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1. IACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JIUCIATLIMHBI

1.1. Ob6aacTh NpuMeHeHHsI POrPAMMbI

Pabouast mporpamma yuyeOHOM AuCHMIUIMHBI «MaTemaTuka» pazpaboTaHa JJis
cTyneHToB cnenuaibHoctu 54.02.01 qu3zaitn (o oTpaciasiM) Ha OCHOBE MPUMEPHOM
porpamMmsbl 0011e00pa3zoBaTENbHON Y4eOHON TUCHUIUIMHBI «MaTeMaTtuka: anreopa u
Hayaja MAaTeMaTHYeCKOro aHajlinh3a; TeOMEeTpus» s MpoQecCHOHABHBIX
o0pa3oBaTeIbHBIX OpraHu3alni, PEKOMEHIOBaHHOM denepaibHbIM
roCyapCTBEHHBIM aBTOHOMHBIM yupexkiaeHueM «PDenepanbHblii HHCTUTYT Pa3BUTHS
oopazoBarusiy (OI'AY «DPHUPO») B KkadecTBe MNPUMEPHONW MPOrpPaMMbl ISt
pean3anuyd OCHOBHOW mpodeccruoHaibHON oOpa3oBarenbHON mporpammbl CIIO Ha
0a3e OCHOBHOTO 00mero oOpa3oBaHUS C TOJYYCHHUEM CPEAHETO  OOIIEero
oOpazoBanus. [Ipotokon Ne3 ot 21 utons 2015r. PeructpanioHHbIi HOMEp peLieH3un
377 or 23 wrona 2015r. ®I'AY «DPHUPO» c¢ yuerom IlpumepHON OCHOBHOU
o0pa3oBaTeIbHONM MPOrpaMMbl CpeAHEro oOmiero oOpa3oBaHus, OJ0O0PEHHOU
pemieHreM (QenepalbHOrO  yu4eOHO-METOJMYECKOr0 OOBEAMHEHUS 10 O00leMy
oOpazoBanuio (mpoToko ot 28 uroHs 2016 r. Ne2/16-3).

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

VYyebOnas JTUCITUTUTHA «Marematuka U3y4aeTcs B IIUKJIC
o011e00pa3oBaTeNbHbIX JUCIHUIUINH, (OPMUPYEMBIX U3 00s13aTEIBHBIX MPEIMETHBIX
obnmacteit ®I'OC cpennero obmiero oOpa3oBanms, s crennanbHocTH 54.02.01
Huzaiin (o otpacnsim). Mzydenue aucrmrummasl bJ[.03 MaremaTtnka HeoOXoaumo
1151 ocBoeHus nocnenyromein nucuuruinasl EH.01 Maremaruka.

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

Heap aucuumiIuHbl: GOpPMHUpPOBAHHE MPEICTABICHHA O MaTeMaTHKE Kak
YHHUBEPCAJIHLHOM S3BIKE HAyKH, CPEICTBE MOJICITMPOBAHMS SIBICHUN W TIPOIECCOB, 00
U7CSX U METOJaX MaTeMaTHKH.

3agauu AMCUMIJIMHBI:

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

— pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpPaKEHUS,
AITOPUTMHUYECKON KYJIBTYPhl, KDUTHYHOCTH MBIIINIEHUSI HA yYPOBHE, HEOOXOJAMMOM
i Oy ryiieit mpoecCUOHATBHON eI TeIbHOCTH;



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

— pacHIMpeHHe W CUCTEMaTh3alus OOIMX CBEICHUM 0 (QYHKUHUIX, U3YUCHHUE
HOBBIX KJIACCOB 3JIEMEHTAPHBIX (QYHKIIUH;

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

— O3HAKOMJIGHHE C »dJeMeHTaMHu Ju(QepeHIMaibHOro HCYUCICHUS Kak
anmnapaToM UcCe0BaHus GYHKIMN, pellIeHUs MPUKIIAIHBIX 3a/1ay;

— WU3yYCHHE CBOWCTB MPOCTPAHCTBEHHBIX TeJ, (OPMUPOBAHHE YMEHUS
NPUMEHSATH ITH CBOMCTBA JJI PELICHUS MPAaKTUYECKUX 3a7a4;

— pacHMpeHHe U yriyOJieHWe MpPEeJICTaBIEHU O MaTEMaTUKE KaK 3JIEMEHTE
YeJIOBEUECKON KyJIbTYPBI, O IPUMEHEHUH €€ B IPAKTHUKE;

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

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

OcBoenue coaepkaHusl y9eOHOH AUCITUTIINHBI «MareMaTHkKa
00€eCIeunBaeT JOCTIKEHUE O0yUaOIIMMUCS CISAYIOMIUX Pe3yabmamos:.

JIUYHOCMHbBIX .

— c(hopMUPOBAaHHOCTh TPEACTABICHUN O MaTeMAaTHKE KaK YHHBEPCATbHOM
S3BIKE

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

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

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

— OBJAJCHHEC MAaTEMAaTUYECKUMH 3HAHUSIMU U YMEHHSIMHU, HEOOXOJAMMBIMUA B
MTOBCETHEBHOM KU3HU, IS OCBOCHHS CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCIUIUINH U
JTUCITUTIINH MPOQPECCHOHAIBHOTO ITUKJIIA, NI MOJydeHus oOpa3oBaHUSA B 00JIACTSX,
HEe TpeOyIoIUX yriyOJeHHOW MaTeMaTUUeCKON MOATOTOBKH;

— TOTOBHOCTh M  CIOCOOHOCTH K OOpa3oBaHWIO, B TOM  YHCIE
caM000pa30BaHNI0, HA TPOTSHKEHWW BCEH >KU3HU; CO3HATEIHHOE OTHOIICHHE K
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HEMPEPHIBHOMY OOpa30BaHUI0 KaK YCJIOBHUIO YCHEIIHOH TPO(PECCHOHATBLHON W
OOIIIECTBEHHOH JEATEIILHOCTH,

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

— TOTOBHOCTH K KOJJICKTUBHOH pabOTe, COTPYAHHYECTBY CO CBEPCTHHUKAMHU B
o0Opa3oBaTeIbHOM, OOIIICCTBEHHO TOJIC3HOH, YIeOHO-UCCIIeI0BATEILCKOH, TPOCKTHOH
U IPYTHUX BHUJAX NCATCIbHOCTH;

— OTHOIICHHWE K MPOPECCHOHANTBHON JEATCILHOCTH KaK BO3MOYKHOCTH
y4acTHS B pEIICHUH JIAYHBIX, OOIIIECTBEHHBIX, rOCyAapCTBCHHBIX,
OOIIEeHAITMOHABHBIX MPOOIIEM;

MemanpeOMemelx:

— YMEHHE CaMOCTOSTEIHHO OMNPEAENATh LEIH ASSTEIBHOCTH U COCTABIATH
IJIaHBl  JACATENBHOCTH, CaMOCTOSTEIBHO OCYIIECTBIISTh, KOHTPOJHUPOBATH M
KOPPEKTUPOBATh JACATEIBHOCTD, MCIOJB30BaTh BCE BO3MOXKHBIC PECYPCHI IS
TOCTIDKCHHSI TIOCTABJICHHBIX IEJIEH W pean3alliy TIJIaHOB JICSTEIbHOCTH; BEIOMPATH
YCHENIHbIE CTPATETUU B PA3IMYHBIX CUTYaIIHSIX;

— yMEHHE TPOIYKTHBHO OOIIAThCS W B3aWMOJCHCTBOBATH B TIPOIECCE
COBMECTHOU JCATEIbHOCTU, YUYUTHIBATH MO3UIIUU JIPYTUX YUACTHUKOB JIEATEIHLHOCTH,
7 HEeKTUBHO pazpemniaTh KOHPIUKTHL;

— BJQJICHUE HaBbIKAMHU [O3HABATEIBHOM, Y4YEOHO-MCCIIEIOBATEIbCKON U
MPOCKTHOW JESATENBHOCTH, HABBIKAMHU pa3peuieHuss MpooiieM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIbHOMY TOMCKY METOJOB PEIICHMs MPAKTUYECKHX 3ajad,
MPUMEHEHUIO PA3TUIHBIX METOJIOB TTO3HAHUS,

— TOTOBHOCTh UM CIOCOOHOCTh K CaMOCTOSTEIBbHOH WH(OpPMAIMOHHO-
MO3HABATEIILHON JEATEILHOCTH, BKJIOUas YMEHHE OPHUEHTHUPOBATHCS B Pa3ITHMUHBIX
UCTOYHHMKAX WHGPOpMAIMK, KPUTHYCCKA OICHWBAaTh W  HMHTEPIPETUPOBATH
uH(OPMAITHIO, TIOJTYIAeMYIO M3 PA3TMYHBIX HCTOYHUKOB;

— BIIQJICHUE S3BIKOBBIMH CpPEJICTBAMH: YMEHHE SICHO, JIOTUYHO W TOYHO
u3JlaraTh CBOIO TOUKY 3PEHUS, UCIIOIH30BaTh aJICKBAaTHBIC S3BIKOBBIC CPEICTBA;

— BIIQJICHUE HaBBIKAMH I[IO3HABATCIIBHOW pedJICKCHM KaK OCO3HAHMS
COBEpIIACMBIX JCHCTBUH ¥ MBICIUTEIBHBIX TPOIECCOB, WX pE3yIbTaTOB U
OCHOBAaHMH, TPaHUI] CBOETO 3HAHMS M HE3HAHMUs, HOBBIX MO3HABATEIbHBIX 3a/lady U
CPEIICTB ISl X TOCTHIKCHHUS,

— [ENeyCTPEMJICHHOCTh B MOWCKaX WU TPUHATHU  PEIICHUH,
COO0OpPa3UTENHHOCTh M MHTYHIUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUH;
CIIOCOOHOCTH BOCIIPUHUMATH KPAacOTy M TAPMOHHIO MUDA;

npeoMemHubIX:



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

— c(hOpPMHUPOBAHHOCTh MPEJCTABICHUH O MaTEeMAaTHYECKUX TMOHATUAX Kak
BAKHEUIIMX MATEMATHYECKUX MOJEIAX, IO3BOJIAIONIMX ONHUCHIBATH W HM3y4YaTh
pa3HbIE TPOLECCHl W SBJICHUA; IIOHMMAHUE BO3MOYKHOCTH aKCHOMAaTHYECKOIO
IIOCTPOEHUS MaTEMAaTUYECKUX TEOPUH,

— BJIAJICHUE METOJaMHU J0Ka3aTeJIbCTB U AJTOPUTMOB PELICHUS, YMEHHE HX
IIpUMe- HSTh, IPOBOJUTH TOKA3aTEIIbHBIC PACCYKACHUS B X0/I€ PEIICHUS 3a/1a4;

— BJIQJICHUE CTAaHAAPTHBIMM IIpUEMaMU pPCEIICHHS pAalUOHAIBHBIX U
UPPALMOHAIBHBIX, TIOKA3aTEIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHUH U
HEPaBEHCTB, UX CHCTEM;

— HCIOJb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCIE IS
IIOMCKA ITyTH PELIEHUS U WUTIOCTPALUH PEIICHNUS YPABHEHUH U HEPABEHCTB;

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

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

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

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

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

— YMEHUH HaxOJIUTh W OLICHUBATh BEPOSITHOCTH HACTYIUICHHS COOBITHH B
MPOCTEUIINX MPAKTUYECKUX CUTYalMsIX U OCHOBHBIE XapaKTEPUCTUKU CIyYaHHBIX
BEJINYMH;

— BJIAJICHHE HAaBBIKAMH HMCIOJIb30BaHUS T'OTOBBIX KOMIIBIOTEPHBIX ITPOrpamm
IIPU pELIEHUY 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 — nmud. 3auet
2 CeMecCTp -— 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, UHOUBUOYAIbHBIX 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 JTUCUMIJIMHBI:

KoauyecTBO ayIMTOPHBIX YaCOB Camocrost-
TeJbHasi padoTa
o0yuarouierocst
Teoperu-
HanmenoBanue paznenon IIpakTHyec- (uac.)
Bcero Yyeckoe
KHe 3aHSITUA (B T.4.
o0yueHue
KOHCYJIbTAIIUH)
1 2 3 4 5

Brenenue 2 2 - -
Anrebpa 22 8 14 12
VYpaBHEHMS U HEpaBEHCTBA 20 8 12 6
OCHOBBI TPUTOHOMETPUHU 18 6 12 8
OYHKIHNH, UX CBONCTBA U rpaduKu 18 8 10 8
Hayana maTemarnueckoro anaausa 28 18 10 8
Kombunaropuka, cratuctuka u Tteopus | 25 8 8 9
BEPOSITHOCTEN
['eomeTpus 32 20 12 15
Koucynpranumn 12
Bcero no pucuuminne 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 y4eOHOro MaTepuaJia
MaremaTuka B HayKe, TEXHHKE, SJKOHOMUKE, UHPOPMALMOHHBIX TEXHOJOTHUAX U IPAKTHUECKON 2 1
nesitensHOCTH. Llenn u 3amaun n3ydeHns MaTeMaTHKH Ipu ocBoernH mpodeccuit CI10 u
cnenuansHocTeil CI10
Pa3nen 1. Aare0pa 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 YHCIIOBBIX BBIPAKEHUH
Tema 1.2. KopHu, cTeneHu u Conep:xanue yueOHOro MaTepuasia
Jorapu(msi Kopuu u crenenu. Kopau HaTypasibHOM cTeneHH U3 YKciia U UX cBOMCTBa. CTeneHu ¢ 2 1
panMoHaJIbHBIMU TIOKA3aTeNSIMH, MX CBOMCTBA. CTEIEHH C IeHCTBUTENBHBIMY OKA3aTEIAMU.
IIpakTHYecKue 3aHATHA:
Brruucnenue u cpaBHeHHe KOpHEH. BrIloHeHne pacyeToB ¢ paaukaiaMu. Pemenue
uppauroHaibHeIX ypaBHeHHH. CpaBHeHue creneneil. [IpeoGpazoBanne BeIpakeHuil, cogep Kamx 2 2
CTCIICHU
IIpakTHYeckue 3aHATHA:
Pemenre nokasarenpHbIX ypaBHEHHN. Pelenue npukiiaiHbIxX 3a/1a4 2 2
Conep:xanue yueOHOro MaTepuasia
Jlorapudm. Jlorapudm uncna. OcHOBHOE JorapuPpMUIECKOE TOKAECTBO. [lecaTnuHbIe 1 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 Jlorapudpma
IIpakTHyeckue 3aHATHA: 2 2

JlorapudhMupoBaHue ¥ MOTCHITMPOBAHUE BHIPAKCHHIA.
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Pemenue norapudMuieckux ypaBHEHHUH

Coaeprxanue yuedOHOro MaTepuaJia

[IpeobpazoBanue anredpamdeckux BeIpakeHui. [Ipeobpa3oBanme parnoOHAIBHBIX, HPPAIHOHATHHBIX
CTCTICHHBIX, TIOKA3aTEIbHBIX U JIOTAPU(PMUUECKUX BBIPAIKESHHI

IIpakTH4Yeckue 3aHATHSA:
[TpubnmxeHHbIe BEIUNCICHNS U PEILICHNS NPUKIAJHbIX 3313

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

CamocrosiTeqibHast padoTa:

BBIMIOJIHEHHUE JOMAIIHUX 3aJaHui 1o pasaeny |

IIpumMepHas TeMaTHKa BHEAyIUTOPHOI CaMOCTOATEIbHOI 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 ypaBHEHH. PaninoHanbHble, HppalMOHAIbHBIE, TOKA3aTEIBHbIE U
TPUTOHOMETPUYECKHUE YPABHEHUS U CUCTEMBL.

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

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

IIpakTHYeckue 3aHATHA:
OCHOBHBbIE IPHEMBI PEIICHUS] YPaBHEHHH

IIpakTHYecKue 3aHATHA:
Pemenue cuctem ypaBHeHuUi

Tema 2.2. HepaBeHnctBa

Conep:xanue yueOHOro MaTepuasia

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

Conep:xanue y4eOHOro MaTepuaJia
PaI_II/IOHaJIBHLIe, HUppanuvoHaJIbHEBIC, IIOKa3aTCIIbHBIC n TPUTOHOMETPUUCCKUEC HCpaBCHCTBA.
OCHOBHEBIE MPUCMBI UX PCHICHUA
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IIpakTH4Yeckue 3aHATHSA:
Hcnons3oBanue cBONCTB 1 TpadMKoB (GYHKIHIA IS PELICHs YpaBHEHUH 1 HEPABEHCTB

IIpakTH4yeckue 3aHATHUSA:
[IpumMeneHnre MaTeMaTHYECKUX METOIOB JIJISl PELICHUS CONIEPXKATENbHBIX 3a/1a4 U3 PA3IMUHbIX
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 BHEAyIUTOPHOI CaMOCTOATEIbHOI padoThl
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. Bpamarensnoe nemkenne. CHHYC, KOCHHYC, TAHT€HC M KOTAHI'€HC YHCIia

[IpakTHyeckue 3aHATHS:
PagnanHbIil MeTO M3MEPEHHs YIIIOB BPAIEHUS U CBSI3b C TPalyCHONW 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 3aHATHA:

OCHOBHBIE TPUTOHOMETPUIECKHE TOXKAECTBA, GOPMYJIBI CIIOKEHUS, yaABoeHus, [I[peoOpa3oBanus
CYMMBI TPUT'OHOMETPHYECKUX (DYHKINH B IPOU3BEACHUE, IPEOOpa30BaHNE IPON3BEACHUS
TPUTOHOMETPUYECKUX QYHKIIUI B CYMMY

Tema 3.3 IIpeoOpazoBanms
MPOCTEUIINX
TPUTOHOMETPUIECKUX BhIPAKECHUN

Conep:xanue yueOHOro MaTepuasia

Hpeo6pa30BaHI/Ie CYMMBI TPUT'OHOMCTPUUCCKUX (byHKL[I/Iﬁ B IMPOU3BCACHUC U TPOU3BCACHUC B CYMMY

IIpakTHYecKkue 3aHATHA:

OCHOBHBIE TPUTOHOMETPUIECKHE TOKAECTBA, GOPMYJIBI CIIOKEHUS, yABoeHus, [I[peoOpa3oBanus
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 TpUrOHOMETpHYeCKre PYHKINU. APKCHHYC, apKKOCHHYC, apKTaHTeHc. [Ipocreiimme 2
TPUTOHOMETPUYECKUE YPAaBHEHNUS
IIpakTH4Yeckue 3aHATHSA:
O6patHbie TpUrOHOMETpUYECKUEe PYHKIMU: apKCUHYC, apKKOCHHYC, apkTaHTeHc. [IpocTeiimue 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 ®ynkuuun. ColicTBa Coaepxxanne yueOHOr0 MaTepHuasa
ynkumit. ObpaTHbIe GyHKIIH Oynknuu. OO61acTh ONpEeAEiCHUS] W MHOXECTBO 3HAuUeHHWH; rpaduk (QyHKIUM, [TOCTPOCHHE 2
rpadukoB (YHKITHHA, 3aJaHHBIX PA3IMIHBIMU CIIOCO0AMH
IIpakTHYecKue 3aHATHA:
[Iprmepsl 3aBUCUMOCTEN MEX1y IIEPEMEHHBIMU B pEAJIbHBIX POLECCAX U3 CMEKHBIX JUCLUIUIUH. 2
Omnpenenenue pyakuuid. [loctpoenne u ureHne 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, TaHTeHCca 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
[NocnmenoBarensHOCTH. CIIOCOOBI 3a/IaHUS ¥ CBOWMCTBA YHCIIOBBIX TOCIe0BaTeNbHOCTEH. [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 reoMeTpudecKasl MPOrpeccust
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 Gopmynel nuddepeHimpoanms, TabIUIA TPOU3BOIHBIX AIEMEHTAPHBIX (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! ncnoaB30BaHMSI IPOU3BOAHOM AJIS HAXOXKIACHUS HAWTYUIIEro peleHus B MPUKIaIHbIX
3amavyax. Bropas mponsBoHas, ee reoMeTpruecKuil u hu3maeckuii cMpIcit. Haxoxxnenne ckopocta
JUIs1 TIpoliecca, 3alaHHOTo (GopMyJIol 1 rpaduKoM

Tema 5.3. IlepBooOpasHas u
UHTErpaj

Conep:xanue yueOHOro MaTepuaJia

IlepBooOpaznas u uHTerpan. [IpuMeHeHue onpeneseHHOTO MHTErpana Uil HaXOXKACHMS IJIOMIAIH
KpuBosMHeHOH Tpanernyn. @opmyna Hetorona—JleiibHnma

Conep:xanue y4eOHOro MaTepuaJia
[MpuMeHeHHEe ONMpEeNeNIeHHOr0 WHTEerpaia A HAXOXICHUS TUIOMaTd KPUBOJMHEHHOW TparelyH.
®opmyna Herorona—Jleitbautia

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 MPUMEHEHUST MHTErpasia B GU3NKE U TEOMETPUHU

KonTtposbHas padora Ne 5: «Havyana MaTeMaTH4eCKOro aHAJIN32»

CamocTtosiTeqbHast padoTa

BBINOJIHEHHE JIOMAIIIHUX 33/IaHUM 110 pa3aeny S

IIpumepHasi TeMaTHKa BHEAYANTOPHON CaMOCTOATEJbHONH PadoThI
Hanmucanue pedepara:

[Noustue guddepeHimana 1 ero NPUIOKESHHSI

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 xuzHenesTenbHoCTU. [IpaBmia komMOMHaTopuKky. Pemienne KOMOMHATOPHBIX
3agad. Pasmernenusi, coueTaHus U epecTaHOBKU

Conep:xanue yueOHOro MaTepuaJia

®opmyrna 6mHOoMa HetoTona. CBoiicTBa OMHOMUHAIBHBIX K03 punmenToB. Tpeyronsuuk [ackans 2
Tema 6.2. DieMeHTHI TEOPUU Copaepxanne yueOHOr0 MaTepHasia
BEPOATHOCTEH CoObITHE, BEPOSATHOCTh COOBITUS, CJIOXKEHHE W YMHOXCHUE BEpPOSTHOCTEeH. [lowsmue o 2
He3a8UCUMOCmu cobbImull
[pakTyeckune 3aHATHS:
Krnaccuueckoe onpenenenue BeposITHOCTH, CBOMCTBA BEPOSTHOCTEH, TeopemMa 0 cyMmme 2
BEpOSITHOCTEW. BhIunclieHne BeposITHOCTEN
Tema 6.3. DeMeHTHI Coaepxxanne yueOHOr0 MaTepHuasia 2
MaTeMaTHYECKON CTATUCTHKA [IpencraBnenne JaHHBIX (TAOIUIBI, AHATPAMMBIL, TPaAhUKN)
IIpakTHyeckue 3aHATHS: 2
[Ipuxnanusie 3agaun. [IpeacraBienne YUCIOBBIX JaHHBIX
KonTtpoannas padota Ne 6: «KomOnHaTOpHKA, CTATHCTHKA M TEOPHUS BEPOATHOCTEI) 2
CamocrosiTeqbHast padoTa
BBINOJIHEHHE IOMALIHUX 3aJaHuH 110 pa3zaeny 6
IIpumepHasi TeMaTHKa BHEAYAUTOPHON caMOCTOATEJIbLHONH PadoThI 9
Hanucanue pedepara:
Cxembl bepHyIIM MOBTOPHBIX MCIIBITAHUN
CpenHrie 3HaUYEHUsSI M MX PUMEHEHHE B CTATHCTHKE
Paznea 7. I'eomeTpus 47
Tema 7.1 Koopaunats! u BekTopsl | Comepikanue y4eGHOTo MaTepuasia
[IpsamoyronpHas (aekapToBa) cucTeMa KOOpPAMHAT B MpocTpaHcTBe. DopMyiia pacCTOSHUS MEXKIY
JBYMSI TOUKaMu. YpaBHeHHs cepbl. Bektopbl. Mojynb BekTopa. PaBeHcTBo BekTopoB. CiioxkeHue
BEKTOPOB. YMHOKE€HHE BEKTOpa Ha 4ncio. Pa3moskeHre BEKTOpa MO HAIPABICHUSM. YTOI MEXIY 2
nBymsi BekTopamu. [Ipoexnus Bekrtopa Ha ock. Koopamuatel Bekropa. CkansipHOE NpPOH3BEICHHE
BeKTOpOB. Mcrosib30BaHnEe KOOPJMHAT ¥ BEKTOPOB IPH PEIICHUH MAaTeMaTUYeCKUX U MPUKIIaTHBIX
3ajau
IIpakTHYeckue 3aHATHA:
JexapToBa cucTeMa KOOpAMHAT B IPOCTPAHCTBE. Y PaBHEHUE OKPY>KHOCTH, Cephl, IIIOCKOCTH. 2

Paccrosinue Mexny Toukamu. Bektopsl. [leiicTBus ¢ BekTopamu. JlexkapToBa cuctema KOOpJIMHAT B
mpocTpaHcTBe. [IeficTBHsI ¢ BeKTOpaMu, 3alaHHBIMA KooparHaTamu. CKalIsipHOE MPOU3BEICHNE
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BEKTOPOB. BekTOpHOE ypaBHEHHE MPSIMO U TIOCKOCTH. VICTIONb30BaHe BEKTOPOB MPH
JI0Ka3aTeNIbCTBE TEOPEM CTEPEOMETPUHN

Tema 7.2. IIpsiMbIe U TUTOCKOCTH B
MIPOCTPAHCTBE

Coaeprxanue yuedOHOro MaTepuajia

B3anMHoe pacnonoxeHue AByX NpsMBIX B MpocTpancTBe. [lapamiensHOCTh MPSMOM U MIIOCKOCTH.
ITapanneabHOCTb MIOCKOCTEN

Coaeprxanue yuedOHOro MaTepuasia

IlepneHAUKYJISIPHOCTD IPSIMOM U TUIOCKOCTU. IleprieHauKysap 1 HaKJIOHHAs. YTOJI MEXAY IIPSIMOU U
IJIOCKOCTBIO. JIBYIpaHHbIN yrodl. Yron Mexay miockocTaMu. [lepneHauKyIsipHOCTb IBYX
IJIOCKOCTEH

Conep:xanue yueOHOro MaTepuaJia

I'eomeTpuyeckue MpeoOpa3oBaHuUs MPOCTPAHCTBA: MAPATUICIBHBINA TIEPEHOC, CHMMETPUS
OTHOCHUTENBHO MockocTy. [lapannensHoe npoektupoBanue. [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 MIPSIMOH M IIIOCKOCTH. TeopeMa o Tpex
neprneHauKysipax. [Ipu3Haky u cBOKCTBA MapaJlIeNbHBIX U MEPIEHINKYIIAPHBIX INIOCKOCTEN.
PaccrosiHHE OT TOYKM 0 IUIOCKOCTH, OT IIPSIMOM JI0 INIOCKOCTH, PACCTOSIHUE MEXKAY IIJIOCKOCTSIMH,
MEX[y CKPEIIMBAIOIIUMUCS MPIMBIMHU, MEXy IPOU3BOJIBHBIMU (QUTYpaMu B IPOCTPAHCTBE.
[TapamienbHOE IPOEKTUPOBAHUE U €I0 CBOMCTBA. B3aMMHOE pacIosoxeHne MpoCTPaHCTBEHHBIX

duryp

Tema 7.3. MHOrorpaHHuKH

Conep:xanue y4eOHOro MaTepuaJia

Bepmunbl, pebpa, rpanum mHororpanHuka. [Ipm3ma. [lpsmas npusma. [lpaBunbHas mnpu3Ma.
[apannenenumnen. Ky6.

Conep:xanue y4eOHOro 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

[IpencraBnenre o MpaBUIBHBIX MHOTOTPAHHUKAX (TETpadap, KyO, OKTadIp, MOAEKadAp 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. OceBble CEUCHUS U CEUSHUS, apauieibHble ocHoBaHut0. [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. HWHrerpanpHas ¢opmyna oOvema. Dopmynsr obbeMa Kyoda,
MPSIMOYTOJIFHOTO Mapaiieyenumena, npu3Msl, quianaapa. @opmyssl o0beMa nUpamMuIsl U KOHYCA.
DopMyJIbl IUIOLIAH TIOBEPXHOCTEN LIWIMHIPA 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 M TOTYIPABUIBHBIE MHOTOIPAaHHUKH

Konuueckue ceueHns: M X IPUMEHEHHE B TEXHUKE

15

KoHncyabTanun

12

Hroro

234

JJ1s XapaKTepUCTUKN YPOBHS OCBOCHHS Y4eOHOTO MaTepHaia HCIOIb3YIOTCS CIEAYIONe 0003HAYCHUS:
1. — 03HaKOMUTENBHEIH (Y3HAaBaHHE paHee N3yUYCHHBIX 00BEKTOB, CBOUCTB);
2. — PenpOLyKTUBHBIN (BBIMOJIHEHHE JICATEILHOCTH MO 00pasily, HHCTPYKIIMU HITU TTOJT PYKOBOJICTBOM)
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3.— HpOHYKTI/IBHI)II\/'I (HJ'IaHI/IpOBaHI/IC 1 CaMOCTOATCJILHOC BBIITOJIHCHUE ACATCIIbHOCTH, PCILICHUC HpO6J'IeMHI)IX 3az(aq)
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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 YKciia U UX cBorcTBa. CTerneHu ¢
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 BHIPAKCHUH.
[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. PaninonanbsHble, HppaluOHAIBHEIE,
NoKa3areibHble HepaBeHCTBAa. OCHOBHBIE PUEMBI UX
pemenus. Mcnons3oBanue cBOWCTB U rpauKoB QyHKIUH
IIPU PELICHUH YpaBHEHUH U HEpaBeHCTB. MeToa
uHTepBasioB. M300pakeHne Ha KOOPIMHATHOU MIIOCKOCTH
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 peajbHbIX OrpaHUYEHUH.

OCHOBBI
TPUTOHOMETPUU

Pannannas mepa yrna. BpamarensHoe nuxenue. CuHyc,
KOCHUHYC, TAHT€HC U KOTAHTe€HC yKciia. QopMyIibl
npuseneHus. Popmyisl cinoxkeHns. PopMysbl yABOCHUS
dopmyssl mooBUHHOTO yria. [IpeoGpa3oBanus
MPOCTEHIINX TPUTOHOMETPUUECKIX BBIPAKESHUH
[IpeobpazoBaHre CyMMBI TPUTOHOMETPUYECKUX (PYHKIIUH B
MIPOU3BEJICHUE U ITPOU3BEJCHUS B CYMMY.
TpuroHomeTprdecKue ypaBHEHHs 1 HEPABEHCTBA
[Tpocreiimue TpuroHoMeTpuueckue ypaBHeHusi. OopaTHbie
TpUrOHOMETpHUecKne QYHKIUU. APKCUHYC, apKKOCHUHYC,
ApPKTaHTEHC.
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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,
NEPUOIMIHOCTD. [IpoMexyTKH BO3pacTaHus U yObIBaHHA,
HauOoJIbIlIee U HAMMEHbIIIEe 3HAUCHUS, TOUYKU HKCTPEMyMa.
['paduueckas unrepnperanus. [Ipumepsr
(YHKIMOHATIBHBIX 3aBUCUMOCTEH B PEATbHBIX IpOIeccax U
SBIICHUAX. ApH(PMETHUECKHE ONepaluy HaJl PYHKIIUSIMH.
Cnoxnas hpyHkuus (kommno3uiys). O0patHbie (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 2JIEMEHTAPHBIX
¢bynkuud. [IpuMeneHne Mpou3BOAHON K UCCIIEOBAHUIO
GyHKIMH 1 TocTpoeHuto rpadgukos. [Ipumepsl
UCTOJIb30BaHUS MIPOU3BOAHOM JUISI HAX0XKJICHUS
HaWTyYIlIero peieHus B MpUKIaIHbIX 3a1a4ax. Bropas
IIPOM3BOJIHAS, €€ T€OMETPUUYECKUH U (PU3UUECKUH CMBICIT.
HaxoxneHnue ckopocTH JuIs mpoliecca, 3aJaHHOTO
dbopmyrnon u rpadukom. [lepBooOpaszHast 1 HHTETpal.
[TpumeHeHue onpeeeHHOro NHTerpaia Juisl HaX0XKICHHS
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, AUArPaMMBbl, 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. MHOTOTpaHHKUKH Bepuunsl,
peOpa, rpanu MHororpanuuka. I[Tpusma. Ilpsimas npusma.
[TpaBuibHas npusma. [lapamnenenunen. Ky6. [lupamuaa.
ITpaBuibHas nupamuaa. Y cedeHHasi MMpaMuaa.
Terparap.CuMMmerpun B KyOe, B apajijiesieuIee, B
npusme u nupamuje. CedeHus Ky0a, IPpU3Mbl U IUPAMUIBL.
[IpencraBienue o npaBUIbHBIX MHOIOIPAaHHUKAX
(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, napaienbHable ocHoBanuio. llap u cdepa, 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. DopMyIisl
IUIOUIA/IM OBEPXHOCTEH IIMIIMHPA 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.
Pa3no)xeHne BEKTOpa M0 HallpaBJICHUAM. YTOJI MEXKAY
IByMs BekTopamH. [Ipoeknns Bekropa Ha ock. KoopauHaThl
BeKkTOpa. CKaJIIpHOE NTPOU3BENECHNUE BEKTOPOB.
Hcnons30BaHne KOOPAMHAT U BEKTOPOB IPU PEILICHUH
MaTEMaTUYECKUX M NPUKIAJHBIX 33]a4.

v

IIpumeuanne: Y — ycTHBIN onpoc, /] — MaTeMaTH4eCKuil TUKTaHT

2.4.2. 3aHATHA CEMUHAPCKOI'0 THIIA
He npenycmoTrpensl

2.4.3. IlpakTHyeckue 3aHATHSA

Ne

HaumeHnoBanmue
pazzaena

HanmvenoBaHue npakTuieckux (JlabopaTopHBIX) paboT

dopma
TEKYLIETO
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KOHTPOJIA

2

4

Bsenenue

M

Anrebpa

Apudmernueckue 1eHCTBHS HAJ YUCIaMU, HAXOXKICHUE
MPUOIMHKEHHBIX 3HAYCHUH BEJIMYMH U MOTPEIIHOCTEN
BBIYMCIICHUH (a0COIFOTHOW ¥ OTHOCUTEIHHON ), CPAaBHEHHUE
YHCJIOBBIX BbIpQXXEHUU. BhIunciieHne U CpaBHEHUE KOPHEU.
Brinonnenue pacueroB ¢ paaukanaMmu. Pemenue
HppalOHAIBbHBIX ypaBHEHUH. HaxoxxaeHue 3HaueHun
CTEINEHEH ¢ palMOHaIbHBIMU NOKa3aTeasiMu. CpaBHEHUE
creneHert. [IpeoOpa3oBanus BRIpaKCHUH, COACPIKALIIX
cTeneHu. Penenne nokaszarenbHbIX ypaBHEHUU. Penenue
NPUKIAAHBIX 3a1a4. HaxoxeHue 3HaueHny jorapudma no
IIPOU3BOJILHOMY OCHOBaHMI0. [lepexo oT ogHOroO
OCHOBaHUS K JApyromy. Beruncnenue u cpaBHeHue
norapugmos. JlorapudpmupoBaHue ¥ NOTEHIUPOBAHUE
BbIpakxeHUH. [IpuOnMKeHHbIE BEIUMCIICHUS U PELICHUs
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
CBOJCTB U TpadUKOB QYHKIWH IS 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. IIpocTeniime TpuroHoMeTpuieckue 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-
JTUHEWHOH U APOOHO-TMHEWHOH QyHKIMK. HenpepbiBHBIE 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. [lokasarenbHble, TorapupMUIecKHe,
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
CMBICTT IPOU3BOJHON. Y paBHEHHE KacaTeIbHOH B 00IIEM BHUJIE.
[IpaBuna u Gopmyssl nuddepeHurpoBaHys, TaOIUIA
MIPOM3BOJHBIX 3JIeMeHTapHbIX (QyHKUnH. MccnenoBanne GpyHkoun
C TIOMOIIEI0 PON3BOAHON. HaxoxieHre HanOoIbIIero,
HaMMEHBILIETr0 3HAYCHUS M IKCTPEMAJIbHBIX 3HAUYCHUH (DYHKIHIH.
Wnterpan u nepsoodpazHas. 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 komOnHaTopuku. Pemenue
KOMOMHATOPHBIX 3a/1a4. Pa3memenus, coueTanus u
nepectaHoBku. bunom HeioToHa u Tpeyronbuuk [lackans.
[Ipuxnagnsie 3anaun. Kinaccuueckoe onpezeneHue BeposiTHOCTH,
CBOMCTBA BEPOSITHOCTEH, TEOPEMA O CYMME BEPOSTHOCTEH.
Brruucnenue BepositHocTed. [Ipukiiaanpie 3aaaqu.
[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 MapAJUIETIbHBIX U NEPIEHANKYIIIPHBIX INIOCKOCTEH.
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 OPMOLOHANLHOU NPOEKYUY MHO20Y20nbHUKA. B3anMHOe
pacroioxkeHne MPOCTPaHCTBEHHBIX GUryp. PaznnuHbie BUABI
MHOTOIrpaHHUKOB. X n306paxenus. CedeHusi, pa3BepTKH MHOTO-
rpanHuKOB. [Inomane nosepxHocTu. Buasl cuMmeTpuit B
IMPOCTPaHCTBE. CI/IMMeTpI/ISI TCJI BpalllCHUS 1 MHOT'OI'PaHHHUKOB.
Brrancnenne momanert 1 o00bemMoB. Bektopsl. JlercTBus ¢
BEKTOpaMH. JlekapToBa cucTeMa KOOpIUHAT B TPOCTPAHCTBE.
YpaBHeHHE OKPYKHOCTH, cpepbl, INTIOCKOCTH. PaccTosiHue Mex Iy
ToYKaMu. J[e’CcTBHSI ¢ BEKTOpaMH, 3aJJaHHBIMH KOOPAHHATAMH.
CxkassipHOE IPOM3BEACHNE BEKTOPOB. BekTOpHOE ypaBHEHHE
MPSIMOM U MIOCKOCTH. Mcrioap30BaHne BEKTOPOB IpU
JTIOKA3aTeJIbCTBE TEOPEM CTEPEOMETPHH.

V. I1P,KP

2.4.4, ConepxaHue CaMOCTOATEILHONH PadoThI

CamocrositenbHas pabota cryaeHToB (CPC) — 3T0 akTuBHBIE (HOPMBI
WHIUBUIYAIbHOM M KOJUIEKTUBHOM NEATEIbHOCTH, HAlPaBJICHHbIC HAa 3aKpeIUICHHE,
pacHIMpeHre W CHCTEMAaTH3alyi0 IMPOWJIEHHOrO MaTephalia Mo TeMaM Y4eOHOM

JUCITUITIIUHBI.

CamocTosTenbHass paboTa sBIsIeTCS OJHUM U3 BHUJOB Y4E€OHBIX 3aHATHN
CTYZIEHTOB, LIEISIMUA KOTOPOM SABIIAOTCS:

— CHCTEMAaTH3alMs U 3aKPEIUICHUE IIOJYYEHHBIX TEOPETUYECKUX 3HAHUU M
IIPAKTUYECKUX YMEHUHN CTYICHTOB;

— yriyOJieHUe U pacliupeHre TEOPETUUECKUX 3HaHUH;

— (opmupoBaHHEe YMEHHH HCIOJNB30BATh Pa3IUYHbIE HH(POPMAIIMOHHBIE
VUCTOYHUKK  (HOPMATUBHYIO, TMPaBOBYIO, CIOPABOYHYIO  JOKYMEHTAIUIO
CHEUATbHYIO JIUTEPATYPY);

25




— pa3BUTHE T[I03HABATEIbHBIX CHOCOOHOCTEM W AKTUBHOCTH CTYJEHTOB,
TBOPYECKOM VMHUIMATHUBBI, CaMOCTOSITEJIBHOCTH, OTBETCTBEHHOCTH u
OpPIraHHU30BAHHOCTH;

— (OpMHPOBAaHHE CAMOCTOSITEIBHOCTH  MBILUICHUS, CIIOCOOHOCTEH K
caMOpa3BUTHUIO, CAMOCOBEPILICHCTBOBAHUIO M CaMOpeaIn3aluy;

— pa3BUTHE UCCIEI0BATENICKUX YMEHUH.

B xauectBe popm um MeronoB koHTpoiisi BHeayauTopHo CPC MoryT ObITH
UCIIOJIb30BAaHbl CEMHHAPCKUE 3aHATHSA, 3a4€Thl, TECTUPOBAHUE, KOHTPOJbHBIC
paboThl, MATEMATUYECKUE TUKTAHTHI U AP.

Kpurepusimu onieHku pe3ynbratoB BHeayauTopHoi CPC saBisroTcs:

— YPOBEHb OCBOCHHSI y4€OHOI0 MaTepHuaa,;

— YMEHHE UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHHUS TMPU  BBINOJHEHUU
MPaKTUYECKUX 3a]1ay;

— 000CHOBAaHHOCTb U YETKOCTh U3JI0KEHHS OTBETA;

— o(opmiieHHE MaTepuana B COOTBETCTBUU C TPEOOBAHUSMU.

Kontpose pesynpraToB BHeayauTopHo CPC MOXET OCYHIECTBIATHCA B
npenenax BpEMEHH, OTBEIACHHOIO Ha oOs3aTenbHble ydyeOHbIE 3aHATHS U
BHeayauTopHyr0o CPC, MOXET NMpoXoAUTh B NMHUCbMEHHOW, YCTHOM WJIM CMEIIAHHON
dopMe, ¢ peicTaBIEHUEM MPOIYKTa TBOPUECKON AESATEIbHOCTU CTY/ICHTA.

Bunni CPC:

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

— 10 3aKpPeIVIEHUI0 U CHUCTEeMATH3alUM 3HAHWii: paboTa ¢ KOHCIIEKTOM
JeKiuu, pabota C Yy4eOHUKOM, JOTOJIHUTEIBHOM JIUTEpaTypoM, MOATrOTOBKA
JIOKJIaJ0B;

— o GOpMHUPOBAHMIO YMEHHI M HABBIKOB: PEIICHUE ITPOOJIEMHBIX BOIIPOCOB
P MOJITOTOBKE K DK3aMEHY.

IIpumepHas Tematuka pedeparos:

HenpepsiBHBIE ApOOH.

IIprMeHenne CI0KHBIX IPOLICHTOB B JKOHOMUUYECKUX pacyeTax.
[TapannenbHOE IPOEKTUPOBAHHUE.

CpenHue 3HaYeHUs 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 UX MPUMEHEHUE B TEXHUKE.

10 [Tonsitue nuddepenimana u ero NPUI0KECHHUS.

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 oOydarommxcsi OTBOJUTCS 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 YUpPEKIACHUN
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. ObmeoOpa3oBarenbHbie 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. - (IIpodeccuonanpHoe

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  Opaiir, 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 oopazosanus / M. 1. bammakog. - 4-e u3n., crep. -
MockBa : Axagemus, 2017. - 253 c. : un. - (IIpodeccuonanpHoe
obpaszopanne. O0OneoOpazoBarenbHbie qUCUIUHHEE). - ISBN 978-5-
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OcHoBBI 1. bBoromonos, H. B. Maremaruka : yue6nuk mus CIIO / H. B.
TPUTOHOMETPHH boromoros, I1. . Camoiinenko. — 5-e u3m., nmepepad. 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 06a3e OCHOBHOIO OOIIEro 0Opa30BaHUS C MOJyYECHUEM
cpenHero obmero obpa3zosanusi / M. W. bammakos. - 4-¢ u3n., crep. -
Mocksa : Axamemus, 2017. - 253 c. : un. - (Ilpodeccuonanbuoe
obpaszoBanue. O0meoOpa3oBarenbHbie qUCHUIUHHE). - ISBN 978-5-
44
DyHKIHH, ux|1. boromonos, H. B. Maremaruka : yueOnuk mis CIIO / H. B.
CBOIiCTBA u|boromoros, I1. . Camorinenko. — 5-e u3zz., nepepad. u mon. — M. :
rpaguKu W3narensctBo  Opaiir, 2017. — 396 c¢. — (Cepus
[IpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94.
Hauana 1. Boromono, H. B. Maremaruka : yueObnmk mis CIIO / H. B.
MaTemarudeckoro |boromonos, I1. M. 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
MaTeMaTH4ecKoro axanusa, reomerpus [Tekcr] y4eOHUK /ISt
HCIIOJIb30BaHUs B Y4eOHOM Ipoliecce 00pa3oBaTeNbHBIX YUPEKICHUIN
CIIO na 6a3e OCHOBHOrO o00Iero oOpa3oBaHHs C MOJYYEHHUEM
cpennero obmero oopazosanus / M. U. bammakos. - 4-e u3sn., crep. -
MockBa : Axagemus, 2017. - 253 c. : un. - (IlpodeccuonanpHoe
obpaszoBanue. OOmeoOpa3oBarenbHble qUCIUIUHHEE). - ISBN 978-5-
44
1. boromonos, H. B. Marematuka : yuebnuk nns CIIO / H. B.
Kom6unaropuka, |boromornos, I1. M. Camoiinenko. — 5-e u3n., nepepad. u gon. — M. :
CTATHCTHKA uU3narenscteo  FOpaiir, 2017. — 396 c¢. — (Cepus
Teopust [Ipodeccuonansuoe obpazosanue). — ISBN 978-5-534-02325-1. —
BEpPOSITHOCTEN Pexxum noctyna : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94.
1. boromonos, H. B. Maremaruka : yueOonuk mns CIIO / H. B.
Boromonos, I1. . Camoiinenko. — 5-e uzn., nepepad. u momn. — M. :
M3parensctBo  FOpaiir, 2017. — 396 c¢. — (Cepus
IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-02325-1. —
Pesxxum noctyma : www.biblio-online.ru/book/C8B3E146-8416-46D9-
I'eomerpus B3CA-0273570A9D9%4.

2. bammakoB, Mapk lBanoBuu. MaremaTtuka: airebpa M Hadaja
MaTeMaTH4ecKoro axanusa, reomerpus [Tekcr] y4eOHUK /ISt
HCIOJIb30BaHUs B Y4eOHOM Ipoliecce 00pa3oBaTeIbHbIX YUpPEKICHUN
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. OOmeoOpa3oBarenbHbie QUCHUIUTHHEI). - ISBN 978-5-
44

29




3. OBPA3OBATEJIBHBIE TEXHOJIOT'THU

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

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

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

1) TMYHOCTHO-ZCSITEIbHAS TEXHOJIOTHS;

2) urpoBasi TEXHOJIOTHS;

3) pa3BuBarolias TEXHOJIOTUS,

4) 3mopoBbecOeperaroIas TeXHOJIOT S,

5) nH()OKOMMYHUKAIITMOHHAS] TEXHOJIOTHSI.

3.1.00pa3oBaTe/ibHbIC TEXHOJIOIMH IIPH NPOBEICHUH JIEKIUH

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

1 2 3
1. BBenenue JIngHOCTHO-IeATENbLHAS
TEXHOJIOTHSI,
pa3BUBAIOIIAS] TEXHOJIOTHUS
2. Tema 1.1. Pa3zBuTHE NOHATHS O UHCIIE JIM4YHOCTHO-eATenbHas 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 TPUTOHOMETPUUYECKHE 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 ®ynkuu. CBoCTBa HYHKIIHA. 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,
pa3BHUBAKOIAS TEXHOJIOTHUSA

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,
pa3sBuBaronias TCXHOJIOTUA

Tewma 3.4. Tpuronomerpruueckre ypaBHEHUS U
HEpaBEHCTBa

JInaaOCTHO- eI TENbHAS
TEXHOJIOTHS;
pa3BHUBAIOIIAS TEXHOJIOTHUS

10.

Tema 4.1 @ynkiuu. CoiicTBa QYHKITUH.
OO6paTHble QyHKIIUN

JIMYHOCTHO-AeATeIbHAs
TECXHOJIOTHA,
pa3BuBaromias TCXHOJIOTUA
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11. Tema 4.2. 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 IPOCTPAHCTBE 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. MaTepuajibHO-TeXHHYeCKas1 0a3a, HeoOXoauMast JJIs1 OCyIeCTBIEeHUS
o0pa3oBaTe/IbHOTO MPOLECcCca M0 TUCHUILUIUHE

Peanu3zamus yueOHOM AUCHUILIMHBI OCYIIECTBISICTCS B KaOMHETe MaTEeMaTHKH,

yi. lumutposa, 200, ayx. 405.

O6opynoBanue yueOHOro kKabUHeTa:
crieluaIu3upoBaHHas MeOelb U CUCTEMbI XpaHEeHHU (JJ0CKa KJIacCHAasi, CTOJ U
CTYJI YYUTEJNsl, CTOJIBI U CTYJIbSl YYeHUYECKHUE, IMKaDbI 111 XpaHEHHs YIEOHBIX
MOCOOMi, CUCTEMBI XpaHEHUS TaOIHI] U TIJIaKaTOB);
TEXHUYECKHUE Cpe/icTBA 00yueHus (pabodyee MECTO YUUTENs: KOMITbIOTED
YUUTEIs, BUCOTIPOEKTOP, dKpaH, JurieH3nonHoe [10);
JIEMOHCTPALIMOHHbBIEC Y4€OHO-HATJIAIHbIE TOCOOUS (KOMILJIEKThI CTEHJIOB,
KOMITJIEKTHI TaOJIUII, TOPTPETHI BEIAAOIINXCS MATEMATHKOB, KOMIUICKT
WHCTPYMEHTOB KJIACCHBIX C MATHUTHBIMH JICPKATEISIMH ),
ANIEKTPOHHBIE CPEACTBA 00YUEHUSI (KOMIUIEKT BUACOPUIHLMOB).

4.2 TlepeyeHb HEOOXOAMMOI0 MPOTPAMMHOI0 o0ecneyeHus

1.

Omnepanuonnas cucrema Microsoft Windows 10 (mor. Ne73—-AD®/223-
®3/2018 ot 06.11.2018, cornamenrie Microsoft ESS 72569510);

[Maker nporpamm Microsoft Office Professional Plus (mor. Ne73—AD®/223-
®3/2018 ot 06.11.2018, cornamenue Microsoft ESS 72569510);

7-zip GNULesser General Public License (cBoGomHoe mporpaMMHOE
obecrieueHue, He OTPaHUYCHO, OECCPOUHO);

Hurtepner Opayszep Google Chrome (6ecriaTHOe mporpaMmMHOe 0OecrieueHue,
HE OIpaHHYCHO, O€CCPOUHO);

K-Lite Codec Pack — ynHuBepcanbHBIi HAOOP KOJEKOB (KOJUPOBIIUKOB-
JEKOJIUPOBIIMKOB) W YTWIUT JJII TPOCMOTpa U 00pabOTKU ayauo- W
BusieodaioB (OecrulaTHOe NporpaMMHoOe oOecreueHrne, He OTrpaHuyYeHO,
OeccpouHo);

WinDjView — nporpamma ais npocmotpa ¢ainoB B ¢popmate DIV u DjVu
(cBoOOHOE TTpOrpaMMHOE OOECIIeYeHUE, HE OTPaHUYEHO, 0€CCPOUHO);

Foxit Reader — mnpukiagHoe MporpaMMHOE OOeCHedYeHHE I MPOCMOTpa
AJIEKTPOHHBIX JOKyMeHTOB B crangapre PDF (GecriatHoe mnporpammHoe
obecrnieueHue, He OTPaHUYCHO, OECCPOUHO).
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5. IEPEYEHBb OCHOBHOMU u NOMOJTHUTEJBbHON YYEBHON
JUTEPATYPbBI, HEOBXOJUMOM 1JI51 OCBOEHUSI JUCHUTILINHBI

5.1. OcHoBHas IUTEpPaTypa:

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

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

3. bammakoB, Mapk UBanoBuu. MaremaTuka: anrebpa U Hayajia
MaTeMaTU4YeCcKoro aHaiamusa, reomerpusi [TekcT]: 3agaunuk : ydyeOHOe mocoOue Jyis
UCIIOJIb30BaHUsI B Y4eOHOM IMpoiiecce oOpazoBaTeiabHbix yupexaenuit CIIO na 6aze
OCHOBHOT'O 00111eT0 00pa30BaHus C MOJyYeHHUEM cpeaHero obiero oopasoanus / M.
N. bammakoB. - 4-e wu3a., crep. - MockBa : Axamemus, 2017. - 414 c. -
(ITpodeccuonansuoe obpazoBanue. Ob6IIe0OpazoBaTeIbHbIe TUCHUILTUHEI). - ISBN
978-5-4468-5127-0 68-5988-7

5.2 lonoJiHUTEJIbHAS JIUTEPATypa

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

2. boromonos, H. B. IIpaktuueckue 3aHaTus no marematuke B 2 4. Yacts 1 :
yaeonoe nocodue st CITO / H. B. boromonos. — 11-e uzn., nepepad. u gom. — M.
: UzpmarensctBo HOpaiit, 2017. — 285 c¢. — (Cepust : Ilpodeccuonanbuoe
obpaszoBanue). — ISBN 978-5-534-01899-8. — Pexum goctyma : www.biblio-
online.ru/book/B2077BBB-EF95-4E5F-AFE1-9AABGEBG9ALY.
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5.3. llepuoguyeckne U3TAHUA:

1. XKypnan Maremartuka B IIKOJI€

2.0nekTpoHHas 6ubimoreka "Mznarensckoro qoma "I'pebeHHUKOB"
(www.grebennikon.ru);

3 .base! nanusix koMnaanu «Mcrt Beroy» (http://dlib.eastview.com).

5.4. Ilepeyenn pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«HTEepHET», HEOOXOTUMBIX /1JI51 OCBOECHHSI AU CHMILINHBI

1.

2.
3.

8.

9.

MuHHCTEPCTBO HAayKu HW  BbIcHiero oOpaszoBaHusi Poccuiickoi
®deneparnmu (https://minobrnauki.gov.ru/);

denepanbhblii moptai "Poccuiickoe odopazosanue” (http://www.edu.ru/);
Nudopmanmonnas cucrtema "EnnHoe okHO 10CTyna K 00pa3oBaTelbHbIM
pecypcam" (http://window.edu.ru/);

Enunas  xomnmeknust  1udpoBBIX  00pa3oBaTENbHBIX  PECYpPCOB
(http://school-collection.edu.ru/);

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

Oo0pa3zoBarenbHbIN opTan "Yuebda" (http://www.ucheba.com/);

IIpoextr ['ocymapCTBEHHOrO HMHCTHUTYTa PyccKoro s3bika umeHun A.C.
[Tymkunaa "O6pa3oBanue Ha pycckom" (https://pushkininstitute.ru/);
Hayunas snekrponnas oudnuorexa (HOB) (http://www.elibrary.ru);
HarrionaneHas snektponnas oubnmuoteka (http://H30.pd/);

10. KubepJlenunka (http://cyberleninka.ru/).
11. CnpaBouHO-UHGOPMAIIMOHHBIT opTan "Pycckuii A3bIK"

(http://gramota.ru/);

12.Cayx0a TeMaTHYECKHX TOJKOBBIX cioBapeit (http://www.glossary.ru/);
13.CnoBapu u sunukinoneauu (http://dic.academic.ru/);
14 Koncynbrant Ilmioc - chnpaBoyHasi mpaBoBasi cucTteMa (JOCTyN IO

JIOKAJIbHOM CETH
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6. METOANYECKHUE YKA3AHUA U1 OBYUYAIOIIUXCA TTO
OCBOEHMHIO JUCIIUITJIMHbI

JlucrumuinHa npeaycMaTpyuBaeT JIEKIIMOHHbBIE U MPAKTUYECKUE 3aHSITHS.

VYcnenrHoe u3yueHue Kypca TpeOyeT MoceeHus JIEKIUM, akTUBHOM paOoThl Ha
MPAKTUYECKUX 3aHATUAX, BBIMOJHEHUE BCEX YYEOHBIX 3a/laHus MpernojiaBaTelid,
O3HAKOMJICHUE C OCHOBHOM U JIOMIOJIHUTENILHOM JIUTEpaTypOH.

Bo Bpewmst JieKIiuM CTyICHT HO0JKEH BECTH KOHCIIEKT.

PabGoTta ¢ KOHCIIEKTOM JIEKIMI MpeanoiaraeT mpocMOTp KOHCIIEKTa B TOT Ke
JneHb mocie 3aHsaTui. [lpu 3TOM HEOOXOJMMO MOMETHTh MaTepHayibl KOHCIIEKTA,
KOTOpBIC BBI3BIBAIOT 3aTpyAHEHUs sl NoHuMaHus. I[lpu »TomM oOyuaronuiics
JIOJDKEH CTapaTbCsl HAWTHM OTBETHl HA 3aTPYJAHUTENBHBIE BOIPOCHI, HCIOIb3YS
PEKOMEHyEMYIO JINTepaTypy. Eciin eMy camMocTOsATENbHO HE yIal0oCh pa3o0paThes B
MaTtepuaie, Heo0X0IUMO C(HOPMYIMPOBATH BOMPOCHI U OOPATUTHCS 3a MOMOIIBIO K
MIPENo/IaBaTeIt0 Ha KOHCYIbTAIIUU WK ONVbKaIen JeKIUH.

OOyuaroiieMycsi HEOOXOJIUMO PETYJSIPHO OTBOJAUTH BpeMs i MOBTOPEHUS
MPOMJICHHOTO Marepuala, NOpOBEpPsi CBOM 3HAHUSA, YMEHUS U HAaBBIKK IO
KOHTPOJIBHBIM BOIIPOCAM.

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

Metoauueckue yka3aHus K IPaKTUUECKUM 3aHSATUSIM IO TUCITUIUIMHE HAPSTY C
paboueil mporpamMmoit u rpadKoM y4eOHOTO MPoIiecca OTHOCATCS K METOANYECKUM
JIOKyMEHTaM, OINpPEAEIISIONIMM YPOBEHb OPraHU3allii U KauecTBa 00pa30BaTEIbHOIO
npoiiecca.

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

B xone BbINOIHEHUS HWHAWNBUIYAIBHOTO 3aJaHUS MPAKTHUUYECKOTO 3aHATHS
CTYJIEHT TOTOBUT OTYET O pabore. B oTuer 3aHOCATCS pe3yiabTaThl BBITOJHEHUS
KOKJIOTO MyHKTa 3amanust (rpaduku, TaOIMIBl, pacueThl, OTBETHI HA BOIMPOCHI
MYHKTOB 3aJaHUsl, PEUICHWE MPUMEPOB U 3aAad U T.i.). 3a 10 MUH 10 OKOHYAHUS
3aHATUS TPErnojiaBaTelb MPOBEPSET OObEM BBHINOJIHEHHONW HA 3aHATUU PAOOTHI U
OTMEYaeT pPe3yJibTaT B paboueM KypHale.

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

[Tocne mpoBepku oTYeTa MpenojaBaTelb MOXET MPOBOJIUTH YCTHBIM WU
MHUCHbMEHHBIA  OMPOC CTYACHTOB JUIi KOHTPOJISI YCBOCHHSI HWMH OCHOBHBIX
TEOPETUYECKUX U MPAKTUYECKUX 3HAHUI 10 TeME 3aHATUS (CTYJCHTHI 10JKHBI 3HATh
CMBICJI TOJIYYEHHBIX MU PE3YyJbTaTOB M OTBETHl HAa KOHTPOJIbHBIE BOMpOCHI). [lo
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 npeacrasisieT co60i COBOKYITHOCTh KOHTPOJIUPYIOIINX
MaTepUajIoB, MO3BOJSIIOIIMX OLEHUTh YMEHMs, 3HAHUSA, NPAKTUYECKUN OIBIT U
OCBOCHHbBIE KOMITETEHIIUU.

@DOHIbI OLEHOYHBIX CPEACTB MO3BOJISIIOT YCTAHOBUTH COOTBETCTBUE YPOBHS
MOATOTOBKM CTYJ€HTa Ha KaXJO0M OJTarne oOyudeHus TpeOoBaHUAM padboueid
nporpaMmbl  y4eOHON JHUCHUIUIMHBI, padodyell mporpaMMbl MPOPecCHOHATBHOIO
MOAYJISl, IpOrpaMMamM MPaKTHK, TPOrpaMMe rOCy1apCTBEHHOM UTOTOBOM aTTECTALIMH.
3amayaMu (POHIOB OLIEHOYHBIX CPEJICTB ABIISIOTCS:

—KOHTpPOJIb M  yNpaBiICHHE TPOIECCOM MNPUOOPETEHUS  CTYyAEHTaMU
HEOOXOIUMBIX 3HAaHHUU 17§ YMEHHUH, OIpeAeIEHHBIX benepanbHBIMU
rocyapcTBeHHbIMU OOpazoBaTenbHbIMU cTaHaapTamu CIIO mo cooTBercTByrOIIEH
CHELUATBHOCTH;

—KOHTpOJIb W yIpaBiieHHe aocTkeHueM ueneit peannzauunu [TIICC3 CIIO,
ONMpEJENCHHBIX B BUAE Habopa o0mMX M TOPO(EecCHOHATBHBIX KOMIETEHIUH
BBITYCKHHUKOB,

—o0ecreyeHne COOTBETCTBUSL pe3yJbTaTOB OOy4YeHHUs 3ajadaM Oyayuiei
npo(hecCHOHANLHON e TEIbHOCTH BBIITYCKHUKA.

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 CAEAYIOUUX CIyYasx:
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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, uepTexkax wWwid Trpadukax (ecinu 3TH BUAbl pabdOT HE SBISIIMCH
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 I10 TPOBEPSIEMOM TEME.

Ommemxka «2» CTaBUTCS, €CIIH:

— JIONYUIEHBI CYIIECTBEHHBIE OIIMOKH, MOKA3aBIIME, YTO OOYYaIOIIMICA HE
oOnasaeT 00s3aTeNbHBIMU YMEHUSIMU IO JAHHOM TeMe B MOJHOM Mepe.

OreHKa YCTHBIX OTBETOB OOYYAIOIIMXCS 110 MAaTEMATHKE:

OTBET OLICHUBAETCSI OMMEMKOU «5», €CIIA CTYACHT:

— TMOJHO PacKpbUl COJEpKaHUE MaTephalia B 00beMe, MPeayCMOTPEHHOM
IIPOrPaAMMON;

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

— TMPaBUJIBHO BBINOJHWI PUCYHKH, YEPTEXH, TIpadUKu, COMYTCTBYIOIIUE
OTBETY;

— TOKazaJl yMEHHUE WJUTIOCTPUPOBATh TEOPHUI0 KOHKPETHBIMH MPUMEpPAMHU,
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 HABOSIIINX BOIIPOCOB MPEIO1aBaTEeIs;

— BO3MOXHBI OJHA — JIBE€ HETOYHOCTH NPU OCBEIICHUH BTOPOCTEIEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKaX, KOTOPbIE YUYEHHUK JIETKO HCIPABHJ MOCIE 3aMEUaHMs
YUUTENS.

OTBeT OLIEHUBAETCA OMMeEmKOU «4», €CIM 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 MOCJIE 3aMeUYaHusl IPENO1aBaTEeNs;

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

Ommemxka «3» CTaBUTCA B CIEAYIOIIHUX CIyYasx:

— HENOJIHO PAaCKpBITO COJEepKaHue Marepuana (CoJIepk aHUE H3JI0KEHO
dbparMeHTapHO, HE BCerjJa TMOCIE0BaTEeNIbHO), HO TMOKa3aHO oO0Ilee MOHUMaHUE
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BOIIPOCA M  MPOJAEMOHCTPUPOBAHBI YMEHHMS, JIOCTAaTOYHBIE [IJIi  yCBOEHUSA
nporpaMMHOro Mmartepuaia (ompeneneHbl «TpeOoBaHUSIMM K MaTeMaTHU4eCcKOu
MOJATOTOBKE O0YYAIOIINXCS» B HACTOSIICH MpOorpaMMe 1o MaTeMaTHUKeE);

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

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

— OpU  JOCTaTOYHOM 3HAHUU TEOPETUYECKOr0 Marepuajia  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 TEPMHUHOJIOTMH, B PHUCYHKaX, uepTexax wuWid rpadukax, B
BBIKJIAJIKAX, KOTOpPbIE HE MCHPABJIEHBI MOCJIE HECKOJBKHUX HABOJAIIMX BOIPOCOB
MpenoaaBaTels.

O6mas kinaccudukanus ommooK:

[Ipu oneHke 3HaHUW, YMEHUN W HAaBBIKOB OOYYAIOIIMXCS CIAEAYET YUUTHIBAThH
BCE OMIMOKM (TpyOble U HETPYOBIC) U HEAOUYETHI.

1. I'pyObIMU CUMTAIOTCS OIIMOKH:

— HE3HAHWE OMNpeJIeNICHUs] OCHOBHBIX MOHSTUM, 3aKOHOB, MPAaBUJ, OCHOBHBIX
MOJIOKEHUN Teopuu, He3HaHue (HOpMyJ, OOIICTPUHSATHIX CHUMBOJIOB 0003Ha4YCHUMN
BEJINYWH, €IMHUL] KX U3MEPEHUS,

— HE3HAHWE HAMMEHOBAHU €IMHUL] U3MEPEHHUS;

— HEYMEHHUE BBIJIETIUTh B OTBETE TJIABHOE;

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

— HEYMEHHUE JIeJ1aTh BBIBOJIbI U 000OIICHUS;

— HEYMEHHUE YUTaTh U CTPOUTH rpaduKH,

— HEyMEHHue MOJIb30BATHCS NEPBOMCTOYHUKAMU, y4eOHUKOM U
CIIpaBOYHUKAMU;

— TOTEepsl KOPHS WJIM COXPAaHEHUE TOCTOPOHHETO KOPHS;

— otOpackiBanue 06€3 00bSICHEHUN OJHOTO U3 HUX;

— PpaBHO3HAYHBIC UM OIITHUOKH;

— BBIYHMCJIUTENBHBIC OIUOKH, €CJIM OHU HE SIBJISIFOTCSI OITUCKOMT;

— JIOTUYECKHE OIIHUOKH.

2. K verpyObIM ommOKam ciieTyeT OTHECTH:

— HETOYHOCTHh (POPMYIIUPOBOK, OMPEICICHHM, MOHATUNA, TEOPUN, 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 PpCIIATL 3aAd49U, BBIIIOJIHATL 3a/laHU B O6HIGM BHUIC.

3. Henouetamu ABIISIIOTCS:
— HepalMoHaJIbHBIC MPUEMbI BEIYUCICHUN U TPeoOpa3oBaHuUi;

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

7.3. OueHoOYHBbIE CpeacTBA IS NPOBeJeHHUs TeKYyIIeH aTTeCTAaluu

Texyuuit KOHTPOJIb MOXKET TPOBOAUTHCA B (hopMme:

— (poHTaIBHBII OIpoC

— WHJWBUYAJIbHBIM YCTHBIN OIIPOC
— TMCBbMEHHBII KOHTPOJIb

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

— 3amuTa pedepara
— 3alllATa BBINOJIHEHHOIO 3aJJaHuUs,
— pazpaboTka rmpodsieMbl Kypca (ToKIam).

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 | TEOPETHYECKUX | paboTaTh C paboTHI C OTIEPATUBHO U HPHIAraloTCs
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 KOMILIEKCHBIE YK ClIa HA3bIBAIOTCS PABHBIMU

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 YHCIIa

12.I1epeuncnure HOpMbI 3aMUCH KOMIUIEKCHBIX YHCET

13Kax BBITIOJIHATH IEHCTBUSI HAJl KOMIUIEKCHBIMU YUCJIAMH B aJIreOpandecKon
dbopme.

14.Haz0BuTE YUCIIO COMPSHKEHHOE KOMIUIEKCHOMY Yucity Z = 2 - 31 ¥ IEPEeMHOKUB
WX JAWUTE OTBET

15.Yemy paBHBI KOPHU KBaJAPATHOTO YPABHEHUS C OTPULATEIIBHBIM
JTMUCKPUMHUHAHTOM.

16./1aiiTe onpeaeneHue KOMILUIEKCHOTO YUCIa.

17.3anucath CBOKMCTBA CTENIEHU C MPOU3BOJIBHBIM MMOKA3aTEIEM.

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

20.TToctpouTs rpaduk mokazaTeabHON (YHKIIMHA ¢ OCHOBaHHEM OoJibiie 1.
21.Yro nazpiBaercs gorapudmMupoBaHuemM?

22.Yto0 Ha3bIBAIOT HATYPAIBbHBIM JOrapupmMom?

23.3anmucath GhopmMyITy repexojia OT OAHOTO OCHOBAHUS K IPYTOMY?

24 Hazosute Gpopmyinnsl Kpamepa.

25.Ilepeuncnnute METOIBI PEIIEHUSI CUCTEM JINHENHBIX YPAaBHEHUI 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 0OPaTUMBIX (HYHKITHA.
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34.Ilepeuncnuth criocoObl 3aaaHus GYHKIINN, UX TOCTOMHCTBA M HEIOCTATKHU.
35.Yto Ha3wiBaetTcs rpadukomM QyHKIAnA?

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 TPOU3BOIHOM BbI 3HAETE?

44 .Tlo xakuM (hopMysiaM BEIYHCIISIOTCS TMPOU3BOIHBIE TPUTOHOMETPUICCKUX
byHKIMi?

45.11o xakuMm (opmyaM BbIYHCISIOTCS MPOU3BOIHBIE CTENEHHOW (PYHKIIMU?
46.11o xakuMm (opmysaM BEIYUCIISIOTCS MPOU3BOIHBIE TOKA3aTeIbHON QYHKITUN?
47.11o xakuM (opMyaM BBIYHCIISIOTCS TPOU3BOIHBIC JorapuPMUdecKon 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 ¢pyHKIMS Ha3bIBA€TCSI MOHOTOHHO BO3pacTaroiei?

54.Kakas (pyHKIHS HA3bIBA€TCS MOHOTOHHO YOBIBArOLIEH?

55.Kak uccienoBats GyHKIIMIO HA MOHOTOHHOCTb?

56.Kakne TOYKM Ha3bIBAKOTCS KPUTUUECKUMU ?

57.Yt1o Takoe 3KCTpeMyM (pyHKIIUU?

58.Kak uccienoBars GyHKIMIO Ha SKCTPEMYM 110 MIEPBOMY MPABUITY?

59.Kak uccrnenoBath (yHKIIHIO, YTOOBI TOCTPOUTH €€ Tpaduk?

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

61.Yrto siBnsieTCss OCHOBHOM 3a/1aueil MHTErpagbHOTO UCYUCIICHUS?

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 onpenensercs HeoJHO3HAYHO. Kak 3To HyKHO MOHUMATh?
66. IloueMy npu HTErpUpPOBaHUU (DYHKIIMM MOSBIAETCS MPOU3BOJIbHAS
MOCTOSIHHAS?

67. Ilouemy ogHa PYHKIMS UMEET LIEIIYI0 COBOKYITHOCTH MEPBOOOPA3HBIX ?

68. Kak 3anucarh BCI0O COBOKYITHOCTh IIEPBOOOPA3HBIX (PYHKIIHIL?

69. Uto Ha3bIBaeTCS HEOMPECICHHBIM UHTETPATIOM?

70. Yem otnmyaeTcsi HEONPEAeICHHBIM HHTErPall OT epBooOpazHoi GyHKIMH?
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 MEX1y BEKTOpaMu?

75.YeMy paBHa JjIMHA BEKTOpA?

76.YUemy paBHO CKaJIIpPHOE MTPOU3BENCHUE BEKTOPOB?
77.HeMy paBHO BEKTOPHOE MPOM3BEICHUE BEKTOPOB?

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

80.CrencTBust U3 aKCHOM.

81.B3anMHO€ pacnonoKeHue AByX NPSMbIX B IPOCTPAHCTBE.
82.B3anMHO€ pacrooKeHue IpsSIMOn U IIIOCKOCTH.
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 NepreHIUKYIIPHOCTH JIBYX IUNIOCKOCTEN.
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 Ha3bIBaETCSI MHOTOTPAHHUKOM?

95 IlpuBenute npuMeEPbl MHOTOTPAHHUKOB?

96.UT0 Ha3bIBACTCS TEJIOM BpALICHUS ?

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:

46



17
10g13 17 - 10g13 1_69

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;

)10g_38_
logs 2
e) (logs 6 —logs 12 + logs 24) - log,, 25.

2. YrpocTurte BbIpaKeHHE:
7 2

a)ys-ys; 6) x25:°" x16,

3. BeImosiHuTE IENCTBUA:

17
10g13 17 - 10g13 1_69.

3aganue 2:
BapuanTt Ne 1
BpranciauTe npenenst:

. 3x%?-17x+10 ) 5-X o N1+z2 -1 23+ x+1

1. I|m2—. 2. Ilm—. 3. Ilm —2. 4. I|m3—2

x=5 3x° —16X+5 x=>53_\/2x -1 V3 3z x=0 3x° 4 X +1
2x? —5x -3

5. Boruucnuts npenen gyHkuuu lim

X%XOmeI/IXO =3 u XO =0,

Bapuant Ne 2
Brraucnuth nmpeensr:
. 4x®—Tx+3 . X  1-+/1-x2 _ Bx* —x3 +2x
1. lim—————. 2. lim . 3. im———. 4., lim—m————,
x—1 3)(2 —2x -1 x—0 ,3+X _ /3_X x—0 X2 X—>0 X4 —8X3 +1
4x% —7x -2

5. Beruucnuts npeaen Gpynkuun lim——;

npux, =0 u X, =o.
X% 2X° —X—-6

IIpuMepHbIe camocTONATEIbHBIE PA0OTHI
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Pabora 1:
Bapuanrt Ne 1
1. Beruucnure:

T T T
2tg(—) -[tg — + cos—
N 9(4) [93 6]_

. 37
cos;z—25|n7

cos” 336° —cos®156° +1g100° - tg350° tg°18"
tg?72° +ctg?162° 2

. 3 7 3 3
B) Sin(a — f), COSax=—,C0Sf=——, —<a<2T U T<f<—,;
) sin(a — B),ecnucosa c Yo 2" a<2r U r<pf 5

0)

3 Vs
r) COSZa,eCJZuCOSO{:€ u O<a<E.

tg150° sin200°
2. Ompenenure 3HaK BHIPAKEHUS:

c0s320°ctgl40°
3. BberumciuTe 3HaueHHWE OCTANIBHBIX TPUTOHOMETPHUYECKUX (DYHKIMN yria o,
NE) 37
€CIM Clgao=— U 7 <a <—.
3 2
sin2(3—”+a) sin®(—a)
4. JlokaxuTe TOXKICCTBO: 5 =1.
ctg“ (o —27)

3r.
ctg?(a - ==
9 (a 2)

5. Yopocrure: sin(a —2r)- cos(%” —a)+tg(r—a)-tg (3777 + ) +cos’ (% —a).

Bapuant Ne 2
1. Bemuucnwure:
sin? x —3¢0s° X
a) Y=7-73 2
2sIn“ X+ c0s~ X
0) sin(—%ﬂcos(l;”)+tg(2§”)—ctg(%);

, €CJIN tgx =3,

B) tg(a + 3),ecmu Ctgazg, O<a <%;

o 3 3z
r) cos—,eczzuCOSazg u 7<a<271'.
sin145°ctg250°
c0s315°tg200°
3. BeruucnauTte 3HaUY€HHME OCTAIBHBIX TPUTOHOMETPUYECKMX (GYHKIUNA yriia o,

2. OmpenenuTte 3HaK BbIPAKECHUS:

4
€CIIN COSa=—— U — <a <T.
5 2
4. JlokaxuTe TOXAECTBO: tga -tgp + (tga +tgp) -ctg(a + ) =1.
5. Vpocrute: cos(2)-cos() —sin(%)-sinZ).
p (4) (6) (4) (6)
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Pa6ora 2:

1°. c'= 8°. (tgx)’ =
2 (x*) = 0°. (ctgx)’ =
B uactaoctu, X = 10°.  (arcsinx)’ =
(x2)’ 11°.  (arccosx)' =
N . 12°.  (arctgy’ =
(x*) = 130 (arcctgy)’ =
(\/;),' = TIPABMJIA JIUDDEPEHITPOBAHISI
1J B 14°.  (U+v)' =
| =
3°, (kx+b)" = 15°, u-v) =
2 (@)= 16°. (W) =
B uactHOCTH, ") = 17 (eu)'=
5. (log, )’ = 18y
B yactHOCTH, (Inx)" = v,
lgx)' = '
(lgx) ( 1 j i
B gacTHOCTH, v .
6°. (sinx)' = I[TPON3BOJHAA CIIO2KHOU ®YHKIINN
7°. (cosx)’ = 19°. (X)) =
Pabora 3:
3anucaTh TaOJUYHBIE UHTETPAJIBI:
1°. j Odx =
2°. Ixadx = B uacrtHOCTH, Idx =
I L
' X
4°, Iaxdx = B yactHoCTH, fexdx =
5° jcos xdx =
6°. I sin xdx =
dx
7°. =
j cos® X
dx
8°. =
-[ sin® x
dx dx
9° —_—= B yacTtHOCTH, =
iy I
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10°. j

7.4.01eHOYHBIE CPeCTBA /ISl MPOBeeHUs MPOMEKYTOUHOI aTTecTaAlluN

dx
a’+x°

HpOMC)KYTOIIHaSI aTTcCTalusia

dx
B yactHOCTH, I - =
1+x

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 1Jisl MIPOBEACHUS IPOMEKYTOYHOM aTTeCTAIlUN:

1. enbie m pamuoHandbHble Yuciaa. JlelcTBUTENbHBIC Yuciaa. AOCOMIOTHAS 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. [TokazarenpHble ypaBHEHHUS U HepaBeHCTBA. CIIOCOOBI peleHHUs.

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. OcCHOBHBIE TPUTOHOMETPUYECKHE TOXKIecTBA. DopMyibl ipuBeaeHusl. CUHYC U
KOCHHYC JIBOWHOTO yIJa.

8. [Ipocrenmue TPUTOHOMETPUYECKUE YpaBHECHUS. Pemenune
TPUTOHOMETPUUECKUX YPaBHEHUI

Q. Oyukiuu. Cnocobbl 3amanus QyHkuuu. CpoiictBa ¢yHkuui. CroxHas
byHKITHS.

10. Crenennas GyHKIUSA: ONpeeieHNe, CBOWCTBA U TpapuKH

11. Tloka3aTenbHast GyHKUUSA: ONpENEIEHUE, CBOMCTBA U TpaduKu

12.  Jlorapudmudeckast QyHKIHS: ONpeeIeHNEe, CBOWCTBA U TPadUKH.

13. Cunyc, KOCHHYC, X CBOMCTBA U TPaUKH.

14. TaHreHc, KOTaHI€HC, UX CBOMCTBA U IPAPUKHU.

15. IIpeoOpazoBanus  rpadukoB. [lapamiensHblii  MEepeHOC,  CUMMETPHS
OTHOCHUTEJIBHO OCEH KOOPJAMHAT M HadyaJla KOOPJNHAT, PACTSHKEHHUE U CKaTHE.

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

17. IlpaBuna u popmyibl AuddhepeHuupoBaHus GyHKINMN.

18. HeobOxoaumMble W MOCTATOYHBIE YCIOBHS BO3pacTaHus W yObIBaHWS (YHKIUH,
CYILLECTBOBAHMSI SKCTPEMYMa.

19. Heob6xoauMble W JOCTaTOYHBIE YCIOBHS BBIMYKJIOCTH M BOTHYTOCTH Tpaduka
dbynkuuu. OnpeaeneHne TOUKy neperuoa.

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

21. OOmas cxema nocTpoeHus rpadukoB GYHKIIUNA C TOMOIIBIO MPOU3BOTHOM.

22. IlepBooOpa3nas: ompeneneHue. HeomnpeeneHHbli UHTErpal: ONpeAesieHue U
CBONCTBA.

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

24.  OmpeneneHHBIA HHTETPAI: ONpe/IeTICHUE, TeOMETPUUECKHUI CMBICT U CBOMCTBA.
25. KpuBonuHeiliHas Tpaneuus: TIOHATHE, CHOCOObI BBIUMCICHMS IUIOIIATU C
MOMOILBIO OIPEAEIIEHHOIO NHTErpaa.

26.  OCHOBHBIC TOHATHSI KOMOMHATOPUKH.

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

28. Bekrop: ompeneneHue u JelcTBus Haja Humu. CBoMcTBa ACHCTBHM Han
BEKTOpPaMHU.

29. Ilonatue mpsIMOYTOJIBLHOM JEKAPTOBOM CHCTEMBI KOOPJAMHAT HA MJIOCKOCTH U B

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

31. B3saumHOE pacnosioKe€HUE MPSAMBIX, MPSIMON U MJIOCKOCTH, JBYX IIOCKOCTEN B
npoctpaHcTBe. OCHOBHBIE TEOPEMBI O TAPAILIIEIBHOCTH IIPSIMOM U INTIOCKOCTH.

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

33. llepneHauKynApHOCTh MPSMOM M  IUIOCKOCTA. 3aBHUCHUMOCTH  MEXKIY
NapaJIeIbHOCTBIO U MEPIIEHIUKYIISIPHOCTBIO MPSIMBIX U IIIOCKOCTEH.

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

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

36. IloHsTus NBYrpaHHOTO YIJa, JHHEMHOTO yria, Yriia MEXAY IJIOCKOCTSIMHU.
OCHOBHBIE TEOPEMBI.

37.  llepneHANKYISIPHOCTH ABYX TIOCKOCTEH.

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

40. Ilapamnenenunen. Ceuenue B napayuienenunene. OCHOBHbBIE TEOPEMBI.

41. Ilupamuna: onpeaenenue. [IpaBunbHas nupamuaa.

42. unuHIp U KOHYC: OmpeneieHne u cBoiicTBa. CeueHusl.

43. Iap u chepa: onpeneseHne U CBOICTBA.

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

7.4.2. IlpumepHbIe 321a4M Il IPOBEIeHNsI POMEKYTOYHOMN aTTecTAllNU

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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Z1+Z
7. JI71st 3a1aHHBIXZ;, Z5, Z3, Z4 BBIYUCIIUTH BBIPAKEHHE Z:TZ‘?,’ eciu

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.

Z1—Zy

1. J{nsl 3a0@HHBIXZ1, Z5, Z3, Z4 BBIYMCIIUTD BBIPAKEHHE , €CIIH

Z3_Z4
Z1 = _3_i,22 = 2_2i,23 =3 +2i,Z4 = 5.

7.4.3 IlpumepHbIe 3aJaHUS 1S OATOTOBKH K IK3aMeHy

1. [octpouts rpaduk pyHkiuu y=3 -2
2. [Toctpouts rpaduk dynkuuu y = 3 + sin 2x.
3.  Haiigure obnacts onpenenenus pyakiuun y = log,(8 —x), y= x+ 1.
4, Uccnemyiite GyHKIMIO Ha YETHOCTh Y = X% COSX.
5. Havitu f°(1),ecnu f(x)=§+4eX
X

. X e*

6. Haiitu nmpousBoanyto GpyHkuu f(X) = o +Inx+—
X

. x* X 1
1. Haiigure Makcumym QyHKIMH Y = 3 + 5 2X -2 3
8. Haiitu Touku nepernba GpyHKUMU Y = . 2X 5

— X

. . -2 X2
0. Havitu HeonpeneneHHbId HUHTETPAT: ,—+———3dx
cos“x 6

10. HaiiTu HeonpeneICHHBIN HHTETPAT: j()(;l)dx
X
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3
11. BbIYMCIHUTH ONPENEIECHHBIN HHTETPaI: j (3x* + x)dx
2

12.  BbIUHCIHTSH IUIOMIAAL (DPUTYPHI, OTPAHUIECHHOMN JIHHUAMH Y = X*,y = 2 — X

13. B mxkone 1254 yuvamuxcs. M3 Hux 1200 ¢ xopomed ycneBaemocThio. Haiitu
BEPOSITHOCTh TOTO, YTO HAYyTa] BEIOPAHHBIN YYEHUK Oy/IE€T HEYCIIEBAIOIIHA.

14. CkonbkuMu croco0aMH H3 25 YYEHHMKOB Kjacca MOXKHO BbIOpaTh 4 s

y4acTHsl B IPAa3THUYHOM KOHLEpPTE?
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7.4.4 IlpuMepHbIe OWJIETHI IS IPOBEACHUS IK3aMeHa

1920

MHHUCTEPCTBO HAVKHU U BBICILIETO OBPA30BAHMS POCUICKOU ®EIEPALINN
denepanbHOE TOCYAAPCTBEHHOE OX0KETHOE 00Pa30BaTENbHOE YUPEIKACHUE
BBICIIET0 00pa30BaHUs
«Ky0aHckuii rocy1apcTBeHHbI YHHBEPCUTET»
(®T'BOY BO Ky6I'Y)
HNucTuTyT cpeanero npogeccHOHATBLHOIO 00pa30BaHUA

BUWJIET Ne 1
1. Lenpie u panioHaNbHBIC YKcla. JledicTBUTENbHBIC YHCia. AOCOTIOTHAS U
OTHOCHUTEIIbHAS TIOTPEITHOCTH.
2. [IpsimoyromnpHas (IekapToBa) cUCTeMa KOOpAUHAT B IpocTpaHcTBe. Dopmyna

PACCTOSTHUS MEXK/y ABYMSI TOUKaMU. Y paBHEHUE CPEPHI.
3. Ha sx3amene 60 OueToB, AHApen He BEIyUWI 3 U3 HUX. Halinnre BEpOSITHOCTL TOTO
2 b

4qTo EMY IIOIMaACTCA BLIy‘-IeHHBIﬁ OujeT.

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

1920

MUHUCTEPCTBO HAVKHU U BBICILIETO OBPA30BAHUS POCUMCKOM ®EJEPALIMNA
denepanbHOE rocy1apCTBEHHOE OI0KETHOE 00Pa30BaTENbHOE YUPEXKIEHUE
BbICILIEr0 00pa3oBaHUs
«Ky0aHckuii rocy1apcTBeHHbI YHUBEPCUTET)
(®T'BOY BO Ky6I'Y)
HNucTutyT cpennero npogecCHOHAIBHOIO 00pa3oBaHus

BUWIET Ne 2
1. Crenenu ¢ palluOHaJIbHBIMU TTOKA3aTEJISIMH: ONPEJIeNIEHUE U CBOMCTBA.
2. BekTopsl B mpocTpaHCTBE: ONpEICTCHIE U ICHCTBUS HaJl HUMH.
3. CKONBKUMH CITOCOOAMH MOKHO M3TOTOBUTH TPEXLBETHBIN (hiar ¢ TOpU30HTAIBLHBIMU

N0JIOCAMU, €CIIM UMEETCsl MaTepuai 7 pa3InyHbIX BETOB?

[Ipeacenatens npeaMeTHON (IIUKJIOBOW) KOMUCCUHU H.T". Tutos
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8.OBYYEHME CTYJAEHTOB-UHBAJINJIOB 1 CTYAEHTOB C OT'PAHUYEHHBIMH
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».

Jlnist U1 ¢ OrpaHUYEeHHBIMU BO3MOXKHOCTSIMH 3/10POBBS IIPEIYCMOTPEHBI 00pa3oBaTeIbHbIE
TEXHOJIOTUH, YUYUTHIBAIOIINE OCOOCHHOCTH U COCTOSIHUE 310POBbS TAKUX JIUII.

9.10IIOJIHUTEJIBHOE OBECIIEYEHUE JUCHUIIJINHBI

He npenycmotpeno
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Penensust
Ha pabodyro IPOrpamMMy yueGHOMN MUCITUILINHEL
BJ1.03 Marematuka
Jia cuenuansaocty 54.02.01 Juzaita

Pabouas nporpamma yueGHo# aucumrmmner BJ1.03 Marematuka paspaGotana ast CTYJEHTOB CIIELUABHOCTH
cpezHero npogeccronansHoro obpasosanus (nanee CI10) 54.02.01 Jduzaitn - ' Ha OCHOBE MPUMEPHOI
nporpaMmel - 00Ie00pasoBaTesbHO  yu4ebHOH mucLMIHEbEl «Martematuka» — Ams  mpodecCHOHATBHBIX
00pa3oBaTeIbHBIX ~ OPraHu3alyH, pPeKOMEHHOoBaHHOH (DenepalibHBIM  TFOCYIAPCTBEHHBIM — ABTOHOMHBIM
yupexnenuem «®DejepanbHEIA HHCTUTYT pasBuTus obpasosanus» (PIAY «DHPO») B KauecTBe MPUMEPHOM
NpOrpamMBbl IJI peanu3aliy OCHOBHOM MpodeccHoHanbHOM obpasoBarensHol mporpammsl CITO Ha Gaze
OCHOBHOTO 001Iero 06pasoBaHus ¢ MOTyYeHHeM cpegHero obuero obpasosanus. ITpotokon Ne3 ot 21 mrons
2015r. PeructpanmonHelit Homep peuensuu 377 ot 23 urons 2015, ®TAY «OUPOy.

Yuebnas nucummuiaa BJ1.03 Matematuka usyuaercs B uuxie OIT 001meo6pa3oraTenbLHON MOATOTOBKH
yuebHoro ruiana OITOIT CI1O B wacTy npodunsHeix gucturiun ITJT. OGyyenne NPOBOAMTCS Ha 6a3e OCHOBHOTO
ofImero o6pa3oBaHMA M HAIENCHO Ha IOJy4eHHEe CPelHero obmiero obpasoBanus. PaGouas nporpamma
COCTaBJIEHA JJIs OYHOM QOpMBI 0OyUeHH .

Pabouas nporpamma y4eGHON MMCLMILTHHBI COCTABIEHA JJOTHYHO, CTPYKTYPa AUCLAIIIHHEL COOTBETCTBY-
€T MPUHLKIY EAMHCTBA TEOPETHYECKOTO W MPaKTUYECKOro OOydeHHs, pasfiefibl BBLICICHBl AUIAKTHYECKH
nenecoobpasto. [locnenoBaTenbHOCTs TeM, MNpeANaracMblx K WM3ydeHHIO, HAlpaBleHa Ha KAYecTBEHHOE
yCBOeHHe y4eGHOro MaTepuana. Buibl caMoCTOSTENBHEIX PaboT MO3BOSIOT 0606MIHTS U YIITyOUTh H3yYaeMEIH
MaTepuall U HANPABJICHB] HA 3aKPEILICHNE YMEHHs MOMCKA, HAKOTUIEHHs 1 06paboTKyi HHBOPMALIMN.

CucTema 3HAHUI U yMEHNUH, 3aJI0KEHHAS B COJIEPIKAHIH, CIIOCOGCTBYET MPHOGPETEHHIO PAKTHIECKOTO
OTIBITA M COOTBETCTBYET TPEOOBAHMAM K PE3y/IbTaTaM OCBOEHHsI IpeameTa. [1acnopT nporpaMMEl 0G0CHOBAHHO H
TOJIHO OTPAXKAET COAEPIKAHME AMCLMILIMHEL, €€ POJib U MECTO B MNOATOTOBKE CIELHMATUCTA CPEJHEr0 3BEHa,
PACKpBIBAET LENH U 33/1a4H yueOHOH AuCLMILIMHDL. OnpeeneHbl TpeGOBaHMs! K yMEHUSAM U 3HAHHSM CTYAEHTOB.

[Iporpamma paccunrana Ha 234 wacop. TemaTHYeCKHil MUIaH M COAEPIKAHME YUEOHOM MUCLIMILTAHBI
PACKPBIBAET MOC/IEI0BATENEHOCTD MMPOXOXKAEHHS TEM, COOTBETCTBYET TEMATHIECKOMY IIaHY U PacpeieIeHHIO
4acoB. B mporpamme onpeneiiensl popma MPOBEJCHHA, LGN, 3a1aui yueGHON AMCIMILTHHEI, [PEACTABIECHEI
ofs3atenbHble  OPMBI  OTYETHOCTH. Peanu3oBaHbl AMAAKTHYECKHE NPUMHIMIB OOYHEHHS: LETOCTHOCT,
CTPYKTYPHOCTB; OTpaKeHa B3aUMOCBSA3b MEXKLY OTAENBHBIMH SJIEMEHTAMHU CTPYKTYPHL.

Vzyuenne naHHOM AMCLMNUIMHEL CIOCOGCTBYET 9 (GEKTHBHON N KAUeCTBEHHOM HOATOTOBKE CTYICHTOB.

[TepeueHp pekoMeHIYeMOH OCHOBHOM M JOTONHHMTENIBHON JINTEPATYPHI BKIIOUAET OBIIELOCTYIHBIE
MCTOYHHKY, U3[aHHBIE B MOCIeHee Bpems (He nosauee S yiet). [lepeuncienneie MHTepHET-peCypekl aKTya bHEI
¥ JOCTOBEPHEIL.

Paspa6orannas nporpamma y4eGHoi aucuuruinnet 5J1.03 MatemMatka MoKeT GBITh pPEKOMEHI0BaHa

st HCTIONB30BaHMs B y4eGHOM NpoLiecce NP MOArOTOBKe Mo crieuuansrocty 54.02.01 Jusaits *
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Penensus
Ha padodyro MPOrpamMMy yIeGHOM HCIATLIHHEL
B/.03 MaremaTuka
st cnenuansaocTy 54.02.01 Musaity
Pabouas mporpamma yueGHON mmcIIITHHLD BJ1.03 Matemarnka paspaGorama mis CTYZEHTOB
CHEHHUANTBHOCTH CPENHETO IPODECCHOHATILHOTO o0pazosanus (nanee CIT0) 54.02.01 Jwzaiin Ha
OCHOBE NPUMEPHOH IPOrpaMMbl  0011e06pa30BaTeNbHOM Y4eOHOH nmenumIuEel «MareMaTikay JUTSE
IPO(ECCHOHATBHEBIX 06Pa30BATETbHBIX OPTaHHU3aLMH, peKOMEH I0BaHHOH Deieparbbm TOCYIapCTBEHHEIM
aBTOHOMHBIM  yupesnenueM «®DeepatsHbiii VHCTHTYT DasBUTHsL oOpasoBanus» (OIAY «DPHPO») B
KaecTBe NPUMEPHOH IPOTPaMMBI IS PealH3aldd OCHOBHOMN npodeccHoHanbHON 06pa3oBaTeNBHOMN

Y4eOHas nucnuminua BI.03 Maremaruxa usydaercss B nwmkne OIT obmeobpasosaTensHoi
IONTOTOBKM yuebHoro mwiana OIIOIT CITO B yacTu MPOPUIBHEIX aucmme I1]], OGydeHune npoBoguTCs
Ha 0a3e OCHOBHOro 06Imero 00pa3oBaHKs U HAIENEHO Ha NOMydeHUE CpeNHEero o0mero o6pa3oBaHus.
Pabouas nporpamma cocrasnena mst ounoi (bopmer 06ygenmus.

IIporpamma cocrasnena KBaTH(PHUIMPOBAHHO, OTIHYAECTCS CHCTEMHBIM noaxonom. B Helt oxBauens
BCC OCHOBHBIC BONPOCEI IO JAHHOH NHUCIMIIIHHE, NpoQecCHOHANBHAS 3HAYMMOCTD KOTOPBIX, IIpU

paboT mO3BOISIOT 0606IIHTE 1 YIIIyOUTb U3y4acMblid MaTepHal, ¥ HAIpaBleHbI Ha 3aKPEIUICHHE YMEHHUS
TTOMCKa, HAKOTJICHUS! X 00PabOTKH Pa3IHIHBIX HCTOUHMKOR uHOpMaIHH.

Cucrema smauuif uw yMmeHwH, 3anoxenHas B COACPKAHUH, CIOCOOCTBYET MPHOGPETEHHIO
TIPAKTHYECKOTO OMBITA M COOTBETCTBYET TPeGOBAHUSM K PE3y/bTaTaM OCBOEHHs mpenmMera. Ilacmopr

CIICTIHAIINCTA CPENHETO 3BEHA, PACKPHIBAET LIENH ¥ 34144l y4eOHOH mucnumunEL. Onpeeners TpeboBanus
K YMEHUSIM U 3HAHUSIM CTYCHTOR.

PaBouas nporpamma paccuurana ma 234 Jaca. JlaHHOe KOMTHYECTBO 4acoB, BEIZICTICHHOE HA OCBOCHHUE
Y4eOHOH TUCIMILTHHBL, TO3BOIHUT TIOTY9UTh HEOOXOMMBIE 3HAHNS U YMEHHS, KOTOpEIE MOKHO IIPHMEHSTD
B aTbHEHAIIEM Ha MpaKTUKe.

Temaruueckuil mian uMeeT ONTHMANTBHOE PaCIpENeNICHUE YacoB 110 pa3feNaM M TeMaM 110 OYHOM
dbopme obyuenus, B cooTBETCTRIH ¢ Yy4eOHBIM IIaHOM.

Kaxnerit pasmen mporpammer OTP&KACT TEMATHKY H BOIPOCHI, I103BOJISIOLINE, B IIOIHOM obneme,
U3YYUTh  HECOOXOJNMMBIH  TEOPETHYECKHiT Matepual.  IlpoBemeHme — IpakTHYECKHX 3aHITHH,
TIPENYCMOTPEHHEIX pabodell IporpaMMoit, MO3BOISIOT 3aKpCIUTh TCOPETUICCKUE 3HAHUSI, IPHOOPETCHHBIE
IIPY U3YYCHUH JAHHOM JAMCIIUITIHHEL

Usyuenme nucummmmuer «MaTemarikay cnocoGeTByeT 5 (HeKTHBHOM U KauecTBEHHO IOATOTOBKE
MOJIOABIX CHELUANTHUCTOB B 00NACTH IPOrPAMMUPOBAHHS B KOMIIBIOTEPHBIX cuCTeMax. Pabowas mporpamma
COMCPKUT MUHUMYM JINTEPATYPEI, HEOOXOIUMOMN IS HU3YYCHUS] JaHHON NHCLUILTHHEL

PaspaGorannas paGouas IporpamMma y4eOHOH IHCHUITHEEL «MaTeMaTHKay PEKOMEHAyeTCS JUIs
HCIIONb30BaHUS B VYEOHOM MpOLECCE HPH IIOArOTOBKE 00yYaroIuXcst 110 ClIenUanbHOCTH 54.02.01
Husaitn

Hoyenm xagedpor  coyuanvuwrx, 2YMAHUMADHBIX U ,
€CMECMBENHO - HayunblX Oucyuniun @IEOY BO m b& Ce /111 B.I"Menosu
CK® «PI'VIIy, x.n.n., doyenm //7
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