHEeHUH. PABHOCUIBHOCTD YpaBHEHUH.
[IpeoOpazoBanue ypaBHeHUH. OCHOBHBIE TIPUEMBI PEIICHHS
ypaBHeHUH. Pemenne cuctem ypaBHeHuH. Mcmonb30BaHue
CBOMCTB U TpadUKOB QYHKIUH ISl pEUICHUS yPaBHEHUH U
HEPaBEHCTB.

V,ITP,KP

OCHOBBI
TPUTOHOMETPHH

PanmanHbI MeTOT U3MEPEHUs YIIJIOB BPALeHUs U CBA3b C
rpagycHol Mepo. OCHOBHBIE TPUTOHOMETPUUYECKUE TOXK/IECTBA,
(bopMyIIBI CIIOXKEHHUS], YABOCHHS, IPE0OPa30BaAHNUE CyMMBI
TPUTOHOMETPUUECKUX (PYHKIUK B IPOU3BEICHHE,
npeoOpa3oBaHKe PO- U3BEJICHHUS TPUTOHOMETPHUYECKHUX (PYHKITHH
B cymMmy. IIpocTenye TpuronoMeTpudeckue ypaBHEHUS U
HepaBeHcTBa. OOpaTHBIE TPUTOHOMETPUUYECKHE (DYHKIIUH:
ApPKCUHYC, apKKOCHHYC, apKTaHT€HC.

V,IIP,KP

DyHKIMH, UX
CBOMCTBA U
rpaduxu

[TpuMmepsl 3aBUCUMOCTEH MEXIy IEPEMEHHBIMHU B pealbHBIX
npoleccax U3 CMEXHBIX Jucuuiuind. Onpeaenenue QyHKINH.
IToctpoenue u ureHue rpadguxoB pyHkud. McciaenoBanue
¢ynkun. CBorcTBa TMHEWHOH, KBaIpaTHYHOH, KYCOYHO-
JUHEWHOH U APOOHO-TMHEWHOH QyHKIMK. HenpepsiBHBIE 1
nepuognueckue pyHkunu. CBoricTBa 1 rpadMKy CUHYcCa,
KOCHHYca, TaHT'eHca U KoTaHreHca. O0paTHble QYHKLINHN U UX
rpaduku. OOpaTHbIE TPUTOHOMETPUYECKUE PYHKITHH.
IIpeobOpazosanus rpaduka Gyskimu. ['apMoHHUECcKUE KOeOaHus.
[Tpuknanusie 3anaun. [lokasarenbHele, TorapupmMUIECKHE,
TPUTOHOMETPUYECKUE YPABHEHHUS M HEPABEHCTBA.

V,IIP,KP

Hauamna
MaTEMATUYECKOTO
aHajmsa

UwmcnoBast ocie0BaTeNbHOCTD, CIOCOOBI €€ 3aJaHus,
BBIYUCIICHHS YWICHOB nocienoBarenbHocTH. [Ipenen
M0CJIe0BAaTENFHOCTH. becKOHEeUHO yOBIBaIOIIast TeOMETPUIECKast
nporpeccus. [Ipon3BogHas: MEXaHHYECKHUI U TEOMETPHICCKUN
CMBICT IPOU3BOJHON. Y paBHEHHE KacaTeIbHOH B 00IIEM BHUIE.
[IpaBuna u Gopmyssl nuddepeHurpoBaHys, TaOIUIA
MIPOM3BOJHBIX 3JIeMeHTapHbIX (QyHKUnH. MccnenoBanne GpyHkoun
C TIOMOIIEI0 PON3BOAHON. HaxoxieHre HanOoIbIIero,
HaMMEHBILIETr0 3HAYCHUS M DKCTPEMAJIbHBIX 3HAUYCHUH (DYHKIHIH.
Wnterpan u nepsoodpaznast. Teopema HeloTona—JleriOnnna.

V,ITP,KP
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[IpumeHeHne HHTErpaia K BEIYUCICHUIO (DU3HMYSCKUX BEIMYUH H
ILTOIAEH.

Kombunaropuka,
CTaTUCTUKA U
TEeOpHUst
BEPOATHOCTEM

Hcropwust pa3BUTHSI KOMOWHATOPUKH, TEOPHUH BEPOSATHOCTEH H
CTaTHCTUKH U UX POJIb B PA3JIMYHBIX C(hepax YeIOBEUCCKOU
)kusHeaesTenbHocTu. [IpaBuna komOuHaTopuku. Pemenue
KOMOMHATOPHBIX 3a/1a4. Pa3memenus, coueTanus u
nepectaHoBku. bunom HeioToHa u Tpeyronbuuk [lackans.
[Ipuknagusie 3anaun. Kimaccuueckoe onpeseneHne BeposiTHOCTH,
CBOMCTBA BEPOSITHOCTEH, TEOPEMA O CYMME BEPOSTHOCTEH.
Brruucnenue BepositHocTed. [Ipukiiaanpie 3aaauu.
[IpeacraBnenne YUCIOBBIX JaHHBIX. [[puKiIanHbIe 3a1a4n.

V,ITP,KP

I'eomerpus

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

[IpusHaky B3aUMHOTO PacIONIOKEHUS IPSAMBIX. YTOI MEXKIY
IpsIMBIMU. B3auMHOE pacnonoKeHne MPSIMBIX U INIOCKOCTEH.
[lepnenauKyIgp ¥ HAKJIOHHAS K INIOCKOCTH. YTOJ MEXAY IPSIMOKA
1 TUIOCKOCTBI0. TeopeMbl 0 B3aUMHOM PACTIOJIOKEHUH MPSAMON U
ockocTh. TeopeMa o Tpex nepneHaukynsapax. [lpuznaku n
CBOMCTBA MapAJUIETBHBIX U NEPIEHANKYIISIPHBIX IUIOCKOCTEH.
PaccTosHre OT TOUYKH 10 MIIOCKOCTH, OT MPSIMOH /10 IJIOCKOCTH,
paccTosHUEe MEXIY MIIOCKOCTIMH, MEXAY CKPEIIUBAOIUMUCS
IOPSAMBIMHU, MEXy IPOU3BOIBHBIMU (PUTypaMy B IPOCTPAHCTBE.
[TapannensHOE NPOEKTUPOBAHUE U €r0 CBOUCTBA. Teopema o
nA0WA0U OPMO2OHANLHOU NPOEKYUU MHO20Y20nbHUKA. B3anMHOe
pacroioxkeHne MPOCTPaHCTBEHHBIX GUryp. PazamuHbie BUABI
MHOTOIrpaHHUKOB. X n306paxenus. CedeHusi, pa3BepTKH MHOTO-
rpanHuKOB. [Inomane nosepxHocTu. Buasl cuMmeTpuit B
IMPOCTPaHCTBE. CI/IMMeTpI/ISI TCJI BpalllCHUS 1 MHOT'OI'PaHHHUKOB.
Brrancnenne miomanert 1 o00emMoB. Bektopsl. JlercTBus ¢
BEKTOpaMH. JlekapToBa cucTeMa KOOpIUHAT B TPOCTPAHCTBE.
YpaBHeHHE OKPYKHOCTH, cpepbl, INTIOCKOCTH. PaccTosiHue Mex Iy
ToYKaMu. J[e’CcTBHSI ¢ BEKTOpaMH, 3aJJaHHBIMH KOOPAHHATAMH.
CxkassipHOE IPOM3BEACHNUE BEKTOPOB. BekTOpHOE ypaBHEHHE
MPSIMOM U IIOCKOCTH. Mcrioap30BaHNe BEKTOPOB IpU
JTIOKA3aTeJIbCTBE TEOPEM CTEPEOMETPHH.

V. I1P,KP

2.4.4, ConepxaHue CaMOCTOATEILHONH PadoThI

CamocrositenbHas pabota cryaeHToB (CPC) — 310 akTuBHBIE (HOPMBI
WHIUBUIYAIbHOM M KOJUIEKTUBHOM NEATEIbHOCTH, HAlPaBJICHHbIC HAa 3aKpeIUICHHE,
pacHIMpeHre W CHCTEMAaTH3alyi0 IMPOWJIEHHOrO MaTephalia Mo TeMaM Y4eOHOM

JUCITUITIIUHBI.

CamocTosTenbHass paboTa sBIsSETCS OJHUM U3 BHUJOB YYEOHBIX 3aHSATUH
CTYZIEHTOB, LIEISIMUA KOTOPOM SABIIAOTCS:

— CHCTEMAaTH3allMs W 3aKPEIUICHUE IIOJYYEHHBIX TEOPETUYECKUX 3HAHUU M
IIPAKTUYECKUX YMEHUHN CTYICHTOB;

— yriyOJieHUe U pacliupeHre TEOPETUUECKUX 3HaHUH;

— (opmupoBaHHEe YMEHHH HCIOJNB30BATh Pa3IUYHbIE HH(POPMAIIMOHHBIE
UCTOYHUKK  (HOPMATUBHYIO, TMPaBOBYIO, CIPABOYHYIO  JOKYMEHTAIUIO
CHEUATbHYIO JIUTEPATYPY);
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— pa3BUTHE T[I03HABATEIbHBIX CHOCOOHOCTEM W AKTUBHOCTH CTYJEHTOB,
TBOPYECKOI WMHHIIMATHBHI, CaMOCTOSITENIbHOCTH, OTBETCTBEHHOCTHU u
OpPTaHU30BaHHOCTH;

— (QopMHpOBaHHE CAMOCTOSITENIFHOCTH  MBIIUICHHUSA, CIOCOOHOCTEH K
CaMOpPa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO M CaMOpeain3alui;

— pa3BUTHE UCCIIEOBATEIBCKUX YMEHHA.

B xauectBe popm um MeronoB koHTpoiisi BHeayauTopHo CPC MoryT ObITH
UCIIONIb30BAaHbl CEMUHAPCKHE 3aHITHUS, 3a4eThl, TECTUPOBAHHE, KOHTPOJIbHBIC
paboTHl, MAaTEMATUYECKUE TUKTAHTHI U JP.

Kpurepusimu onieHkH pe3ynbTaToB BHeaynutopHoi CPC gBisttoTcs:

— YpOBEHb OCBOEHUS Y4eOHOr0 MaTepuaia;

— yMEHHE UCIHOJb30BaTh TEOPETUYECKUE 3HAHMSA TPU  BBHIMOJIHEHUU
MPAKTHYECKUX 3a7a4;

— 000CHOBAaHHOCTb U YETKOCTh U3JI0KEHHS OTBETA;

— oopmiieHHE MaTepuaia B COOTBETCTBUU C TPEOOBAHUSIMU.

Kontpons pesynbratoB BHeayauTopHoii CPC MOXET OCyIIeCTBISTHCS B
npenenax BpEMEHH, OTBEIACHHOIO Ha oOs3aTenbHble ydyeOHbIE 3aHATHS U
BHeayuTopHyto CPC, MOXeT MpoXoauTh B NUCbMEHHOW, YCTHOW WJIM CMEIIaHHOU
¢dopMe, ¢ IpeiCTaBIEHUEM MPOIYKTa TBOPUECKON JESATENbHOCTU CTY ICHTA.

Bunni CPC:

— MO0 OBJIAJIEHUI0 3HAHUSIMM: aHAJIU3 TEKCTa y4eOHUKA, JOMOJHUTEIbHOU
JUTEPaTypbl, COCTABIICHUE IIJIAHA;

— 10 3aKpPeIVIEHUI0 U CHUCTEeMATH3alUM 3HAHWii: paboTa ¢ KOHCIIEKTOM
JeKiuu, paboTa C Y4EOHUKOM, JOTMOJHHUTEIHHOM JUTEpaTypoi, MOATOTOBKA
JIOKJIaJ0B;

— o GOpMHUPOBAHNIO YMEHMI M HABBIKOB: PEIICHUE ITPOOJIEMHBIX BOIIPOCOB
P MOJITOTOBKE K DK3aMEHY.

IIpumepHas Tematuka pedeparos:

HenpepsiBHBIE ApOOH.

IIprMeHenne CI0KHBIX IPOLICHTOB B JKOHOMUUYECKUX pacyeTax.
ITapannenbHOE IPOEKTUPOBAHHUE.

CpenHue 3HaYeHNs U UX IPUMEHEHUE B CTATUCTHUKE.
BekropHoe 3a1anue npsiMbIX U IIJIOCKOCTEN B IPOCTPAHCTBE.
CrnoxeHre rapMOHMYECKUX KOJICOaHUIA.

['paduueckoe penieHrie ypaBHEHUN U HEPABEHCTB.
[IpaBuibHBIE ¥ TOJYIIPABUIIBHBIE MHOTOTPAHHUKH.

. Konnueckue ceueHus: 1 X TPUMEHEHHUE B TEXHUKE.

10 [Tonsitue nuddepeHimana u ero MPUIOKECHHUS.

11.Cxembl NOBTOPHBIX UCTIbITAaHUN bepHym.
12.WccnenoBanue ypaBHEHUN U HEPABEHCTB C TTAPaMETPOM.

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

Ha camocrosarenpHyo paboTy oOydarommuxcsi OTBOIUTCS 66 YacoB ydeOHOTO
BPEMCHU.

HaumenoBanue [Tepeuenb yueOHO-METOIUYECKOTO OOCCTICUeHUsT UCIHILIMHBL T10
Ne paszzena, TeMbl, BU/a|BBIITOJIHEHUIO CAMOCTOSTENIbHOM paboThI
CPC

1 2 3

BBenenue. 1. Boromonos, H. B. Maremaruka : yuyeOnuk mis 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. Boromonos, H. B. Maremaruka : ywue6nuk mus 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 noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D9%4.

2. bammakoB, Mapk lBanoBuu. MaremaTtuka: airebpa M Hadajia
MaTeMaTH4ecKoro axanusa, 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. - (IlpodeccuonanpHoe

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

YpaBHenust u|l. boromonos, H. B. Maremaruka : yuebnux s CIIO / H. B.
HEpPaBEeHCTBA 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.

3. 2. bammakoB, Mapk lBanoBuu. MaremaTtuka: airebpa M 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. 1. bammakog. - 4-e usn., 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 u3m., 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 OCHOBHOIro o0OIIero o0Opa3oBaHUS C IOJy4YEeHHUEM
cpenHero obmero obpa3zosanusi / M. W. bammakos. - 4-¢ u3n., crep. -
Mocksa : Axamemus, 2017. - 253 c. : un. - (Ilpodeccuonanbuoe
obpaszoBanue. O0meoOpa3oBarenbHbie qUCHUIUTHHEI). - ISBN 978-5-
44
DyHKIHH, ux|1. boromonos, H. B. Maremaruka : yueOnuk mis CIIO / H. B.
CBOIiCTBA u|boromoros, I1. . Camorinenko. — 5-e u3zz., nepepad. u mon. — M. :
rpadgukn WznarensctBo  HOpaiir, 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 nom. — 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
MaTeMaTHYeCcKoro aHanusa, reomerpus [Tekcr] y4eOHUK /ISt
HCIIOJIb30BaHUs B Y4eOHOM Ipoliecce 00pa3oBaTeNbHBIX YUPEKICHUIN
CIIO na 6a3e OCHOBHOro o0O0mEro 00pa3oBaHMS C MOJIYYEHUEM
cpennero obmero oopazosanus / M. U. bammakos. - 4-e u3sn., crep. -
MockBa : Axagemus, 2017. - 253 c. : un. - (IIpodeccuonanpHoe
obpaszoBanue. OOmeoOpa3oBarenbHble qUCIUIUHHEE). - ISBN 978-5-
44
1. boromonos, H. B. Marematuka : yuebnuk nns CIIO / H. B.
Kom6unaropuka, |boromornos, I1. M. Camoiinenko. — 5-e u3n., nepepad. u gon. — M. :
CTATHCTHKA uUz3narenscto  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 IS
HCIOJIb30BaHUs B Y4eOHOM Ipoliecce 00pa3oBaTeIbHBIX YUPEKICHUIN
CIIO na 6a3e OCHOBHOTO 0O0wIEro 00pa3oBaHMA C MOJYYEHUEM
cpennero obmero oopazosanus / M. . bammakos. - 4-e usn., crep. -
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Mocksa : Axamemus, 2017. - 253 c. : un. - (Ilpodeccuonanbuoe

obpaszoBanue. ObmeoOpa3oBarenbHbie QUCHUIUTHHEI). - ISBN 978-5-
44
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3. OBPA3OBATEJIBHBIE TEXHOJIOT'THU

Oco0OeHHOCTh (eepaibHBIX TOCYJAPCTBEHHBIX O0pa30BaTENbHBIX CTAHIAPTOB
oOpa3oBaHUsI — 3TO UX JIEATEILHOCTHBIA XapakTep, KOTOPbIA CTaBUT TJIABHOU
3aJlauell pa3BUTHE JUYHOCTU 00YyYarOIErocs.

[locTaBineHHass 3ajaya TMO3BOJSET MPEBPATUTh TPAAUIMOHHOE OOyYeHHE,
HaIlpaBJIICHHOE HA HAKOIUICHWE 3HAHWM, YMEHHM, HAaBBIKOB, B IPOLIECC Pa3BUTHUS
JUYHOCTH CTYJE€HTa, a HMMEHHO BHEJPEHHE COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHHA. YXOJ OT TPaJuLMOHHOIO 3aHATHS 4Yepe3 HCIIOIb30BAHHUE B IPOIECCE
O0Oy4YeHHSI HOBBIX TEXHOJIOTHI MO3BOJISICT YCTPAHUTh OAHOOOpa3re 00pa3oBaTeIbHON
Cpellbl ¥ MOHOTOHHOCTh YYE€OHOro MIpoLecca, CO34acT YCJIOBUSA JJIi CMEHBI BHUIOB
NEeATEIbHOCTH oOy4Jaronuxcs, MO3BOJIUT peanu3oBaTh MPUHIIUIIBI
3nopoBbecOepexkeHusi. PexkoMeHayeTcss OCYIIECTBIATh 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 akTyadbHBIMHU 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 TEXHOJIOIHMHU IIPH NPOBEICHUM JIEKINH

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 2
TEXHOJIOT U,
pa3BUBAIONIAS] TEXHOJIOTHUS
3. Tema 1.2. KopHu, cTenenu u gorapudmbl JInynOCTHO-EATEBHAS 6
TEXHOJIOTHSI,
pa3BUBAIOIIAS] TEXHOJIOTHUS
4, Tema 2.1. YpaBHeHUS U CUCTEMBI YPABHEHUI JInynOCTHO-EATENBHAS 2
TEXHOJIOTHSI,
pa3BUBAOIIAS] TEXHOJIOTHUS
5. Tema 2.2. HepaBenctBa JIM9YHOCTHO-eATeNbHAS 2
TEXHOJIOT A,
pa3BUBAIOIIAS] TEXHOJIOTHUS

N
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Tema 3.1. OcHOBHEIE TIOHATHSA

JInyHOCTHO-IEATENbLHAS
TCXHOJIOTUA,
pa3BUBAOIIAS] TEXHOJIOTHS

7. Tema 3.2 OcHOBHBIE TPUTOHOMETPUUYECKUE JIn4yHOCTHO-EATENIbHAS
TOXIECTBA TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
8. Tewma 3.3 IIpeoOpa3zoBanust MPOCTEHIITNX JInuHOCTHO-EATENIbHAS
TPUTOHOMETPUYECKUX BBIPAXKEHUN TEXHOJIOTHS;
Ppa3BUBAOIIAS TEXHOJIOTHUS
9. Tema 3.4. TpuroHomeTpudecKkue ypaBHEHUS U JInynocTHO-EATEIBHAS
HEPaBEHCTBA TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
10. Tema 4.1 ®ynknuu. CBoCTBa QYyHKIIUM. JInyHOCTHO-IEATENbHA
OO0parHbie QyHKIUN TEXHOJIOTHS;
pa3BUBAIOIAsl TEXHOJIOTHUS
11. Tema 4.2. CteneHHEBIC, ITIOKa3aTEIbHEIC, JIMYHOCTHO-AeATeIbHAS
norapuMUUEcKUe U TPUTOHOMETPUUYECKUE TEXHOJIOTHS;
¢dbyakuun. OOpaTHbIE TPUTOHOMETPHUUECKUE pa3BHUBAIOIIAS TEXHOJIOTHUS
byHKIIUN
12. Tema 5.1. IlocnenoBaTeILHOCTH. JInuHOCTHO- eI TeNbHAS
TEXHOJIOTHSI;
pa3BUBAIOIAsl TEXHOJIOTHUS
13. Tema 5.2. IIpousBoHas JInyHOCTHO-IEATENbHAA
TEXHOJIOTHSI;
pa3BUBAIOIAsl TEXHOJIOTHUS
14. Tewma 5.3. IlepBooOpa3Has 1 UHTErpa JlnyHoCTHO-IEsATEIBHAS
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
15. Tema 6.1 DneMeHTH KOMOMHATOPUKHU JIM9YHOCTHO-eATenbHAs
TEXHOJIOTHSI;
pa3BUBAIOIIAsl TEXHOJIOTHUS
16. Tema 6.2. DneMeHTHI TEOPUH BEPOSITHOCTEH JlnuHOCTHO-IEsATEIBHAS
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
17. Tema 6.3. DneMeHTH MaTeMaTHYECKOMI JIM9YHOCTHO-eATenbHas
CTaTUCTUKH TEXHOJIOTHSI;
pa3BUBAIOIIAsl TEXHOJIOTHUS
18. Tema 7.1 KoopinHATHI M BEKTOPBI WNH(poxkoMMyHUKalIMOHHAS
TEXHOJIOTHS;
310pOBBheEcOeperaromas
TEXHOJIOTHS
19. |Tema 7.2. IIpsiMble U IIIIOCKOCTH B IPOCTPAHCTBE NnpoxoMMyHUKalIMOHHAS
TEXHOJIOTHS;
310pOBBeEcOeperaromas
TEXHOJIOTHS
20. Tema 7.3. MHOrOrpaHHUKH HNHpoKOMMYHUKAIIMOHHAS
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,
pa3BHUBAIOIIAS TEXHOJIOTHUS

12

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,
pa3BuBaronias TCXHOJIOTUA

Tewma 3.4. Tpuronomerpruueckre ypaBHEHUS U
HEpaBEHCTBa

JInaaOCTHO- eI TENbHAS
TEXHOJIOTHS;
pa3BHUBAIOIIIAS TEXHOJIOTHUSA

10.

Tema 4.1 @ynkiuu. CoiicTBa QYHKITUH.
OO6paTHble QyHKIIUN

JIMYHOCTHO-AeATeIbHAs
TECXHOJIOTHA,
pa3BuBaromias TCXHOJIOTUA
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11. Tema 4.2. CteneHHble, MoKa3aTeIbHBIE, JINYHOCTHO- e TeIbHAS
Jorapu(MUIECKUE U TPUTOHOMETPUUECKHE TEXHOJIOTHSI,
¢byakuu. OOpaTHBIE TPUTOHOMETPUYCCKHE Pa3BUBAIOIIAS] TEXHOJIOTHUS

byHKIAH

12. Tema 5.1. IlocimeqoBaTEeILHOCTH. JImyHOCTHO-AeATeIbHAS

TEXHOJIOT U,
pa3BUBAIOIIAs TEXHOJIOTHUS

13. Tema 5.2. IlpousBoanas JIM4HOCTHO- e TeIbHAS

TCXHOJIOT U,
pa3BUBAIOIIAs TEXHOJIOTHUS
14. Tema 5.3. IlepBooOpa3Has 1 UHTETpal JIn4yHOCTHO-EATEIbHAS
TEXHOJIOTHSI,

Pa3BUBAIOIIAs TEXHOJIOTHUS

15. Tema 6.1 DeMeHTH KOMOMHATOPUKHU JImyHOCTHO-AEATEIbHAS
TEXHOJIOT U,

pa3BUBAIOIIAs] TEXHOJIOTUS
16. Tema 6.2. DneMeHTHI TEOPUHU BEPOSITHOCTEH JlnyHoCTHO-EsATEIbHAS
TEXHOJIOTHS,

Pa3BUBAIOIIAs] TEXHOJIOTHUS

17. Tema 6.3. D1eMEHTHI MaTEeMaTHUYECKOM JInyHOCTHO-AEATEIbHAS
CTaTUCTHKH TEXHOJIOT U,

pa3BUBAIOIAsl TEXHOJIOTHUS
18. Tewma 7.1 KoopauHathl 1 BEKTOPHI JIMYHOCTHO-ACATeIbHAS
TEXHOJIOTHSI,

Pa3BUBAIOIIAS] TEXHOJIOTHUS

19. Tewma 7.2. IIpsiMble U JIOCKOCTH B TPOCTPAHCTBE JINYHOCTHO- e TenbHAs
TEXHOJIOT U,

pa3BUBAIOIAs TEXHOJIOTHUS
20. Tema 7.3. MHOTOTpaHHUKHU JIMYHOCTHO-AeATeIbHAS
TEXHOJIOTHSI,

Pa3BUBAIOIIAS] TEXHOJIOTHUS

21. Tewma 7.4. Tena u nOBEpXHOCTH BpalleHUS JIN4HOCTHO- e TenbHAs
TEXHOJIOT U,

pa3BUBAIOIAs TEXHOJIOTHUS

22. Tema 7.5. I3mepeHus B reOMETpUUA JInaaOCTHO- eI TENbHAS

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

4.1. MaTepuajbHO-TeXHUYECKAsi 0a3a, HeOOX0AMMAsA VISl OCYLIeCTBJICHMSI
00pa30BaTeILHOIO MpoLecca Mo AUCHUIIMHE

Peanuzanus yaeOHON MUCIUIUTMHBI OCYIIECTBIISICTCS B KaOWHETE MaTEMaTHKH,
yi. umutposa, 200, ayz. 405.
O6opynoBanue yueOHOro kKabUHeTa:

- clenHaTM3UpOBaHHAsg MeOEb U CUCTEMBI XpaHEHUS (JI0CKa KJIacCHAs, CTON U
CTYJI YYUTENs, CTOJIbI U CTYJIbS YUYCHUUECKHUE, MKabI 17151 XpaHSHUs YI4EOHBIX
MOCOOMi, CUCTEMBI XpaHEHUS TaOIHI] U TIJIaKaTOB);

- TEXHUYECKHe cpe/cTBa 00yueHus (paboyee MECTO YUUTENs: KOMITbIOTEP
YUUTEIs, BUCOTPOEKTOP, dKpaH, aurieH3nonHoe [10);

- JIEMOHCTPAIIMOHHBIC Y4EOHO-HATJISITHBIE MOCOOUS (KOMIUIEKTHI CTEHIOB,
KOMITJIEKTHI TaOJUII, TOPTPETHI BRIAAIONITUXCS MAaTEMAaTHKOB, KOMITJIEKT
WHCTPYMEHTOB KJIACCHBIX C MATHUTHBIMH JICPKATEISIMH ),

- DJIGKTPOHHBIE Cpe/IcTBA OOYyUYEeHUs (KOMIUIEKT BUICO(PUIHLMOB).

4.2 IlepeyeHb HEOOX0AMMOI0 POrPAMMHOI0 00ecIeYeHus!

1. Onepamonnas cucrema Microsoft Windows 10 (gor. Ne73—AD®/223-®3/2018 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 (cBo6oaHOe mporpaMMHoe oOecrieueHue,
HE OIPaHUYCHO, O€CCPOYHO);

4. Nnrepuer Opayszep Google Chrome (GecniaTHoe mporpaMMHOE OOecrieueHue, He
OTpaHUYEHO, OECCPOUHO);

5. K-Lite Codec Pack — yHuBepcanbHBIE Ha0Op KOJCKOB (KOJUPOBIIUKOB-
JEKOJUPOBILMKOB) M YTUJIUT ISl IPOCMOTpa U 00pabOTKM ayino- U BuAeodailion
(OecrmaTHOE MMPOTPaMMHOE OOecIieueHue, He OTPaHYEHO, 0ECCPOUHO);

6. WinDjView — mporpamma mis mpocmotpa daitioB B ¢opmare DIV u DjVu
(cBoOOIHOE TTpOrpaMMHOE OOECIedeHUE, HE OrPaHUYEHO, 0€CCPOUHO);

7. Foxit Reader — mnpukiagHoe mporpaMmHoe oOecredyeHne IS MPOCMOTpa
ANEKTPOHHBIX JOKyMeHTOB B crangapre PDF (6ecruiatHoe mnporpamMmHoe
obecricueHue, He OTPaHUYCHO, OECCPOUHO).
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5. IEPEYEHbL OCHOBHOM 1 I[UOHOJIHI/ITEJII)HOI?'I YUYEBHOMU
JUTEPATYPbBI, HEOBXOJUMOM 1JI51 OCBOEHUSI JUCHUILINHBI

5.1. OcHoBHas IUTEpPaTypa:

1. boromosnos, H. B. Marematuka : yueOnuk ans CIIO / H. B. boromoros, 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 IBanoBuu. MaremaTuka: anrebpa W Hayaia
MaTEeMaTU4YeCKOTo aHaiam3a, reomMeTpus [TekcT]: yudeOHWK JyIsi WCIOJIh30BaHUS B
yueOHOM Tporiecce oOpazoBarenbHbIX yupexaeHuit CI1O na 6a3e 0CHOBHOTO 00IIEro
o0Opa3zoBaHus ¢ MOJYyYEHUEM cpeaHero obmiero oopazosanus / M. U. baiimakos. - 4-¢
u3a., crep. - MockBa: Axkaaemus, 2017. - 253 c. : un. - (Ilpodeccuonanpuoe
oOpazoBanue. O0me00pa3zoBaTeabHbIC TUCITUTLINHEL). - ISBN 978-5-44

3. bammakoB, Mapk UBanoBuu. MaremaTuka: anrebpa U Hayajia
MaTeMaTU4YeCcKoro aHanusa, reomerpusi [TekcT]: 3agaunuk : ydyeOHOe mocoOue s
UCIIOJIb30BaHUsI B Y4eOHOM IMpoiiecce oOpazoBaTeiabHbix yupexaenuit CIIO na 6aze
OCHOBHOTI'O 00IIeT0 00pa30BaHus C MOJYYEHUEM CpeIHEro o01iero oopazoBanus / M.
N. bammakoB. - 4-e wu3a., crep. - MockBa : Axamemus, 2017. - 414 c. -
(ITpodeccuonansuoe obpazoBanue. OO6IIEe00pazoBaTebHble TUCHUIUINHBI). - ISBN
978-5-4468-5127-0 68-5988-7

5.2 lonoJTHUTEJIbHAS JIUTEPATypa

1. baBpun, . M. Marematuka : yuyeOHuk u npaktukym s CIIO / U. W.
baBpun. — 2-e u3n., nepepad. u gon. — M. : U3parensctBo 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. boromonog, H. B. IIpakruueckue 3aHsiTus no Mmarematuke B 2 4. Yactp 1 :
yaeonoe nocodue st CITO / H. B. boromosnos. — 11-e usn., nepepad. u qon. — M.
: UszpmarensctBo HOpaiit, 2017. — 285 c¢. — (Cepust : IIpodeccuonanbuoe
obpaszoBanue). — ISBN 978-5-534-01899-8. — Pexum goctyma : www.biblio-
online.ru/book/B2077BBB-EF95-4E5F-AFE1-9AABGEBGIALY.
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5.3. llepuoguyeckne U3TAHUA:

1. ’Kypnan MaremaTtuka B mKose
2.OnexTpoHHas oubnunoreka "M3narensckoro noma "['peOeHHUKOB"
(www.grebennikon.ru);

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

5.4. IlepeyeHn pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«HTEepHET», HEOOXOAUMBIX [IJISl OCBOCHUS TN CHUIINHBI

1.

2.
3.

8.

9.

MunuctepcTBO Haykd M Bbicmiero oOpazoBaHus — Poccuiickoii
®deneparmn_(https://minobrnauki.gov.ru/);

denepanbHbIi moptan "Poccuiickoe odpazoBanue" (http://www.edu.ru/);
Nudopmanmonnas cucrema "EnrHoe oKHO 10cTyna K 00pa3oBaTelbHbIM
pecypcam" (http://window.edu.ru/);

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

@denepanbHbll  HEHTp HHPOPMALIMOHHO-00PA30BATENBHBIX PECYPCOB
(http://fcior.edu.ru/);

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

[IpoexT ['ocymapcTBeHHOro WMHCTUTYTa pycckoro sibika uMeHu A.C.
[Tymkuna "O0pa3oBanue Ha pycckom" (https://pushkininstitute.ru/);
Hayunas snekrponnas oudnuoreka (HOB) (http://www.elibrary.ru);
HarmonansHas anextponHas oubanoreka (http://uH36.pd/);

10. KubepJlenunka (http://cyberleninka.ru/).
11. CnpaBoYHO-UH(POPMALIMOHHBIN ropTan "Pycckuii A3BIK"

(http://gramota.ru/);

12.Cnyx0a TeMaTHYECKHX TOJKOBBIX cioBapeit (http://www.glossary.ru/);
13.CnoBapu u sunmkioneauu (http://dic.academic.ru/);
14 Koncynbrant Ilmroc - cmnpaBoyHasi mpaBoBasi cucTeMa (JOCTYIH TIO

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

JlucrumuinHa npeaycMaTpyuBaeT JIEKIIMOHHbBIE U MPAKTUYECKUE 3aHSITHS.

VYcnenrHoe u3yueHue Kypca TpeOyeT MocenieHus JeKIni, akTUBHOU paboThI Ha
MPAKTUYECKUX 3aHATUAX, BBIMOJHEHUE BCEX YYEOHBIX 3a/laHus TpernojaaBaTes,
O3HAKOMJICHUE C OCHOBHOM U JIOMIOJIHUTENILHOM JIUTEpaTypOH.

Bo Bpewmst JieKIiuM CTyICHT HO0JKEH BECTH KOHCIIEKT.

PabGoTta ¢ KOHCHIEKTOM JIEKIMI MpeanoiaraeT mpocMoTp KOHCIEKTa B TOT K€
JneHb mocie 3aHsaTui. [lpu 3TOM HEOOXOJMMO MOMETHTh MaTepHayibl KOHCIIEKTA,
KOTOPBIC BBI3BIBAIOT 3aTpyAHEHUs sl noHuMmaHus. l[lpu sTom oOydaronuiics
JIOJDKEH CTapaTbCsl HAWTHM OTBETHl HA 3aTPYJAHUTENBHBIE BOIPOCHI, HCIOIb3YS
PEKOMEHyEMYIO JInTepaTypy. Eciin eMy camoCTOsATENBHO HE YalI0Ch pa3o0paThCs B
MaTtepuaie, Heo0X0JIMMO C(POPMYIUPOBATH BOMPOCH U OOPATUTHCS 3a MOMOIIBIO K
MIPENo/IaBaTeIt0 Ha KOHCYIbTAIIUU WK ONVbKaIen JeKIUH.

OOyuaroiieMycsi HEOOXOJIUMO PETYJSIPHO OTBOJAUTH BpeMs i MOBTOPEHUS
MPOWJIGHHOTO MaTepualia, TMpOBEpsis CBOM 3HAHUS, YMEHHUS U HABBIKM 110
KOHTPOJILHBIM BOIIPOCAM.

IIpakTHYeckne 3aHATHA COCTABJISIIOT BaXXHYIO YacTh MPOQecCHOHATbHON
MOJATOTOBKM CTyAEeHTOB. OCHOBHAs II€JIb MPOBEACHUS MPAKTUYECKUX 3aHITHH —
dbopMupOBaHUE Y CTYACHTOB AHAIUTUYECKOTO, TBOPYECKOIO MBIIIJICHUS ITyTEeM
MPUOOPETEHUS TPAKTUUECKUX HABBIKOB.

Metoauueckue ykazaHus K TPaKTUUECKUM 3aHSATUSIM IO JUCIUILIMHE HAPSTY C
paboueil mporpamMmoit u rpadKoM y4eOHOTO MPoIiecca OTHOCATCS K METOANYECKUM
JIOKyMEHTaM, OINpPEAEIISIONIMM YPOBEHb OPraHU3allii U KauecTBa 00pa30BaTEIbHOIO
npoiiecca.

[Ipu moAroToBKe K MPAKTHYECKUM 3aHATUSIM HEOOXOIUMO IMPOCMOTPETH
KOHCIIEKTHI JICKITUH U METOJMYECKHE yKa3aHHs, PEKOMEHIOBAaHHYIO JUTEPATypy IO
JAHHOW T€M€; MOJATOTOBUTHCS K OTBETY HA KOHTPOJIbHBIE BOIIPOCHL.

B xone BbIMoONHEHUS WHAMBUAYAJIBHOTO 3a/IaHUSI TPAKTUYECKOTO 3aHSITHS
CTYJIEHT TOTOBUT OTYET O pabore. B oTuer 3aHOCATCS pe3yiabTaThl BBITOJHEHUS
KOKJIOTO MyHKTa 3amanus (rpaduku, TaOIMIBl, pacyeThl, OTBEThI HA BOIPOCHI
MYHKTOB 3aJaHUsl, PEUICHWE MPUMEPOB U 3aAad U T.i.). 3a 10 MUH 10 OKOHYAHUS
3aHSATUS TIPEnojaBaTelb MPOBEPSET OObEM BBHIMIOJIHEHHON Ha 3aHITUU PaOOTHI U
OTMEYaeT pPe3yJibTaT B paboueM KypHale.

OcraBmivecss HEBBINIOJIHEHHBIMU ITYHKTBI 3aJIaHUSI MPAKTUYECKOTO 3aHSATHUS
CTYJEHT 00s13aH J0JIe1aTh CAMOCTOSATEIBHO.

[Tocne mpoBepku oTYeTa MpenojaBaTelb MOXET MPOBOJIUTH YCTHBIM WU
MHUCHbMEHHBI  OMPOC CTYACHTOB ISl KOHTPOJIE YCBOGHHMS HMMH OCHOBHBIX
TEOPETUUECKHUX M MPAKTUYCCKUX 3HAHUM MO TeMe 3aHATHUS (CTYyICHTHI TOJDKHBI 3HATH
CMBICII TIOJyYE€HHBIX UMHU PE3YyIbTaTOB M OTBETHl HAa KOHTPOJIbHBIC BOMPOCHI). [1o
pe3yabpTaraM MPOBEPKH OTYETAa U OMPOCA BBICTABIISIETCS OLIEHKA 33 MPAKTHYECKOE
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

OleHOYHBIE  CpelCcTBAa  MpEAHA3HAYEHbl IS KOHTPOJSd UM OLEHKH
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 PAOOTBI U NMPOMEKYTOYHOM
arrectauuu B popme 3aueTa u IK3aMeHa.

eau u 3axauu GOHIA0B OLICHOYHBIX CPEACTB

@OoHABl OLEHOYHBIX CPENICTB CO3JAIOTCA IS aTTECTallMd O0y4arouuxcs c
LEeNbI0 OLEHKM MX [EPCOHANBHBIX JIOCTH)KEHUM IOATAllHBIM TpPeOOBaHUSAM
cootBercTBytomei [ITICC3 u npeacTasisieT co00i COBOKYIMHOCTh KOHTPOJIUPYIOIINX
MaTepHaJIOB, ITO3BOJSIOIIMX OLECHUTH YMEHUS, 3HAaHWs, IPAKTUYECKHU OIBIT U
OCBOCHHbBIE KOMITETEHIIUU.

@DOHIbI OLEHOYHBIX CPEACTB MO3BOJISIIOT YCTAHOBUTH COOTBETCTBUE YPOBHS
MOATOTOBKM CTYJ€HTa Ha KaXJO0M OJTarne oOyudeHus TpeOoBaHUAM padboueid
nporpaMmbl  y4eOHON JUCUUIUIMHBI, pabodeil mporpamMmbl MPOPECCUHOHAIBHOIO
MOAYJISl, IpOrpaMMamM MPaKTHK, TPOrpaMMe TOCYIapCTBEHHONM UTOTOBOM aTTECTALIMH.
3amayaMu (POHIOB OLIEHOYHBIX CPEJICTB ABIISIOTCS:

—KOHTpPOJIb M  yNpaBiICHHE TPOIECCOM MNPUOOPETEHUS  CTYyAEHTaMU
HEOOXOIUMBIX 3HAaHHUU 17§ YMEHUH, OIIPEJEICHHBIX benepanbHbIMU
rocyapCTBEHHbIMU OOpazoBaTenbHbIMU cTaHnaptramu CIIO mo cooTBeTcTByrOIIEH
CHELUATBHOCTH;

—KOHTpPOJIb W yOpaBleHUE nocTwkeHnem uened peanuzanuu [MICC3,
ONMpEJENCHHBIX B BUAE Habopa o0mMX M TOPO(EecCHOHATBHBIX KOMIETEHIUH
BBIITYCKHUKOB;

—o0ecreyeHne COOTBETCTBUSL pe3yJbTaTOB OOy4YeHHs 3ajadaM Oyayuiei
npo(hecCUOHATLHON e TEIbHOCTH BBIITYCKHHKA.

7.2. Kpurepuu OlieHKHM 3HAHUI

O1ieHKa MUChbMEHHBIX KOHTPOJIBHBIX PA00T 00YUYarOITUXCS IO MAaTEMATHUKE:

OTBeT OLICHUBAETCS OMMemKou «5y», eClIn:

— paboTa BHITIOJIHEHA MTOJTHOCTHIO;

— B JIOTHYECKUX PACCYXKICHHUSIX M OOOCHOBAaHUU PEIICHHS HET MPOOETIOoB U
OIIHOO0K;

— B pEIICHHH HET MaTeMaTHYeCKUX OIMOOK (BO3MOXKHA OJHA HETOYHOCTD,
OTHMCKA, KOTOpasi HE SIBJISIETCS CJICICTBUEM HE3HAHUS WIM HETIOHUMAHUS y4eOHOTO
Marepuana).

Ommemxka «4» CTaBUTCS B CAEAYIOUIUX CIy4asx:
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— paboTa BBIMOJHEHA TMOJHOCTHIO, HO OOOCHOBAaHUS WIAaroB pEIICHUs
HEJOCTaTO4YHbl (ecu  yMeHue OOOCHOBBIBaTb PpACCYXKACHHMS HE  SIBISIOCH
CHELMATIBHBIM 00BEKTOM MPOBEPKH);

— JIONYILIEHbl OJHA OIIMOKAa WJIM €CTh JIBa — TPU HENOUYETa B BBIKJIAJKAX,
pUCYHKaX, ueprexax wid Tpapukax (eciu 3TH BUAbl pabOT HE SBISIINCH
CHELMATIBHBIM 0ObEKTOM IPOBEPKH).

Ommemxka «3» CTaBUTCS, €CIIU:

— JomyieHo OoJiee OJHOM OMMOKM WM Oojee JByX — TpPEX HEIO0YETOB B
BBIKJIQ/IKaX, YepTexkax Wi rpadukax, HO oOydaromuiics obnagaeT o0s3aTeIbHbIMU
YMEHHSIMU 110 IPOBEPSIEMOM TEME.

Ommemxa «2» CTaBUTCS, €CIIN:

— JIOMYIIEHBI CYIIECTBEHHBIE OIMMOKH, MOKAa3aBIIKME, YTO OOyYaIOIIUNCA HE
oOnasaeT 00s3aTeNbHBIMU YMEHUSIMU IO JAHHOM TeMe B MOJHOM Mepe.

OreHKa YCTHBIX OTBETOB OOYYAIOIIMXCS 110 MAaTEMATHKE:

OTBET OLICHUBAETCSI OMMEMKOU «5», €CIIA CTYACHT:

— TMIOJHO PacKpbUl COJAEp)KaHWE Marepuana B o0beMe, MPEeIyCMOTPEHHOM
IIPOrPaAMMON;

— U3JM0XKWJI  Marepuall  T'PaMOTHBIM  SI3BIKOM,  TOYHO  HCHOJIb3Ys
MaTeMaTUYECKY0 TEPMUHOJOTUI0O U CHUMBOJHUKY, B OIPEAECICHHON JOTHYECKOU
MOCJIEIOBATEIBHOCTH;

— TMPABUJIBHO BBIMOJHWI PUCYHKHU, YEPTEXKH, TpadUKH, COIMYTCTBYIOIIHE
OTBETY;

— TOKazaJl yMEHHE WJUTIOCTPUPOBATH TEOPUI0 KOHKPETHBIMU MpUMEpaMu,
MIPUMEHSITh €€ B HOBOU CUTYaIIMH MIPU BBITIOJIHEHUHU MTPAKTUUYECKOTO 3a/1aHus;

— TPOJEMOHCTPUPOBAT 3HAHUE TEOPUU PaHEE H3YUYCHHBIX COMYTCTBYIOIIUX
TeM, C(OPMHUPOBAHHOCTh M YCTOMYHBOCTh MCMOJB3YEMbIX IMPU OTBETE YMEHHU H
HABBIKOB;

— OTBEYaJ CaMOCTOSITEIHHO, O€3 HABOSIINX BOIIPOCOB MPEIO1aBaTelIs;

— BO3MOXHBI OJHA — JIBE€ HETOYHOCTH NPU OCBEIICHUH BTOPOCTEIEHHBIX
BOIIPOCOB WJIM B BBIKJIQJIKaX, KOTOPbIE YYEHUK JIETKO MCIPABUJI IOCIE 3aMEYaHUs
YUUTENS.

OTBeT OLIEHUBAETCA OMMemKOU «4», €CIH YIOBJIETBOPSET B OCHOBHOM
TpeOOBAHMIM Ha OLEHKY «5», HO PU 3TOM UMEET OANH U3 HEAOCTATKOB:

— B M3JI0KCHUHU JIONMYIICHb HEOOJbIIME MpoOeNbl, HE HCKa3HUBIIEEe
MaTEMaTUYECKOEe COJIepKaHUE OTBETA;

— JIONYIIEHBI OJIMH — JBa HEJ0YETa MPU OCBEIICHUH OCHOBHOTO COJICPKaHMS
OTBETAa, UCTIPABIICHHBIE MOCIIE 3aMEUaHus MPENOo1aBaTes;

— JIONyIIEHbl OIMMOKa Wik 0OoJiee JBYX HEJAOUYETOB MPU OCBEIICHUU
BTOPOCTENEHHBIX BOMNPOCOB WJIM B BBIKJIAJKaX, JEKO HCOPABICHHBIE MOCIE
3aMevaHus MPernogaBaTeis.

Ommemxka «3» CTaBUTCA B CIEAYIOIIHUX CIyYasx:

— HENOJIHO PAaCKpBITO COJAEpKaHue Marepuaia (ColepkKaHUE H3JI0KEHO
dbparMeHTapHO, HE BCerjJa TMOCIE0BaTEeNIbHO), HO TMOKa3aHO oO0Ilee MOHUMaHUE
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BOIIPOCA M  MPOJAEMOHCTPUPOBAHBI YMEHHMS, JIOCTAaTOYHBIE [IJIi  yCBOEHUSA
nporpaMmMHOro wmatepuana (ompeneneHbl «TpeOoBaHUSIMM K MaTeMaTHUYeCKOU
MOJATOTOBKE O0YYAIOIIMXCS» B HACTOSIIEH MpOorpaMMe 1o MaTEMaTHKE);

— HMEJUCh 3aTPYJHEHUsS WM JOMYIIEHbl OIHUOKM B  ONpeleTICHUU
MaTEeMaTUYeCKOM TEPMUHOJIOTHH, 4YEepPTEKax, BBIKIAJKAX, HCIpPaBICHHBIE TMOCIE
HECKOJIbKUX HABOSIIMX BOIIPOCOB MPEMNO/IaBaATEIs;

— CTYACHT HE CIpPaBWICA C MPUMEHEHHWEM TEOPUU B HOBOM CHUTyalluu MpU
BBITIOJTHEHUU TMPAKTUYECKOTO 3aJaHusl, HO BBINOJHUI 3aJlaHusi 00s3aTeIbHOIrO
YPOBHSI CJI0KHOCTH MO TAHHOU TEME;

— NOpU  JOCTaTOYHOM 3HAHWU TEOPETUYECKOTr0 Marepuaia  BbISBICHA
HEJI0CTaTOYHas CHOPMHUPOBAHHOCTH OCHOBHBIX YMEHHI U HABBIKOB.

Ommemxka «2» CTaBUTCSA B CIAEAYIOIINX CIyqasiX:

— HE PacKpbITO OCHOBHOE COZIEpKaHUE yUeOHOTO MaTepHaa;

— OOHapyXEHO HE3HAHHE YYEHHMKOM OoJiblliel uin Hanbosiee Ba)KHOM 4acTu
y4eOHOT0 MaTepuaia;

— JIOMYIIEHbl OIIMOKKM B OMNPEJCICHUM TMOHSATUH, NpPU HUCHOJIb30BAHUU
MaTeMaTUYeCKOM TEPMUHOJIOTMH, B PHUCYHKaxX, ueprexax wWid rpadukax, B
BBIKJIAJIKAX, KOTOpPbIE HE MCHPABJIEHBI MOCJIE HECKOJBKHUX HABOJAIIMX BOIPOCOB
MpenoaaBaTels.

O6mas kinaccudukanus ommooK:

[Ipu oneHke 3HaHWN, YMEHUN U HABBIKOB OOYYalOIIUXCS CIEAYET YUUTHIBATH
BCE OMIMOKM (TpyOblie U HETPYOBI€) U HEJOUYETHI.

1. I'pyObIMU CUMTAIOTCS OIIMOKH:

— HE3HaHUE OIpEAENICHUs] OCHOBHBIX MOHATHI, 3aKOHOB, MPAaBUJ, OCHOBHBIX
MOJIOKEHUN Teopuu, He3HaHue (HOpMYJ, OOIICTPUHSATHIX CHUMBOJIOB 00O3HAYCHUI
BEJINYWH, €IMHUL] KX U3MEPEHUS,

— HE3HAaHUE HAWMMEHOBAHUW €IMHUI] U3MEPEHHUS;

— HEYMEHHUE BBIJIETIUTh B OTBETE TJIABHOE;

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

— HEYMEHHUE JIeJ1aTh BBIBOJIbI U 000OIICHUS;

— HEYMEHHE YUTaTh U CTPOUTH TpaduKy;

— HEyMEHHE MOJIb30BATHCS NEPBOMCTOYHUKAMU, y4eOHUKOM U
CIIpaBOYHUKAMU;

— TOTEepsl KOPHS WJIM COXPAaHEHUE TOCTOPOHHETO KOPHS;

— otOpackiBanue 06€3 00bSICHEHUN OJHOTO U3 HUX;

— PpaBHO3HAYHBIC UM OIITHUOKH;

— BBIYUCJIMUTENIbHbBIE OIUOKH, €CJIM OHU HE SIBJIIIOTCS ONHUCKOM;

— JIOTUYECKHE OIIHUOKH.

2. K HerpyObIM ommbkam clielyeT OTHECTH:

— HETOYHOCTHh (POPMYJIIMPOBOK, OMPEICICHUM, MOHATUN, TEOPU, BbI3BaHHAsS
HETMOJHOTOM OXBaTa OCHOBHBIX MPHU3HAKOB OMPEAECISEMOr0 MOHSITUS WA 3aMEHOU
OJIHOTO - IBYX U3 3TUX MPU3HAKOB BTOPOCTEIICHHBIMU;

— HETOYHOCTH rpaduka;
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— HEpanMOHaJbHbBIN

METOA

peLIeHUs

3aJa4uun

501051

HEOOCTAaTOYHO

NPOJyMaHHBIA TUIaH OTBETA (HAPYIIEHHUE JIOTMKH, MOJAMEHa OTIEIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTEIIEHHBIMHU );
— HepaluOHaJIbHbIE METO/BI PAOOTHI CO CIIPABOYHOM U JIPYTO#l IUTEPATypOil;

— HCYMCHHC pCIIATL 3a4d49U, BBIIIOJIHATL 3a/laHU B O6HIGM BHUIC.

3. Henouetamu ABIISIIOTCS:
— HepaluoHaJIbHbIC MPUEMBbI BEIYUCICHUN 1 TPeoOpa3oBaHuUl;

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

7.3. OueHoOYHBbIE CpeacTBA IS NPOBeJeHHUs TeKYyIIeH aTTeCTAaluu

Texyuuit KOHTPOJIb MOXKET TPOBOAUTHCA B (hopMme:

— (poHTaIBHBII OIpoC

— MVHJWBUIYAJIbHBIN YCTHBIN OIPOC
— TMCBbMEHHBII KOHTPOJIb

— TECTUPOBAHHUE [0 TEOPETUUECKOMY MaTepuany
— TnpakTthueckas (1aboparopHas) padbora

— 3amuTa pedepara
— 3alllATa BBINOJIHEHHOIO 3aJJaHuUs,
— pazpaboTtka mpobsieMbl Kypca (JoKIam).

OHGHI/IBaHI/IG IIpH TGKYIHeﬁ aTTcCTallun

®opMma Buianenus JInynsble ITpumepel
aTTectauy | 3HaHUS YMmenus (HaBbIKH) KayecTBa OLICHOYHBIX
u CTyJEHTa CPEICTB
YcrHbII KoHntpous Onenka Onenka Onenka Bonpocsr
OIIpOC IO | 3HAHUH 1O YMEHHUS HAaBBIKOB CIIOCOOHOCTH MPUIIATat0TCs
TeMaM OTIpe/IeNIEHHBIM | pa3nyarh paboThI ¢ OTIepaTHUBHO U
npobiaemMam KOHKPETHbIE JUTEPATypHBl | KAYECTBEHHO
TIOHSATHUS MU OTBeuaTh Ha
UCTOYHHUKAMHU | TIOCTaBJICHHbIE
BOIPOCHI
Pedepar Kontpounb Ouenka Ouenka Ouenka Temsbl
(moxnan) 3HaHUMU 110 YMEHHUSI HaBbIKOB CIIOCOOHOCTH K pedeparoB
OIPECIICHHBIM | pa3Inyarhb paboTshI ¢ CaMOCTOSITENIHO | (JI0KJIaJI0B)
npobiieMaM KOHKPETHBIE JIUTEepaTypHbl | i paboTe u IPHUIIAraloTCs
MOHATHUS MU aHau3y
HUCTOYHUKAMHU | JINTEPATYPHBIX
VICTOYHUKOB
KoHnTtposnb Onenka Onenka Onenka Kontponsn
Kontpons | 3HaHUA YMEHMUS HaBBIKOB CIIOCOOHOCTH b€ pabOTHI
Has paboTa | TEOpETHUECKUX | paboTaTh C paboThI ¢ OTepaTHUBHO U IPUIIAraloTCs
OCHOB MaTEMaTHYECK | MATEMAaTUYECK | KAUECTBEHHO
MaTeMaTHUKH. UM anmnapaToM | UM almnapaTroM | pemaTh
ISt IIOCTaBJICHHBIE
obecrnieueHus Ha IPaKTHYECKUX
peleHus paboTax 3a1a4u
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MIPaKTUYECKHUX "
3ajad. apryMeHTHpOBaT
b PE3YJIbTATHI

I[IpumepHbIe TeCTOBBIE 3aJaHUSA: HE IPEAYCMOTPEHBI.

IIpuMepHBIE BONIPOCHI AJIs1 YCTHOI'O ONpoca:

1./laiiTe onpeaeneHne KOMIUIEKCHOTO YHCIA.

2.JlaliTe onpeneiecHUEe MHUMOW €IMHULIBI

3.Ha3oBute HaTypajbHbIC YUCTIA.

4 HazoBuTe panmoHaIbHbIE YUCIa

5.HazoBure crerieHrn MHUMOMN € TMHUIIBI

6.Kakue KOMILUIEKCHBIE YKClia HA3bIBAIOTCS PAaBHBIMU

7.Kakne KOMIUIEKCHBIE YK CIIa Ha3bIBAKOTCS COMPSIKECHHBIMU.

8.Kakne KOMIUIEKCHBIEC YHCIIa HA3BIBAKOTCS MPOTUBOIOJI0KHBIMU

9.Kaxk n3o0pakaroTcsi KOMIJIEKCHBIE YHCIIa TEOMETPUUYECKU

10.Jalite onpeaeneHrue MOAYIsl KOMIUIEKCHOTO YHCIIA.

11.Kak HailTH apryMeHTbl KOMIUIEKCHOTO YK CIIa

12.I1epeuncnure HOpMbI 3aMUCH KOMIUIEKCHBIX YHCET

13Kax BBITIOJIHATH IEHCTBUSI HAJl KOMIUIEKCHBIMU YUCJIAMH B aJIreOpandecKon
dbopme.

14.HazoBuTE YUCIIO COMPSHKEHHOE KOMILIEKCHOMY Yucily Z = 2 - 31 ¥ IEPEMHOKUB
WX JAWUTE OTBET

15.Yemy paBHBI KOPHHM KBaAPATHOTO YPABHEHUS C OTPULATEIBHBIM
JTMUCKPUMHUHAHTOM.

16./1aiiTe onpeaeneHue KOMILUIEKCHOTO YUCIa.

17.3anucath CBOKMCTBA CTENIEHU C MPOU3BOJIBHBIM MMOKA3aTEIEM.

18.YUt0 Ha3bIBaeTcs JiorapuMoM ¢ MPOU3BOJILHBIM OCHOBAaHUEM?
19.3anucaTh OCHOBHOE JIOTApU(PMUIECKOE TOKIAECCTBO.

20.IToctpouTs rpaduk mokazaTeabHON (YHKIIMHA ¢ OCHOBaHHEM OoJibie 1.
21.Yro nazpiBaercs gorapudmMupoBaHuemM?

22.Yto0 Ha3bIBAIOT HATYPAIBbHBIM JOrapupmMom?

23.3anmucath GhopMyIiy mepexojia oOT OAHOTO OCHOBAHUS K Ipyromy?

24 Hazosute Gpopmyinnsl Kpamepa.

25.Ilepeuncinute METOIBI PEIIEHUSI CUCTEM JIMHENHBIX YPABHEHUI C ABYMS
HEU3BECTHBIMHU.

26.1lepeuncnure METOIbI PEIICHUSI CUCTEM JIMHEHMHBIX YPAaBHEHHU C TpeMs
HEU3BECTHBIMHU.

2’7.Ha3zoBHTE CBOMCTBA OMPEACITUTENS.

28.Ecnu onpeaenuTeNb paBeH HYIIO, TO CKOJIBKO PEIIEHU UMEET CUCTeMa
29.Yto Ha3bIBaeTcs GyHKIMEH?

30.Yto Takoe 0061acTh OnpeaesieHnus u 00J1acTh 3HAYCHUA (PYHKITIN?
31.YTo Ha3bIBaeTcs QyHKIMEH 0OpaTHOW JaHHOMN?

32.Jlath omnpesesieHrue CI0KHON (HyHKIIUU.

33.IlpuBectu mpuMepbl OOPaTUMBIX (HYHKITHIA.
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34.Ilepeuncnuth criocoObl 3aaaHus GYHKIINN, UX TOCTOMHCTBA M HEIOCTATKHU.
35.Yto Ha3weiBaetrcs rpadukomM QyHKIAnu?

36.KakoBbl 0cOOEHHOCTH TpaUKOB MPpsIMOM U 0OpaTHON DyHKITUN?

37.01 4ero 3aBUCHUT 00JIACTh OMPEICTCHUS CIOKHON PYyHKIIUN?

38.Kak no rpadguky GyHKIUUA ONPENETUTh, SIBIASETCS JIU PYHKIUS YETHOU, HEUETHOM.
39.Yt0 Ha3bIBaeTCs MPOU3BOIHON (HYHKITUN?

40.YT1o nmoka3bIBaeT Mpou3BoIHasI (GYHKIIHMS B TOUKE?

41.KakoB reoMeTpUYECKUIA CMBICI IIPOU3BOJHOM?

42 KakoB (pu3nU4eCKuii CMBICI TPOU3BOTHON?

43.Kakue cBOWCTBA MPOU3BOIHOM BbI 3HAETE?

44 .Tlo xakuM (hopMysiaM BEIYHCIISIOTCS TMPOU3BOIHBIE TPUTOHOMETPUICCKUX
byHKIMi?

45.11o xakuM (opmyam BBIYHMCIIAIOTCS IPOU3BOIHBIE CTENEHHOW (PYHKITUM?
46.11o xakuMm (opmysaM BEIYUCIISIOTCS MPOU3BOIHBIE TOKA3aTeIbHON QYHKITUN?
47.11o xakuM (opMyaM BEIYHCIISIOTCS IPOU3BOIHBIE JTorapuPMudeckoil GyHKIun?
48.Kak BBIYHCIISAIOTCS POU3BOIHBIC CIOKHON PyHKITNN?

49.Yto Ha3biBaeTcs nuddeperiranom GyHKimumu?

50.Y1o HEOOX0IMMO c/ieNIaTh, YTOOBI BHIYUCIUTH AU depeHran GyHKIum?
51.Kakoii Bua UMeeT ypaBHEHHE KacaTelbHOU K rpaduky GyHKImu Y= y(X)?
52.KakoB reomerpuueckuii cMbica auddepenimana?

53.Kakas ¢yHKIMS Ha3bIBA€TCI MOHOTOHHO BO3pacTaroen?

54.Kakas (pyHKIHS HA3bIBA€TCS MOHOTOHHO YOBIBArOLIEH?

55.Kak uccienoBats GyHKIIMIO HA MOHOTOHHOCTb?

56.Kakne TOYKM Ha3bIBAKOTCS KPUTUUECKUMU ?

57.Yt1o Takoe 3KCTpeMyM (pyHKIIMU?

58.Kak uccienoBars GyHKIMIO Ha SKCTPEMYM 110 MIEPBOMY MPABUITY?

59.Kak uccrnenoBarb QyHKIIHIO, YTOOBI TOCTPOUTH €€ Tpaduk?

60.Kak BbIUUCIUTH HAUOOJbIIIEE M HAMMEHbBIIIEEe 3HAaUCHHE (PYHKITUU Ha
MPOMEKYTKE?

61.Yto siBnsieTCs OCHOBHOM 3a/1aueil MHTErPaIbHOTO HCUUCTICHUS?

62. Kakas ¢yHKIIMS Ha3bIBaeTCs MEPBOOOPA3HOM JJIs 3aJaHHON QyHKITUN?

63. Ecmu F(X) — mepBooOpasHas mis f(X), TO KakuM paBEeHCTBOM CBS3aHbI OHH MEXKTY
coboii?

64. ChopmynupyiiTe TeOpeMy O CYIIICCTBOBAHUHU MTEPBOOOPA3HON (QYHKITHH.
65. IlepBooOpa3zHas onpeaensercs HeoJHO3HaYHO. Kak 3T0 HYy>XHO MOHUMATh?
66. IloueMy npu MHTErpUPOBAHUU (DYHKIIMI MOSABISAETCS TPOU3BOJIbHAS
MOCTOSIHHAS?

67. Ilouemy ogHa PYHKIMS UMEET LIEIIYI0 COBOKYITHOCTH MEPBOOOPA3HBIX ?

68. Kak 3anucarh BCI0O COBOKYITHOCTh IIEPBOOOPA3HBIX (PYHKIIHIL?

69. Uto Ha3bIBacTCS HEOMPEACICHHBIM UHTETPATIOM?

70. Yem otnuyaeTcss HEOMPEALICHHBIA MHTETPaJl OT MepBOOOpa3HO QyHKIMH?
71. Tlouemy MHTErpall Ha3bIBACTCS HEOMPEICTICHHBIM?

72.YT10 Ha3bIBAETCSI BEKTOPOM B IIPOCTPAHCTBE?

73.Kakue ObIBatOT BEKTOPHI B MPOCTPAHCTBE?
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74.Yemy paBeH yroyl MEKJy BEKTOpaMH?

75.YeMy paBHa JjIMHA BEKTOpA?

76.YUemy paBHO CKaJIIpPHOE MTPOU3BENCHUE BEKTOPOB?
77.HeMy paBHO BEKTOPHOE MPOU3BEICHUE BEKTOPOB?

78. HayasibHOE IOHSTHE CTEpEeOMETpHH (ONpeieTIeHue, OCHOBHBIE TIOHSITHS).
79.AXCHMOMBI CTEPEOMETPHH.

80.CrencTBust U3 aKCUOM.

81.B3anMHO€ pacnonoKeHue AByX NPSMbIX B IPOCTPAHCTBE.
82.B3anMHO€ pacoaoKeHUe IPsIMOM U IIJIOCKOCTH.
83.IIpu3Hak mapajuieIbHOCTU MPSIMOM U ITOCKOCTH.
84.I1pu3Hak napaaieabHOCTH ABYX IUIOCKOCTEH.
85.Teopembl 0 MApAILIETBHBIX INIOCKOCTSX.

86.IIpu3Hak NepHEHUKYISAPHOCTH IIPSAMOU U INIOCKOCTH.
87.YpaBHEHUS TIIOCKOCTH (00111€e€).

88.1Ipu3Hak NeprneHINKyIIPHOCTH JBYX INIOCKOCTEM.
89.YciioBrE NnapauieIbHOCTH JIBYX INIOCKOCTEH.
90.YcnoBue neprneHIuKyISIPHOCTH ABYX IIJIOCKOCTEM.
91.¥Yron mexny AByMs ILUIOCKOCTSIMU.

92 IlapameTpHueckoe ypaBHEHUE NPSAMON B IIPOCTPAHCTBE.
93.KaHOHMYECKOE ypaBHEHUE MPSMOM B IPOCTPAHCTBE.
94.Yto Ha3pIBaETCSI MHOTOTPAHHUKOM?

95 IlpuBenute npuMeEPbl MHOTOTPAHHUKOB?

96.YT0 Ha3pIBaETCS TEJIOM BPALLICHUS ?

97 IlpuBenute npuUMEpPHI TEII BPALLICHHUS.

IIpyMepHBbIEe KOHTPOJIbHBIE PA0OTHI
Kontpoabnas padora Nel no teme «KopHu, cTeneHu, Jorapupmsi»
Bapuant Ne 1

1. Beruucaure:

a) 5 — (27)3: (8):;

6) 2° 9-3° 24;
20° 3
B) 3 ﬁl
r) 2-logs 10 — logs 4;
I[) 3210g3 5;
2 logZ%—logzé
log, 256
2. YrpocTuTte BbIpakKeHHE:
7
8k3-k2 ® a2z
a) 5 > 0) 3L—5-
k2 a
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3. BrinosnuTe aeHCTBUSA:
10g0,1 0,005 - logo'l 0,05.
Bapuant Ne 2

1. Beruucaure:
2

27 3,
a) ? ,
6)4-° 2527 40;
B) ° 36 - 24 - 54;
r)2-log; 6 —log; 4;
ﬂ)4310g43;

e) 1110g2 4+logq4 2.

2. YTIpoCTHUTE BBIpaKEHUE:
2

_ -= 5 5 ——%
a) 32x71% 7s; 6)  32a7- a3,
3. BeImmosiHUTE NENCTBUS:
1
logg 45°

log,s 5 +

IIpuMepHbIe PaKTHYECKNE 3aJAHUS:
3amanmue 1:

BapuanTt Ne 1

1. Beruucaure:
3

a) 2+ 0,3% z;
6)°18-° —12;

B) > 1232 36;

r) 4-log,2-log, 4 + 2;
n) logs 200 — logs 8;

e) 104—3log10 5

2. YrpocTuTte BbIpaKeHHE:

2 3
3a 3)%-az 45 4 ==
a) B2 5y * oni3. * Bd,
a3
3. BeimosiHuTe IENCTBUSA:
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logy317 —logy3 —.

Bapuant Ne 2

1. Brruucnure:
2 1
a) 3:83— 82 3;

6)0,5-° =
15’
B)® 16-° 4 —2°27;
r)loggs 6 —loggys 12;
log; 8 _
)10g3 2
e) (logs 6 —logs 12 + logs 24) - log,, 25.

2. anOCTI/ITe BBIpEl)KGHI/Ie:
7

34 — 2 o
a) ys - y3 6) x25;°* x16,
3. BhINIOJIHUTE NEHCTBUSA:

17
log1317 —logy3— s

3aganue 2:
Bapuant Ne 1
BpranciauTe npenenst:

. 3x*-17x+10 . 5—X . W1+z2 -1 2x% +x+1
1. lim————. 2. lim——————. 3. lim ———. 4, lim—————
x>5 3x° —16X+5 x>53_\2x -1 V3 3z H°03x +x2+1
2x% —5x -3
5. Berumcnuts npegen GyHkuuu lim————npux, =3 u X, = .
peztert (pyHiImt i - e 4x 15 P10 0=
BapuanTt Ne 2
Beruucnute npeaessr:
AX* - Tx+3 . 1-1-x? 5x* —x* +2x
1. lim——— 2. lim 3. m———. 4 lim———
xal 3X —2X — 1 x=0 /3 4 X /3 x—0 X2 X0 X —8X +1
5. Boruucnutsb npeaen pyHKIuu Ilmwnpn X, =01 X, =00.

x->% 2X% —X—6

IIpuMepHBbIe camocTONATEIbHBIE PA0OTHI
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Paoora 1:
Bapuanrt Ne 1
1. Beruucnure:

T T T
2tg(—) -[tg — + cos—
) 9(,) [ty +cos 1

. 37
cos;z—25|n7

cos’ 336° —cos*156° +tg100° - tg350° tg°18° .
tg?72° +ctg?162° 2

. 3 7 3x 3z
B) sin(a — f), COSax=—,C0Sf=—, —<a<2r U T < ff<—,
) sin(a — B),ecnucosa c Yo ' a<2r U r<p 5

0)

3 Vs
r) COSZa,eCJZuCOSO{:€ u O<a<E.

tg150° sin200°

2. OmpenenuTte 3HAK BBIPAKECHUS:

c0s320°ctg140°
3. BberumciuTe 3HaueHHWE OCTANIBHBIX TPUTOHOMETPHUYECKHX (YHKIMN yria o,
V3 37
€CIM Clgao=— U 7 <a <—.
3 2
. 5,37
2
sin“(—+a) sin’ (—a)

=1.

4. JlokaXuTe TOXKIECTBO:
Ctgz(a—Zﬂ') Ctgz(a’—?)l)
2

5. Ynpocrure: sin(a —2r)- cos(%” —a)+tg(7r — @) -tg(%ﬁ +a) +coS’ (% -a).

Bapuant Ne 2
1. Beruncaure:
, €CJIN tgx =3,

sin? x —3cos® X
a) y=
2271 37x

 2sin? X +Cos? X

. 137 Ve, 4
0) sin(——2) +cos(——) +tg(===) —ctg (=) ;
) sin(-27) +cos ) +1g( ) —ctg 1)

B) tg(a + fB),ecnu Ctgazg, 0<a<%;

o 3 3z
I) COS—,ecmuCOSax=— U — <a <27
2 ) 2

sin145°ctg250°
c0s315°tg200°

3. BberuucnuTte 3HaueHHWE OCTAJIBHBIX TPUTOHOMETPUYECKUX (PYHKIMNA yria o,

2. OmpenenuTte 3HaK BbIPAKECHUS:

4 r
€CIIM COSx=—— U —<a<T.
5 2
4. JlokaxxuTe TOXKACCTBO: tge -tgf + (tgar +1tgp) - ctg(ar + B) =1.
5. Ympocture: cos()-cos(2) —sin(Z)-sin(X).
p (4) (6) (4) (6)
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Pa6ora 2:

1°. c'= 8°. (tgx)’ =
2. (xy= o (o) -
B uactaoctu, X = 10°.  (arcsinx)’ =
(x2)’ 11°.  (arccosx)' =
N . 12°.  (arctgy' =
(x*) = 130 (arcctgx)’ =
(\/;),' = TIPABMJIA JIUDDEPEHITPOBAHISI
1J B 14°.  (uU+v)' =
| =
3°, (kx+b)" = 15°, (u=-v)' =
2 (@)= 16°. () =
B uactHOCTH, €)= N G
5. (log, X)' = 18y
B yactHOCTH, (Inx)" = v,
lgx)' = '
(lgx) ( 1 j )
B gacTHOCTH, v .
6°. (sinx)' = I[TPON3BOJHAA CIIO2KHOU ®YHKIINN
7°. (cosx)’ = 19°. (X)) =
Pabora 3:
3anucaTh TaOJUYHBIE UHTETPAJIBI:
1°. j Odx =
2°. J'xadx = B uacrtHOCTH, Idx =
. [
' X
4°, Iaxdx = B uacrHOCTH, Iexdx =
5° jcos xdx =
6°. j sin xdx =
dx
7°. =
I cos® X
dx
8°. =
I sin® x
dx dx
9°. —_—= B gactHOCTH, =
‘[ a?-x? Jﬂ
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10°. j

dx
a’ +x?

dx
B gactHOCTH, _[ - =
1+Xx

7.4.01eHOYHBIE CPeCTBA sl MPOBeeHUsI MPOMEKYTOYHOM aTTecTAlNu
IIpomexxyTouHas arrectanus

N JInuneie [Tpumepsl
dopma [IpakTrueckuii
ATTeCTAIH 3HaHuA YMmenus ONbIT (BIAZETS) KauecTBa OIICHOYHBIX
CTYJEHTa CPEICTB
Huddepen | KonTpoas Ouenka Ouenka Ouenka KonTtponbsHas
[IUPOBAHHBI | 3HAHUS YMEHUS pelIaTh | HaBBIKOB CIOCOOHOCTH | paboTa
i 3ader (B | OCHOBHBIX TUIIOBBIE JIOTHYECKOT0 IrpaMOTHO U | MpHJIaraercs
BUJIE onpejeneHul, | 3agadu B | MBIIUJICHUSI TPHU | YETKO
KOHTPOJIbH | TEOPEM, obacTu pelleHny 3ajad | u3Jjararb
oii paboTsl) | hopmy, npodeccuoHaNb | B obyacTu | marepuan B
MpaBWI W TIp. | HOH po(eCcCUOHANb | MUCBMEHHOM
B MaTeMaTHKE | JCSITENbHOCTH. | HOM BUJIE
Ouenka NEeSATeTbHOCTH
YMEHHUS
MMOHUMATH u
YMETb
MPUMCHITh Ha
MIPaKTUKE
TEOPETUYECKU I
MaTtepuan
DK3aMeH Kontposnb I'pamoTHO Ouenka Bompocst u
3HAHUS u3Jararb CIIOCOOHOCTH | OMJIETHI
OCHOBHBIX TEOPETUUECKHIA IrPaMOTHO U | MPHJIAraroTCs
ONpENIEICHUM, | MaTepuan u YETKO
TEOpEM, yMeJo u3Jarath Xoj
dbopmy, MPUMEHSITh €Tro pelieHus
MpaBWI W Tp. | IPH  PEHICHUH 3aja4 B
B MaTEeMaTHKE | MPAKTHYECKUX obnactu
3a1a4 npodeccuona
JIbHOU
NEeSITENIbHOCT
u
apryMEeHTHPO
BaTh
pe3yNbTaThl

7.4.1 IlpumepHbIe BONPOCHI JJisl NPOBEACHUS TPOMEKYTOYHOM aTTeCTAllUN:

1. Iembie m panuoHanbHble YHucaa. JledicTBUTENbHBIC Ynciia. AOCOIIOTHAS M
OTHOCHUTEJIbHAS TOTPEIIHOCTH.

2. KopHu u crenenu, ux cBOMCTBA.

3. Jlorapudm: onpenenenue u coiicTBa. Buasl norapudmos. [IpaBuna aeiictBuit

c Jiorapudmamu.
4, Jlorapudmuyeckue ypaBHeHUs1 U HepaBeHCTBA. CIIOCOOBI peleHusl.
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S. [TokazarenbpHble ypaBHEHUS U HepaBeHCTBA. CIOCOOBI peIIeHHUS.

6.  Paaguannas mepa yrina. COOTHOLIEHUS! MEXY IPalyCHON U paMaHHON MepaMu
yria. CUHycC, KOCUHYC, TAaHT€HC, KOTaHI€HC 4ucia. TpuroHomerpuueckue QpyHKIUU
YHCJIOBOTO apryMEHTA, 3HAKU UX 3HAUECHUH.

1. OcHOBHBIE TPUTOHOMETPUYECKHE TOkIecTBa. Dopmyrsl npuBeaeHus. CUHyC U
KOCHHYC JIBOWHOTO yIJa.

8. [Ipocrenmue TPUTOHOMETPUYECKUE YpaBHECHUS. Pemenune
TPUTOHOMETPUUECKUX YPaBHEHUI

Q. Oyukiuu. Crnocobbl 3amanus  QyHkiuu. CpoiictBa (QyHkumid. CroxHas
byHKITHS.

10. Crenennas GyHKIUSA: ONpeeieHNe, CBOWCTBA U TpapuKH

11. Tloka3aTenbHast GyHKUUSA: ONpEIEIECHUE, CBOMCTBA U TpadUKu

12.  Jlorapudmudeckast QyHKIHS: ONpeeIeHNEe, CBOWCTBA U TPadUKH.

13. Cunyc, KOCHHYC, X CBOMCTBA U TPaUKH.

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

15. IIpeoOpazoBanus  rpadukoB. [lapamiensHblii  MEepeHOC,  CUMMETPHS
OTHOCHUTEJIBHO OCEH KOOPJAMHAT U Ha4yajla KOOPJAMHAT, PACTSKEHHUE U CKATHE.

16. ITIpousBoaHas: onpeaeseHne, FreOMETPUUECKU U (PU3NUECKUN CMBICIT.

17. IlpaBuna u popmyibl AuddhepeHuupoBaHus GyHKINMN.

18. HeobOxoaumMble U MOCTaTOYHBIE YCIOBHSI BO3pacTaHWs W yObIBaHUS (YHKIIHH,
CYILLECTBOBAHMSI SKCTPEMYMa.

19. Heob6xoanmble W JOCTaTOYHBIE YCJIOBHS BBIMYKIOCTH M BOTHYTOCTH Tpaduka
dbynkuuu. OnpeaeneHne TOUKy neperuoa.

20. Hawubonbliee u HanMeHbIlIee 3HAUCHUS (PYHKITUU HA TIPOMEKYTKE.

21. OOmas cxema mocTpoeHus rpaduKoB PYHKIIUNA C TOMOIIBIO IPOU3BOTHOM.

22. IlepBooOpasnas: ompeneneHue. HeomnpeeneHHbId UHTErpal: ONpeneiieHue u
CBONCTBA.

23. @opmynsl  uHTETpHpoBaHHUs. (CHOCOOBI  BBIYUCICHUS HEOMPEIEICHHOTO
MHTErpana.

24.  OmpeneneHHBIA UHTETPAI: OTpeIeTICHIE, TEOMETPUUECKHUI CMBICT U CBOMCTBA.
25. KpuBonuHeiliHas Tpaneuus: TIOHATHE, CHOCOObI BBIUMCICHMS IUIOIIATU C
MIOMOILBIO OIPEAEIIEHHOIO HHTErpaa.

26.  OCHOBHBIC TOHATHSI KOMOMHATOPUKH.

27. CoOwrtusi. Knaccuueckoe orpejieneHue BEpOSITHOCTH. TeopeMbl CIOXKEHUS U
YMHOKEHUSI BEPOATHOCTEMN.

28. Bekrtop: ompeneneHue u JeWcTBUs Haja HuMH. CBoMCTBa ACHCTBHM Han
BEKTOpPaMHU.

29. Ilonatue mpsIMOYTOJIBHOM JEKAPTOBOM CHCTEMBI KOOPJAMHAT HA IUIOCKOCTH U B

npoctpaHcTie. [IpaBuna nercTBril Hall BEKTOpaMH, 3aJJaHHBIMA KOOPIMHATAMHU.
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30. OcHOBHbBIE IOHATHUS CTEPEOMETPUU. AKCUOMBI CTEPEOMETPUHU U CIICACTBUS U3
HUX.

31. B3aumHOe pacnosoKeHue MPSIMBIX, MPSIMON U MJIOCKOCTH, ABYX IUIOCKOCTEH B
npoctpaHcTBe. OCHOBHBIE TEOPEMBI O APAIIIEIBHOCTHU IIPSMOM U INIOCKOCTH.

32. Ilomatue yrma MeXAy  CKpEUIMBAIOIIMMHCS  OpsMbIMU.  [Ipu3Hak
MapAJIIETBHOCTH JBYX IJIOCKOCTEMN, CBOMCTBA MApaJUIEIbHBIX IIJIOCKOCTEN.

33. llepneHauKynApHOCTh MPSMOM M  IUIOCKOCTA. 3aBHUCHUMOCTH  MEXKIY
NapaJyIeIbHOCTBIO U MEPIIEHIUKYIISPHOCTBIO IPSIMBIX U TUIOCKOCTEH.

34. llepnengukynsap U HakjaoHHas. OCHOBHBIE TEOPEMBI O MEPIEHAUKYJSApPE U
HaKJIOHHOM.

35.  Yrou Mexay npsiMoil M MIIOCKOCThIO. Teopema o TpEX NeprneHIuKyspax.

36. IloHsTHs NBYrpaHHOTO YIJa, JHUHEWHOTO yria, Yrila MEXAY IJIOCKOCTSIMHU.
OCHOBHBIE TEOPEMBI.

37.  IlepneHANKYISPHOCTH ABYX ITIOCKOCTEH.

38. Mmnororpannuk. [ToBepxHOCTH MHOTOTpaHHUKA. [[paBUIbHBIE MHOTOTPAHHUKH.
39. Ilpusma: onpenenenue u Buapl. CeueHue B Mpu3Max.

40.  Ilapamnenenunen. Ceuenue B napajienenunene. OCHOBHbBIE TEOPEMBI.

41. Ilupamuna: onpeaenenue. [IpaBunbHas nupamuaa.

42. lunuHIp U KOHYC: Ompe/eNneHre u cBoiictea. CedeHus.

43. Iap u chepa: onpeneseHne U CBOICTBA.

44, OOBeM reoMeTPUUYECKOTo TeJa: MOHATHE U OCHOBHBIE (DOPMYJIBL.

7.4.2. IlpumepHbIe 321241 /Il IPOBeIeHUsI IPOMEKYTOYHON aTTecTAlUH

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

2x+1>4x—7.
3 Pemure cucremy ypaBHEHMH C TOMONIBIO OMNPEACIUTENEH CHUCTEMBI:

S5x + 3y + 3z =48,
2x + 6y — 3z =18,
8x — 3y + 2z = 21.
4, Pemure ypaBaenus: a) logs x = 21logs 3 + %log5 49 — §l0g5 27;

6) 9% — 2 3% = 63,

2. Pemnte cucteMy HEpaBEHCTB:

sin? % +tg3 g -2 cosg
5. Brruucnure: = — =
cos? = +ctg3 = —-2sin—
4 4
6. Brruucnure 3Ha4YeHHE OCTANBHBIX TPUTOHOMETPHUYECKUX (DYHKIMH yria o,
. 3. @
eCcli Sina = U7 <a<T.
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+
1. J{nst 3a0@HHBIXZq, Z5, Z3, Z4 BBIYUCIIATH BEIPAXKEHUE —— p— , €CJIN

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. Pemure cucteMy HEpaBeHCTB: 2 —5x>6— 6.
3. Pemmre cucremy ypaBHEHHH C TIOMOINBIO OIpPEACTUTENEH CHUCTEMBI:
S5x —3y+4z =6,
2x—y—2z=0,
x—2y+z=0.
4, Pemure ypaBHeHUs: a) logf x +logix = 6;
2 2

6) 5%*1 —3-5%"2 = 122,

3ctg%+tg73—t- tg%+sin% .

. T
2—cosmt—2 smE

5. Breruucnure:

6. Brruncnure 3HaueHUE OCTaIbHBIX TPUTOHOMETPUUECKUX (YHKIUMN yria o,

3 3m
ecnmcosa:7n7<a<2n.

Z
7. JIst 3aJaHHBIXZ;, Z,, Z3, Z4 BBIYHCIIATH BEIPAKEHHE Z: _Zi , €CIIN

Zl=_3_i,22 =2_2i,23 =3+2i,Z4=5.

7.4.3 TllpumepHble 3aJaHNUs AJs1 OATOTOBKH K IK3aMeHY

1. [octpouts rpaduk pyHkmu y=3"-2
2. [TocTpouts rpaduk pynkuun y = 3 + sin 2x.
3. Haiinute obnacte onpenenenus pynkmmu y = log,(8 —x), y= x+ 1.
4, Wccnemyiite GyHKIMIO HAa YETHOCT Y = X2 COSX.
S. Haiitu f°(1),ecnu f(x)=§+4eX
X
. X? e*
6.  Haiitu npousBoanyto ¢pyHkiuu f(x) = > Inx+-~—
X
. x* % 1
7. Haiinute MakcumMyM pyHKIIUU Y = 3 + 5 2x—2 3
8. Haiitu Touku nepernba GyHKIIUU Y = 5
2
9.  Haiitu HeonpeIeNeHHbII UHTErpa: j( X 3de
cos’x 6

10. HaiiTu HeonpeneIeHHBIN UHTETPaI: j(x +1jdx
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3

11. BbIYMCIHUTH ONPENEIECHHBIN HHTETPaI: I (3x% + x)dx
2

12.  Bwruucnuth miomaap GUrypsl, OrpaHIYCHHON TUHUAMH Y = X°,y = 2 — X

13. B mkone 1254 ygamuxcs. M3 mux 1200 ¢ xopormeit ycneBaemocTbio. Haittu
BEPOATHOCTH TOTO, UTO HAyraJ BRIOPAHHBIN YUCHHUK OyA€T HEYyCIEeBAIOIIHA.

14. CkonbkuMmu croco0aMu M3 25 yYEHHKOB KJjacca MOXHO BbIOpaTh 4 1S
y4acTHsl B IPAa3AHUYHOM KOHLEpTE?
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7.4.4 IlpuMepHbIe OWJIETHI IS IPOBEACHUS IK3aMeHa

1920

MHHUCTEPCTBO HAVKHU U BBICILIETO OBPA30BAHUS POCUMCKOU ®EJEPALIMNA
denepanbHOE TOCYAAPCTBEHHOE OX0KETHOE 00Pa30BaTENbHOE YUPEIKACHUE
BBICIIET0 00pa30BaHUs
«Ky0aHckuii rocy1apcTBeHHbI YHUBEPCHUTET)
(®T'BOY BO Ky6I'Y)
HNucTuTyT cpeanero npogeccHOHATBLHOIO 00pa30BaHUA

BUWJIET Ne 1
1. Lenple u panoHaNbHbIE YKcia. JleficTBUTENbHBIC Yncia. AOCOMIOTHAS U
OTHOCHUTEIIbHAS TIOTPEITHOCTH.
2. [IpsimoyromnpHas (IekapToBa) cUCTeMa KOOpAUHAT B IpocTpaHcTBe. Dopmyna

PACCTOSTHUS MEXK/y ABYMSI TOUKaMU. Y paBHEHUE CEPHI.
3. Ha sx3amene 60 OuiteToB, AHApEl HE BRIYVUMI 3 U3 HUX. HalanuTe BEpOATHOCTH TOTO
2 b

4qTo EMY IIOIMaACTCA BLIy‘-IeHHBIﬁ OujeT.

IIpencenarens npeAMETHOM (LIMKIOBOW) KOMUCCUH H.T'. Tutos

1920

MUHHUCTEPCTBO HAVKHU U BBICILIETO OBPA30BAHMS POCUICKOM ®EJIEPAIINN
denepanbHOE rocy1apCTBEHHOE OI0KETHOE 00Pa30BaTENbHOE YUPEXKIEHUE
BbICILIEr0 00pa3oBaHUs
«Ky0aHckuii rocy1apcTBeHHbI YHUBEPCUTET»
(®T'BOY BO Ky6I'Y)
HNucTutyT cpennero npogecCHOHAIBHOIO 00pa3oBaHus

BUJIET Ne 2
1. CreneHnu ¢ pallMOHAJIBHBIMU TOKA3aTENSIMU: ONPEEIEHUE U CBOWCTBA.
2. BekTopsl B IpoCTpaHCTBE: ONPEACICHUE U IEUCTBUS HAJl HUMH.
3. CKONBKUMH CITOCOOAMH MOKHO M3TOTOBUTH TPEXIIBETHBIN (har ¢ ropu30HTAIbLHBIMU

N0JIOCAMU, €CIIM UMEETCsl MaTepuai 7 pa3InyHbIX BETOB?

[Ipeacenarens npeaMeTHON (IIMKJIOBOW) KOMUCCHH H.I'. TutoB
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8.OBYYEHME CTYJAEHTOB-UHBAJINJIOB 1 CTYAEHTOB C OI'PAHUYEHHBIMU
BO3MOXHOCTAMMH 310POBbA

[Topsimox 0OyueHMs] MHBAJIMJIOB M CTYJIEHTOB C OTPAaHUYEHHBIMH BO3MOXHOCTSIMM OIpEeIICH
«[lomoxxennem KyOI'Y 00 oOyueHHH CTYICHTOB-MHBAJIHIOB M CTYACHTOB C OTPAaHUYCHHBIMU
BO3MO>KHOCTSIMH 37J0POBbSI».

JUig U1 ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 310POBbsI IIPEAYCMOTPEHBI 00pa3oBaTeIbHbIE
TEXHOJIOTUH, YUYUTHIBAIOIINE OCOOCHHOCTH U COCTOSIHUE 310POBbS TAKUX JIUII.

9.10IIOJIHUTEJIBHOE OBECIIEYEHUE JUCHUIIJINHBI

He npenycmotpeno
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Penensust
Ha paboYyIo IporpaMMy yueOHON AUCIHIIINHE
BJ1.03 MaTemaTuka
i ciertransHOCTH 42.02.01 Pexitama

PaGouas nporpamma yueGnol mucuumniunel bJI.03Matemaruka paspaGoTana A CTYIEHTOB CMELHAIEHOCTH
cpennero mpodeccronansHoro obpaszosanus (manee CITO) 42.02.01 Peknama Ha ocHOBe NpHUMEpHOIL
nporpaMmel - 001e00pasoBaTebHO  y4ebHOH mucUMmMEbEl  «Matematuka» — AIa  TIPODECCHOHAIBHBIX
00pa3oBaTeNbHBIX ~ OPTaHM3alMi, peKOMeHHoBaHHOH (DenepanbHBIM  FOCYJAPCTBEHHBIM — ABTOHOMHBIM
yapesxaennem «DenepanbHEIA HHCTHTYT paseuths obpasosanussy (PIAY «D®UPO») B KauecTBe MPUMEPHOl
NpOTpaMMbl [ peaju3alii OCHOBHOM mpodeccHonanbHoit obpasoBatensHoit nporpammel CITO Ha 6ase
OCHOBHOTO 001IeT0 06pasoBanus ¢ MONTYYEHHEM CPEIHETO O6IIEro 06pa3oBaHHusL. IIpotokon Ne3 ot 21 urons
2015r. PeructpaunonHslit Homep peuensuu 377 ot 23 mons 2015r. ®TAY «DUPOy.

YuebHas pucuunauna BJ1.03 Matematuka usydaercs B mukie OIT 061meo6pasoBaTesHON 0ArOTORKY
yue6uoro nnana OTTOIT CIIO B yactn npodunbrbix auctmrius [71, O6yuenue NPOBOJUTCS Ha 6a3e OCHOBHOTO
obmero 06pasoBaHus M HaleNeHO Ha MOJy4eHWe CpeiHero obiuero obpasoBaHus. Paouas nporpamma
COCTaBJIEHa JIs1 OYHON (POPMEI 0OyUEHMUS.

PaGouas nporpamma yueGHOM IMCLMILIMHE COCTABIICHA JIOTUYHO, CTPYKTYpPa AHUCLATIIAHEL COOTBETCTBY-
€T NPUHUMIY €QMHCTBA TEOPETHYECKOTO M INPAKTUYECKOTo 0OydeHWs, pa3fenbl BBIICIEHbl AUIAKTHYECKH
LenecoodpasHo. [locieoBaTENbHOCTE TeM, MNpPEIAraeMbIX K H3Y4EHHIO, HANpaBieHa Ha KauecTBEHHOE
YCBOGHHE y4eOHOro MaTepyana. Busbl caMoCTOATENbHBIX PaGOT MO3BONISOT 06OGIIUTE W YrITyGHTh U3y4daeMEBIH
MaTepuas U HarpaBJIeHkl Ha 3aKPETUICHHE YMEHHUs TIOUCKA, HAKOTIIEHHs: ¥ 06paboTKK MHPOPMALMH.

Cucrema 3HaHNH 1 yMEHHH, 3a10)KEHHAS B COEPIKAHNH, CIIOCOGCTBYET MPHOGPETEHHIO IPAKTHIECKOTO
OTIBITA U COOTBETCTBYET TPEOOBAHMSM K PE3yNIbTATaM OCBOEHHUsI NpeameTa. [TacnopT nporpaMMEl 0G0CHOBAHHO U
MOJIHO OTPaXKAET COACPIKAHHE MMCLMIUIMHEL, €€ POJb U MECTO B MOJTOTOBKE CIELMANNCTA CPEHETO 3BEHa,
PacKpBIBACT LENU U 3a/[a4n y4eOHOH aucuuninnbl. OnpeneneHbl TpeGOBaHNS K yMEHUSM U 3HAHUSM CTYICHTOB.

[Iporpamma paccuntana Ha 234 yacoB. TeMaTHYeCKuil MiaH M COmEpIKAaHHUE y4eOHOU AHUCUUIIMHEL
PacKphIBACT MOC/IEN0BATENBHOCTE MPOXOXKACHHUS TEM, COOTBETCTBYET TEMATUYECKOMY TLTAHY M PACTIPEIeICHHIO
4acoB. B mporpamme ompezeneHsl popMa MpoBeneHus, LeH, 3afa4d yueOHOH TUCLMTUTHHEL, PECTaBICHEI
obsi3atesnibHble  (POPMBI  OTYETHOCTH. Peanu30BaHBl NMAAKTHYECKHE NPUHLMIEI OGYYEHHS: LEeJOCTHOCTD,
CTPYKTYPHOCTb; OTPaKEHa B3aUMOCBSI3b MEXKY OTAEIBHBIMU 3/IEMEHTAMH CTPYKTYpBI.

Vsydenue n1aHHOM AMCLMIIMHDL CIoco6CTBYeT 3 (heKTHBHON 1 KaueCTBEHHOH MOATOTOBKE CTYAEHTOB.

[lepeuens pekomeHAYeMOH OCHOBHOM M JOMONHMTENBHON JIMTEPATYphl BKIHOYAET OBIIENOCTYIHEIE
VICTOYHUKH, U3aHHbIC B [TOCNEIHee BpeMs (He noszHee S Jet). [Tepeuncentsie MHTepHET-peCcypCehl aKTyalbHBI
U JOCTOBEPHEL.

PaspaboTannas nporpammMa yueGHo# nucuumminel 511,03 MaTeMatika MOET 6BITh pPEKOMEHI0BaHA
IJIs UCTIONB30BAHKS B y4eOHOM MpoLiecce MpH MOArOTOBKE Mo creuuantsHocTd 42.02.01 Pexmama.

Hoyenm xagedper ungopmayuonnwix

00paszoeamenvHylx MeXHOI02UL PaKyIbmema -

mamemamuxy u komnvlomepnuix nayk @I" 5OY BO g =
«KyoI'Vy, k.n.u., doyerm

0.B.3acagxo



Penenzusn
Ha pabouyIo mporpamMmy yaeGHOMN IHUCIHIITHHEL
b/J1.03 MaremaTtuxa
g cnenranbHocTH 42.02.01 Pexnama

PaGouas mporpamma y4e6mo# mucmEmIIEEL BJ1.03 Maremaruxa paspaboTaHa I CTyIeHTOB
CHCIHMAILHOCTH CPENHETO IPO(ECCHOHATBHOTO 06pa3oBaHs (manee CITO) 42.02.01 Pexmama Ha ocHOBe
OPUMEPHOM  NPOrpaMMBI  06IIE06PA30BATENBHOM yueOHOH  mucimmmmEBl  «MaTemaTukay JUISt
IPO(ECCHOHATBHBIX 06Pa30BATENBHEIX OpraHu3alut, peKOMEHTOBaHHON DenepalbHbm TOCYapCTBEHHBIM
ABTOHOMHBIM  yupexaeHueM «DeepanbHblif UHCTHTYT DPasBUTHA oOpasoBaHus»y (PIAYV «@UPO») B
KauecTBe MPUMEPHOH NPOrpaMMEl JUIS DEalH3aldd OCHOBHOM IpodecCHOHANBHON 06pasoBaTeTbHOlM
nporpammsl CITO rHa 6a3e 0cHOBHOTO 061mero 00pa3oBaHuUsI ¢ MOTydeHHEM CpenHero odImero o6pazoBaHusL.
ITpoToxon Ne3 or 21 wmroms 2015r. Perucrpanuonssiit Homep penensun 377 ot 23 mong 2015r. ®TAY
«DOUPO».

Yuebnag mucummmuma BJ.03 Maremaruka usydqaercs B mukie OIT o6meo6pasoBarensHoit
IOATOTOBKU yueOHoro miana OITOIT CITO B yactu IpoGuIbHBIX nuctummmms [1]], O6yuenue mporoxuTes
Ha 6a3e OCHOBHOTO 06ImEro 00pa3oBaHMs M HaIlENeHO Ha HOIyHqCHHE CPETHEro o0LIero o6pa3oBaHus.
Pabouag mporpamma cocrasnena mus oo bopmer 06ygerwMs.

ITporpamma cocraiena KB QULIUPOBAHHO, OTIHYAETCS CHCTEMHEDBIM noaxoaoM. B melt oxBauensr
BCE OCHOBHBIE BONPOCHI IO JAHHOM JHMCIHMINIHHE, IPOPECCHOHANBHAS 3HAUYMMOCTb KOTODBIX, IIpH
TIOATOTOBKE KOMIETEHTHEIX CIICL{HAIICTOB, OCOOEHHO BENUKA. BHpI BHEAYNUTOPHBIX CaMOCTOSTEIbHEIX
paboT MO3BONAIOT 0GOGIIKTE U YriIyGHTH M3y4aeMbIi MaTepHall, U HalpaBIICHb Ha 3aKpENICHUE YMEHHS
IIOHCKa, HAKOITICHUS ¥ 00pabOTKU pa3IMIHBIX HCTOYHHKOB HHpOPMAIUH.

CucTema 3HaHMH W yMeHHH, 3amoeHHAs B CONCPXKAaHMH, CIIOCOOCTBYET HPHOOPETEHHIO
TIPaKTHYCCKOr0 ONBbITA M COOTBETCTBYET TPeOOBAHWAM K Pe3yJbTaTaM OCBOCHHs mpemMeTa. llacmopr
[IPOrpamMMBI 0OOCHOBAHHO U IIOJTHO OTpPAKAET CONCPKAHUE MUCLHUILTHHEL, €€ POTb U MECTO B MOATOTOBKE
CHCIIHATHCTA CPE/IHEr0 3BEHA, PACKPBIBACT IIEIIM U 3a71a4H yIeOHOI AuCcHUIIUHBL OnpeneneHs! TpeboBanus
K YMEHHSM U 3HAHWSM CTYIEHTOR.

PaGouas mporpamma paccunrana ma 234 uaca, JlaHHOEe KOIHYEeCTBO YacoB, BBIIENEHHOE Ha OCBOEHHE
y4eOHOM TUCIUILIMHEL, TI03BOIHUT [IOJly9HTh HEOOXOIMMBIE 3HAHHUS U YMEHHS, KOTOPBIE MOKHO TPHMEHSTD
B TAJIbHEHIIEM Ha IPaKTHKE.

TemaTuyeckuil M1aH UMeeT ONTHMANBHOE PaclpeleIeHue YacoB IO pa3feiaM U TeMaM II0 OYHON
(opme 06yuenns, B cooTBeTCTRHH ¢ YYEOHBIM TIIaHOM.

Kaxpprit pasnmen mporpammer orpaskaer TEMaTHKy ¥ BONIPOCEHI, IO3BOJISKONINE, B IIONHOM OObEME,
U3YYHTh  HEOOXONMMBIH  TEOpPETHYECKHH marepuan.  IIpoBelleHHE  IpaKTHYECKHX 3aHSITHH,
NPENyCMOTPEHHBIX pabodel IIporpaMMOLi, TTO3BOIIIOT 3aKPCIUTB TEOPETHYECKUE 3HAHKS, IPUOOPETEHHbIE
TIPY U3YYIEHHH NAaHHOM NUCIIUILTHHEL

Wsygenwe nucuummmas! «MateMaTkay cI1oco0CTByeT 9(hGEKTUBHOM U KAYeCTREHHOMN IIOJrOTOBKE
MOJIOZIBIX CIICLUATHCTOB B OOJIACTH IIPOrPAMMUPOBAHHS B KOMIIBIOTEPHBIX cucTeMax. PaGowas mporpamma
CONCPAHUT MHHUMYM JIATEPATYPBL, HEOOXOMUMOM JUTS H3YUEHNS NAHHOI JHUCIUTLITHHEL

PaspaGorannas paGouas IporpaMma y4eOHOH NHCHMIITUHET «MaTeMaTiKay DPEKOMEHyeTCS ISl
HCIIONB30BAaHASA B y4eOHOM IIPOLECCE HPH MOATrOTOBKE obyuarommuxcst mo cmenuamsHocTH 42.02.01
Pexama.

Hoyenm xagpedper  coyuansprx, 2YMAHUMAPHBIX U ﬁ
ecmecmeento - nayynvix oucyuniun @IEOQY BO W m 5 //Q B.I""Menosn
CK® «PI'VIIy, x.n.u., ooyenm

Hoonucy J[W{M_/ e% gﬂ

306epsa .
Bedywuii cnequanucm no xadpar é y Cd/ Nz€e.




