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1. IACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JIUCIATLIMHBI

1.1. Ob6aacTh NpuMeHeHHsI POrPAMMbI

Pabouast mporpamma yuyeOHOM AuCHMIUIMHBI «MaTemaTuka» pazpaboTaHa JJis
ctyneHToB  crnenuanbHocTH  35.02.12  CanmoBo-mapkoBoe W JaHamadTHOE
CTPOUTEIHCTBO HA OCHOBE MPUMEPHOM MporpaMMbl 00I1e00pa3oBaTeIbHON yueOHOM
TUCHUIUIMHBL  «MartemaTtuka: anredpa W Hadajla MaTeMaTHYeCKOTO aHaJu3a,
reoMeTpusi» s OpodeccHOHaIbHBIX  OOpa30BaTENbHBIX  OpraHU3alUM,
pekoMeHI0oBaHHONM PenepanbHbIM TOCYJAPCTBEHHBIM aBTOHOMHBIM YUYPEXKICHUEM
«DenepanbHblii HHCTUTYT pa3BuTHs oOpazoBanus» (PI'AY «DPUPO») B kauecTBe
OpUMEpPHOW  MpOTpaMMbl I pealnu3alii  OCHOBHOM  mpo¢ecCHOHaIbHOU
oOpazoBarensHOi Tporpammbl CIIO Ha 6a3ze ocHOBHOTO 00IIEro oOpa3oBaHUS C
NOJIy4eHUEM cpefHero oduiero obpazoBanus. IIporoxom Ne3 or 21 wurons 2015r.
Peructpanunonnsiii Homep peuensuun 377 ot 23 wurons 2015r. ®I'AY «DHUPO» ¢
yueroM IIpuMepHO OCHOBHOM 0OOpa3oBaTENbHOM MPOrpaMMbl  CPEAHETO  OOILEro
oOpa3oBaHus,  om00peHHOH  pemieHHeM  (eaepaibHOr0  Y4eOHO-METOIUYECKOTO
o0bearHeHHs Mo o01eMy 00pa3oBaHuIo (MPOTOKOA OT 28 utoHsa 2016 r. Ne2/16-3).

1.2. MecTo y4eOHO# JUCHUILIMHBI B CTPYKTYpe POrpaMMbl IOATOTOBKH
CIECHMATHCTOB CPeHero 3BeHa:

VyeOHas MUCHUILIINHA «MaremaTtukay M3y4aeTcs B MUKJIIE
00111e00pa30BaTENbHBIX TUCIUIUINH, POPMUPYEMBIX U3 00S3aTEIBHBIX MPEAMETHBIX
obnacteit ®I'OC cpennero oOuiero o0pa3zoBaHus, A crenraibHocTH 35.02.12
CanoBo-mapkoBoe U JaHamadTHoe cTpouTenbcTBo. M3ydyenue mucuumiuasl BJ1.06
MaremaTuka HEOOXOIUMO [ OCBOCHMS mochenyromend auciumiuael EH.02
MaremMaTtuxka.

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

Heap aucuumiaunbl: GOpMHUpPOBaHHE MPEICTAaBICHUM O MaTeMaTHKE Kak
YHHUBEPCAJIbHOM f3bIKE HAyKH, CPEJCTBE MOJECIMPOBAHMS SIBJICHUN M MPOLECCOB, 00
U7CSX U METOJaX MaTeMaTHKH.

3axaum IUCIUIIJINHDI:

— OBJIaJICHUE MAaTEMaTHUYECKUMH 3HAHUSMHU U YMEHHSIMH, HEOOXOANMBIMHU B
MOBCEIHEBHOM JKMU3HM, I U3YUCHHSI CMEKHBIX €CTECTBEHHOHAYYHBIX IUCIUIUIMH Ha
0a30BOM ypOBHE M JUCUUIUIMH MPO(PECCHOHAIBHOTO IMKIA; S TOJyYeHUS
oOpa3oBaHMsi B 0O0OnacTsX, He TpeOymoIMX YyriayOJIEHHONM MaTeMaTH4ecKou
MOJITOTOBKY;

— pa3BUTHE JIOTMYECKOrO MBIIIJIEHHUS,, MPOCTPAHCTBEHHOIO BOOOpaKEHMS,
AITOPUTMHUYECKON KYJIBTYPhl, KpUTHYHOCTH MBIIINIEHUSI HA yPOBHE, HEOOXOJAMMOM
1151 Oy yiet mpoeCCUOHAIBHON JIeATeIbHOCTH;



— BOCIIMUTAHHE CPEACTBAMU MATEMATHUKH KYJbTYPbl JIMYHOCTH, MOHUMAaHUS
3HQUMMOCTH MAaTE€MaTUKH JJISI HAyYHO-TEXHUYECKOrO IIpOrpecca, OTHOLIEHUS K
MaTeMaThKe, KaK K YacTh OOIIEYeIOBEYECKOH KYJIbTYphl 4Yepe3 3HAKOMCTBO C
HUCTOPUEN MAaTeMaTHKH;

— pacHIMpeHHe W CUCTEMaTh3alus OOIMX CBEICHUM 0 (QYHKUHUIX, U3YUCHHUE
HOBBIX KJIACCOB 3JIEMEHTApHBIX (DYHKIIWH;

— 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, (OPMUPOBAHUE YMEHUS
NPUMEHSTH 3TH CBOMCTBA JJI PEIICHHS IPAKTUYECKUX 3a/1a4;

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

— COBEpIICHCTBOBAHUE WHTEIUIEKTYIbHBIX M PEYEBBIX YMEHHUH IIyTEM
Pa3BUTHSA JOTMYECKOTO MBIIUIEHUS, 000TallleHe MaTeMaTHIYECKOIO S3bIKA.

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

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

JIUYHOCMHDbBIX .

— c(hopMuUpOBaHHOCTH TMPEACTABICHHH O MaTeMAaTHKE KaK YHHUBEPCAIbHOM
SI3BIKE

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

— T[IOHUMaHW€ 3HAYUMOCTH MAaTE€MaTUKH JUIsi  HAayYHO-TEXHUYECKOTO
nporpecca, CPOPMHUPOBAHHOCTh OTHOIICHHS K MaTeMaTHKe Kak K 4YacTu
00IIeYeIOBEYECKON KYIbTYPhI Uepe3 3HAKOMCTBO C UCTOPUCH Pa3BUTHS MaTEMATHKH,
DBOJIIOIHEH MAaTEMATUUECKHUX UJIEH,

— pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
AITOPUTMHYCCKOH KYJIBTYPBI, KPUTHYHOCTH MBINIJICHUS HAa YPOBHE, HEOOXOIUMOM
Ut Oynymier nmpodeCCUOHANTBHON JACSITEIBHOCTH, NIl MPOAODKSHUST 00pa30oBaHuUs U
camMmo00pa3oBaHus;

— OBJAJCHHE MAaTEMaTUYECKUMH 3HAHUSIMU U YMEHHSIMHU, HEOOXOJAUMBIMUA B
MTOBCEHEBHOM KU3HHU, JIII OCBOCHHS CMEXHBIX €CTECTBCHHO-HAYYHBIX JUCITUILUIHH
JTUCITUTIINH TPOQPECCUOHANBHOTO IUKJIIA, JIJIS MOJy4deHus oOpa3oBaHMsl B 00OJACTSX,
HEe TpeOyroIuX yriyOJeHHOM MaTeMaTUYeCKON MOATOTOBKH;

— TOTOBHOCTb U  CIOCOOHOCTh K 00pa3oBaHWIO, B TOM  4YHUCJE
caM000pa30BaHNI0, HA TPOTSHKEHWU BCEH >KU3HU, CO3HATEIHHOE OTHOIICHHE K
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HENPEpPhIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCHEIIHOH NPOQPECCHOHATBHON H
0OIIECTBEHHOM JICSITCIILHOCTH,

— TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITEIBHOW TBOPYECKOH U
OTBETCTBEHHOM JI€SITEIbHOCTH;

— TOTOBHOCTH K KOJUIEKTUBHOH pabOTe, COTPYIHUYECTBY CO CBEPCTHHUKAMU B
o0Opa3oBaTeaLHOM, OOIIECTBEHHO TOJIE3HOH, YIeOHO-UCCIEeI0OBATEIHCKOM, TPOCSKTHON
U IPYTUX BHUJIAX JIEATEIBHOCTH;

— OTHOIICHHEC K HpO(I)GCCHOHaHLHOﬁ ACATCIIBHOCTH KaK BO3MOXKHOCTH
y4acCTHsA B PCIICHUN JIMYHBbIX, O6H16CTB6HHBIX, TOCyAapCTBCHHBIX,

0OIIIeHAIIMOHAIBHBIX MPOOJIEM;

Memanpewnemublx:

— YMEHHE CaMOCTOSITETbHO OMPEAEINATh LIETH JEATEIbHOCTH U COCTaBIATH
IUIAHBl  JIEATEJIBHOCTH; CaMOCTOSTENbHO OCYLIECTBIISITb, KOHTPOJUPOBATH U
KOPPEKTUPOBATh JIEATEIBHOCTh; HCIIOJIB30BaTh BCE BO3MOXKHBIE PECypChl IS
JOCTHKEHHS TIOCTABJICHHBIX LIEJIEH W pealn3alliy IJIaHOB JIEATEIbHOCTH; BHIOUPATDH
YCIICITHBIE CTPATETHH B PA3TTUYHBIX CUTYAIUSAX;

— YMEHHE MPOAYKTHMBHO OOLIAThCS M B3aUMOJICHCTBOBaTh B IpOIECCE
COBMECTHOH ACATEIbHOCTH, YYUTHIBATh NO3ULUH APYTUX YYACTHUKOB ACITEIBHOCTH,
3¢ ¢dek- THBHO pa3pemiatb KOH(PIUKTHL

— BJIQJICHUE HaBbIKAMHU [O3HABATEIBHOM, Y4YEOHO-MCCIIEIOBATEIbCKON U
MPOEKTHOU JAESATENbHOCTH, HABBIKAMHU pa3pelieHus MpoosieM; CHOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSTEJIBHOMY IMOMCKY METOJOB PEIICHUs MPAaKTUYECKUX 3ajad,

MPUMEHEHUIO PA3JIMYHBIX METOOB MTO3HAHUS;
— TOTOBHOCTb M CIHOCOOHOCTH K CaMOCTOSATEIBHOU WH(OPMAIIMOHHO-
MO3HABATENILHON JICSITEIbHOCTH, BKJIIOYAs YMEHUE OPUEHTHPOBATHCS B PA3IMUHBIX
UCTOYHHUKAX WHGPOpMAIMK, KPUTUYECKH OLICHUBAaTh W  HMHTEPIPETUPOBATH
nH(popMaIHIo, MOTyYaeMyI0 U3 Pa3IMUHbIX UCTOYHUKOB;
— BJIQJICHUE S3BIKOBBIMU CpEACTBAMH: YMEHHUE SICHO, JIOTUYHO M TOYHO
U3JIaraTh CBOIO TOYKY 3PEHUsI, HCTI0JIb30BATh aJICKBATHBIC SI3bIKOBBIC CPEJICTBRA;

— BIIQJICHUE HaBbIKAMHU T[I03HABATENIBHOW pedJIeKCUM KaK OCO3HAHMS
COBEpIIAEMbIX JIEUCTBUH U MBICIUTENBHBIX MPOIECCOB, HMX pE3YyJbTAaTOB M
OCHOBAHUHU, TPaHUIl CBOETO 3HAHWS M HE3HAHUsS, HOBBIX IMO3HABATEIBHBIX 3aJlauy U

CPEACTB JISl UX TOCTUKEHUS;
—  LEJEeYCTPEMIIEHHOCTD B ITOMCKax 151 MPUHATAN pelIeHu!,
COO0pPa3UTENHHOCTh M MHTYHIUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUH;

CIIOCOOHOCTH BOCTIPUHUMATDH KPACcOTy U TAPMOHHIO MUDPA;

npeoOMemHuIX:



— c(hOPMHUPOBAHHOCTb IPEACTABICHUN O MAaTeMAaTUKE KaK 4acTd MHPOBOU
KyJbTYpbl 1 MECTE€ MaTEeMAaTUKH B COBPEMEHHOH IIUBMIIM3AIMH, CIIOCO0AX OMHMCaHUs
SBJIICHUM PEAJBHOIO MHpa HAa MAaTEMATUYECKOM SI3BIKE;

— c(hOPMHUPOBAHHOCTh MPEJACTABICHUH O MaTEMAaTHUYECKUX IOHATUAX Kak
BOKHEHUIIMX MAaTEMATHYECKUX MOJEIAX, ITO3BOJSIIOIIMX OIMCHIBaTh M H3ydaTh
pa3Hble MPOLECCHl W SABJICHUSA; IOHMMAHUE BO3MOYKHOCTH aAKCHOMATUYECKOTO
IIOCTPOEHUS MaTEMAaTUYECKUX TEOPUH,

— BIJIQJICHUE METOJAaMHU J0Ka3aTeJIbCTB M AITOPUTMOB PELICHUS, YMEHHE HUX
IIpUME- HSTh, IPOBOJUTH JTOKA3aTEIIbHBIC PACCYKICHUS B X0/I€ PEIICHUS 3a1a4;

— BIJIQJICHUE CTAaHAAPTHBIMM IIpUEMaMU pPCELICHHS pAalUOHAIBHBIX U
UPpALMOHAIBHBIX, TOKA3aTEIbHbIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUU U
HEPABEHCTB, UX CUCTEM;

— HCHOJIb30BAHUE T'OTOBBIX KOMIBIOTEPHBIX IIPOIPAMM, B TOM YHUCIE I
MOKMCKA ITyTH PEHIEHUS U WUTIOCTPALMU PELICHHs YPaBHEHUN U HEPABEHCTB;

— Cc(hOPMHUPOBAHHOCTh  MPEACTABIEHUH 00  OCHOBHBIX  MOHSTHSIX
MaTEMaTUYECKOr0 aHajM3a M UX CBOMCTBAaX, BJIAJICHHE YMEHHEM XapaKTEepU30BATh
noBeZieHue (PyHKIHMH, UCIOJIb30BAHUE MOJYYEHHBIX 3HAHUU JIJISl OIMCAHUS U aHan3a
peanpHBIX 3aBUCUMOCTEN;

— BJQJICHUE OCHOBHBIMM NOHATHUAMH O IUIOCKHX M NPOCTPAHCTBEHHBIX
reOMETPUUYECKUX (PUTypax, X OCHOBHBIX CBOWCTBAX;

— c(opMUPOBAaHHOCTh YMEHUSI paclo3HaBaTh I'eOMETpUYecKkue (Urypbl Ha
YyepTekax, MOJEISAX U B PEAJTbHOM MHUPE;

— TPUMEHEHUE M3YYCHHBIX CBOWCTB reOMeTpuYeckux puryp u gopmyn ans
peleHns reoOMeTpUYECKUX 3a1a4 M 3aJ1a4 C IPAKTUUYECKUM COJEPKAHUEM;

— c(opMUPOBaHHOCTH MPEACTABICHUN O Mpoleccax U SIBICHUSAX, UMEIOIINX
BEPOSITHOCTHBIM XapaKTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaJIbHOM MUpE,
OCHOBHBIX IMOHATHAX JIEMEHTAPHON TEOPUN BEPOSITHOCTEH;

— YMEHUH HaXOAWTh U OLICHUBATh BEPOSITHOCTH HACTYIUIEHUS COOBITUH B
IIPOCTEUIINX IMPAKTHYECKUX CUTYalMSIX U OCHOBHBIE XapPaKTEPUCTUKH CIyYaWHBIX
BEJINYNH,;

— BJIAJICHUE HABBIKAMM MCIIOJIb30BAHUSA T'OTOBBIX KOMIIBIOTEPHBIX INPOIPAMM
IIPU PELICHUU 3a/1a4.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1. O0beM y4yeOHOV JTUCUUIJIMHBI U BUAbI Y4eOHOH padoThI

Buja yueOHoii padoThl

Konuuecmeo uacoe

MakcumajbHas yyeOHas Harpyska (scero) 234
Obsi3aTesibHAs ayJauTopHasi yueOHast 156
Harpyska (Bcero)
B TOM YHCJIE:
3aHATHA JCKIIMOHHOTO THIIA 78
IPAKTUYECKHE 3aHSITHS 78
CamocrosiTeIbHasE padoTa 00y4aromerocs 64
(Bcero)
B TOM YHCJIC:
Bneaynuropnas camocrositenpHas pabora 64
Kouncynpranumn 14
Ipomercymounan ammecmayus 6 hopme: 9K3aMeH
N Bcero CemecTpsl
Bun yuebHoii paboTsI 4ACOB 1 >
YueOHasi Harpy3Kka (Bcero) 234 96 138
AynuTopHblie 3aHATHS (BCEro) 156 64 92
B Tom uucne:
3aHATHS JIEKIIMOHHOT'O THUIIA 78 32 46
MPAKTUYECKUE 3aHIATUS (TPAKTUKYMBbI) 78 32 46
71a00paTOPHBIC 3aHATUS
CamocrosiTesqbHasi padora (Bcero) 64 24 40
B TOM YHCJIE:
Kypcosas paboma
Pegpepam 10 4 6
Camocmosmenvuas 6Heayoumopuas paboma 8 6ude
OOMAWHUX NPAKMUYECKUX 3A0aHUll, UHOUBUOYATbHBIX 54 20 34
3Q0aHUl, CAMOCMOSMENbHO20 N00OOpa U  U3YHEeHUs.
O0ONOIHUMENbHO20 MeoPemuUiecKo20 Mamepuaid
Koncynpranun 14 8 6
[TpomexxyrouHas atrecranus (dK3amMeH/3a4eT/aud.3a4er) 9K3aMeH
OO6m1as TpyJI0EMKOCTh 234 96 138




2.2 CTpyKTypa TUCUMIJIMHBI:

Koau4yecTBO ayIMTOPHBIX YaCOB Camocros-
TeJbHasi padoTa
o0yuaronierocsi
H Teopertu-
anuMEHOBaHUE Pa3lICIIOB IIpakTHyec- (4ac.)
Bcero yeckoe
KHe 3aHATUA (B T.4.
o0yueHue
KOHCYJIbTAIIH)
1 2 3 4 5

Baenenue 2 2 - -
Anrebpa 22 8 14 12
YpaBHEHUS U HEPABEHCTBA 20 8 12 6
OCHOBBI TPUTOHOMETPUHU 20 8 12 6
OyHKIIMH, X CBOMCTBA U rpaduKu 16 6 10 8
Hauana marematnyeckoro aHnaamsa 28 18 10 8
Kombunaropuka, cratuctuka u Tteopus | 16 8 8 9
BEPOATHOCTEMN
I'eomerpus 32 20 12 15
Koncynpranumn 14
Bcero no pucuumimne 156 78 78 78
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2.3. TemaTnuyeckuii JIaH U coJepKaHue YUeOHOMN JUCIHIINHBI

HaumenoBanue pasgesoB u | Cogep:kaHue yueOHOro MaTepuasa, jadoparopHbie padoThl M IPpaKTHYecKUe 3aHATHSA, | O0bem Yposenn
TeM caMoCTOsITe/IbHAsI padoTa 00y4aroIMXcst 4acoB OCB(:[eHH
1 2 3 4
Beenenue Coaepixanue yueOHOIro MaTepuasa
MaremaTHKa B HayKe, TEXHUKE, SKOHOMUKE, HH(OPMALIMOHHBIX TEXHOJIOTHSIX U 2 1
MIPaKTUYECKOH AesiTeapbHOCTH. Llenu u 3aaaun n3ydyeHus MaTeMaTUKU IpYU OCBOEHUU
npodeccuit CIT1O u cnenmansuocreii CI10
Pazjen 1. Anredpa 34
Tema 1.1. Pazsutne noustus o | Conep:xkanue yueOHOro matepuasa 9 1
YHCIIE Ilenbie n panroHanbHbIC yncia. [lelictBuTenbHble yncna. KommiekcHblie ynciia
IIpakTnyeckue 3aHATHA:
Apudmernueckue 1eficTBUA Ha/l YMCIaMU, HAXOXK/IEHUE MPUOIMKEHHbBIX 3HAUCHUI 2 2
BEJIMYMH U TIOTPELIHOCTEN BbIUMCIEHUN (a0COIIOTHON M OTHOCUTENBHOM), CpaBHEHHE
YHCJIOBBIX BBIPAXKECHUM
Tema 1.2. KopHu, creneHu u Coaeprxanue y4eOHOro MaTepuasa
Jorapugme Kopnu u crenenn. Kopau HaTypanbHOM CTENIEHH U3 YUCIIAa U UX CBOMcTBa. CTENEHN ¢
paloHaIbHBIMU NTOKA3aTENIAMHU, UX CBOMCTBA. CTENEHU ¢ AEUCTBUTEIbHBIMU 2 !
MOKa3aTesIMHU.
IIpakTHYeckHne 3aHATHSA:
Brruncnenue u cpaBHeHNE KOpHEN. BollloyiHeHNE pacyeToB ¢ pagukanaMmu. Pemenue
uppalnroHaIbHbIX ypaBHeHHH. CpaBHeHue creneHe. [IpeoOpazoBaHue BbIpakeHUH, 2 2
COJIEpIKAIMX CTENIEHH
IIpakTHYecKkHe 3aHATHSA:
Pemrenne nokasaTenbHbIX ypaBHEHM. Pemenne npukiiagHbIxX 3a1a4d 2 2
Conep:kanue y4eOHOro MaTepuaa 9 1

Jlorapudwm. Jlorapum grcna. OCHOBHOE JTorapru(MIUUECKOe TOXKAECCTBO. J[eCATUUHbIE U
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HaTypasbHble orapudm. [IpaBuna neiictBuii ¢ norapudmamu. [lepexon k HOBoMy
OCHOBAHUIO

IIpakTuyeckue 3aHATHS:

Haxoxxnenue 3nauenuii sorapudma mno npou3BoIbHOMY OCHOBaHUIO. [lepexos oT ogHOTrO 2
OCHOBAaHUs K Apyromy. Beluucienue u cpaBHeHue jorapudma
IIpakTnyeckue 3aHATHA:
JlorapugmupoBanue ¥ HOTEHIIMPOBAHUE BBIPAKEHUH. 2
Pemenune norapupMudeckux ypaBHEHHHA
Conep:xanue yueOHOro MaTepuasa
[IpeoOpaszoBanue anredpandeckux BeipaxkeHuil. [IpeobpazoBanne paroHAIbHBIX, 2
UppalMOHAJIbHBIX CTENEHHBIX, TOKAa3aTeIbHbIX U JIOrapu(MUUYECKUX BHIPAKEHUN
IIpakTH4yeckue 3aHATHS: 9
[TpuGnvxeHHbIe BEIYUCICHNS M PEIICHUS PUKJIIAIHBIX 3a/1a4
KonTtpouabnas padora Ne 1: «KopHu, crenenu u Jiorapugmsbi» 2
CamocrosiTesibHas padora:
BBITNIOJTHEHUE TOMAILIHUX 3a/laHuil 1o pasfeiny 1
IIpumepHasi TeMaTHKa BHeayJUTOPHOI CaMOCTOSITeIbHOI padoThl 12
Hanucanue pedeparos:
HenpepriBable 1podu
IIpuMeHeHNe CI10KHBIX MPOLCHTOB B pacuerax
Pa3znen 2. YpaBHenus u 26
HEepPaBeHCTBA
Tema 2.1. YpaBHeHus u Coaep:xanue yueOHOro MaTepuaJia
CHCTEMBI YPaBHEHHIT YpaBHEHHUs U CUCTEMBI ypaBHEHUH. PaninoHaibHble, MPPallMOHAIbHBIC, I0KA3aTENbHBIEC U 2
TPUTOHOMETPUUECKHE YPABHEHUS U CHCTEMBI.
Conep:kanue y4ye0OHOro marepuasa
OcHOBHBIE PUEMBI UX pelIeHUs (Pa3IoKeHHe Ha MHOKUTENN, BBEIEHUE HOBBIX
HEU3BECTHBIX, MOJACTAHOBKA, Tpaduueckuii MeTo1). PABHOCHIILHOCTH YpaBHEHHIH, 2
HEPABEHCTB, CUCTEM
IIpakTHYeckHne 3aHATHSA: 2
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Kopnu ypaBaenwuii. PaBHocuibHOCTH ypaBHeHui. [IpeoOpazoBanne ypaBHEHHI

I[IpakTHYeckne 3aHATHSA:
OcCHOBHBIE NPUEMBI PEIIeHNs YPaBHEHUN

IIpakTnyeckue 3aHATHA:
Pemrenue cucreM ypaBHeHUN

Tema 2.2. HepaBeHcTBa

Conep:xaHue yueOHOro MaTepuaJa

PauvonansHbIe, MppallMOHAJIBHBIC, IIOKA3ATEIIBHBIE U TPUTOHOMETPUYECKUE HEPABCHCTBA.
OCHOBHBIE IPUEMBI UX PEHICHUSI

Coaep:xanue yueOHOro MaTepuaJia

PaL[I/IOHaJ'H:HLIe, HppalluOHAJIBHBIC, ITOKA3aTCIbHBIC U TPUI'OHOMCTPHUUCCKUEC HCPABCHCTBA.

OCHOBHEBIE IMPpHUCMBbI UX PCHICHUA

IIpakTHYeckHe 3aHATHSA:
Hcnonb3oBanue cBOMCTB U rpaduKoB PYHKIMN Ui pEIIEHUs] ypaBHEHUN 1 HEPABEHCTB

IIpakTHYecKkHe 3aHATHSA:

IIpuMeHeHrEe MaTeMaTHYECKUX METOJOB I PELICHUS CONEP KATEIbHBIX 3a1a4 U3
pa3aMyYHbIX 00JacTel HayKH U MpakTUku. MIHTepnperanus pesynabTara, yueT peaabHbIX
OrpaHUYECHUN

KonTtpouabHas padora Ne 2: «YpaBHeHUs] M HEPABEHCTBA

CamocrosiTesbHast padoTa

BBITIOJIHEHHUE JIOMAITHUX 3aJaHUH 110 pa3neny 2

IIpumepHasi TeMaTHKa BHeAyJUTOPHOI CaMOCTOSITeIbHOI padoThl
Hammcanwne pedepatos:

HccnenoBanne ypaBHEHMM U HEPABEHCTB € NapaMeTPOM

Pa3nen 3. OcHOBBI
TPUTOHOMETPHH

26

Tema 3.1. OcHOBHBIE TOHATHUA

Conep:xanue yueOHOro MaTepuaJa

Pannannas MEpa yriia. BpaH_IaTCJ'ILHOC JABUKCHUC. CI/IHyC, KOCHUHYC, TAHI'CHC 1 KOTAHI'CHC
qucia

IIpakTHYecKkHe 3aHATHSA:
Paguanubiii MeTOT MI3MEpPEHUSI YIJIOB BPAllIEHHS U CBSI3b C IPayCHON Mepoi
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Tema 3.2 OcHOBHEIE

Conep:xanue yueOHOro MaTepuaJia

TPUTOHOMETPUICCKUC ®opmyinsl npuBeaeHus. Popmyisl cioxeHus. DopMysibl YABOCHUS. 2
TOXKACCTBA IIpakTHYecKkHe 3aHATHSA:
OCHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA, (OPMYIIbI CIOKEHHUSI, YIBOCHUS, 5
[TpeoOpa3oBanusi CyMMBI TPUTOHOMETPUYECKUX (YHKIMI B TPOU3BEICHNUE,
peoOpa3oBaHue NPOU3BEICHHSI TPUTOHOMETPUYECKUX (PYHKLUN B CYMMY
IIpakTnyeckue 3aHATHA:
OCHOBHbBIE TPUTOHOMETPUUECKUE TOXKIECTBA, (GOPMYIIbI CIOKEHUS, YIBOCHUS, 9
[IpeoOpa3oBanusi CyMMBI TPUTOHOMETPUYIECKUX (PYHKIMI B IPOU3BEICHHE,
peoOpa3oBaHue NPOU3BEICHHSI TPUTOHOMETPUYECKUX (DYHKLUH B CYMMY
Tema 3.3 IIpeoOpazoBanust Conep:xaHue yueOHOro MaTepuaJa
NPOCTEHIINX IIpeoOpa3oBaHue cyMMbl TPUTOHOMETPUYECKUX (DYHKIMI B IPOU3BEAECHUE U IPOU3BEACHUE 2
TPUTOHOMETPHUYECKUX B CyMMYy
BBIPAKEHUH IIpakTHYecKkHe 3aHATHSA:
OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA, POPMYJIbI CIOKEHUS, YABOCHHUS, 9
ITpeoOpa3oBaHusi CyMMBbI TPUTOHOMETPUYECKUX (DYHKIIMI B TPOU3BEACHUE,
peoOpa3oBaHNe NPOU3BEIEHUS] TPUTOHOMETPUYECKUX (PYHKIIUN B CYMMY
Tema 3.4. Coaep:xanue yueOHOro MaTepuasa
Tpuronomerpudeckue OOpatHble TpUroHoMeTpudeckue GyHKINU. APKCUHYC, apKKOCUHYC, apKTaHT€HC. 2
YPaBHCHHUS K HCPABCHCTBA [Ipocreiimre TPUroHOMETPUYECKHE YPABHEHMS
IIpakTHYecKkHe 3aHATHSA:
OOpaTHbIle TPUTOHOMETpUYECKUE (PYHKIIMH: apKCUHYC, apKKOCUHYC, apKTaHT€HC. 2
[Ipocreiiye TPUroHOMETPUUECKUE YPAaBHEHUS
KonTtpoJuabHnasi pa6ora Ne 3: «OCHOBbI TPHTOHOMETPHI» 2
CamocrosiTesibHas padora: 5
BBITNIOJTHEHUE JTIOMAIIHUX 3a/laHui 10 pa3feiny 3
Paznen 4. ®ynkuum, ux 24
CBONCTBA M rpapuKu
Tema 4.1 Oynknuu. CpoiictBa | Copep:kanue yuedHOro MaTepuaJia
¢ynkumnit. O6patHble GyHKUMK | Dynkiun. O6NacTh ONpeieNieH s 1 MHOXKECTBO 3HAUCHHIN; rpauk (GYHKIHH, TOCTPOCHHE 2

rpaduKoB QPYHKINI, 33 JaHHBIX PA3TUYHBIMU CIIOCOOAMHU
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HpaRTn'{ecmle 3aHATHUSA:

[Tpumepsl 3aBHCUMOCTEN MEXly EpEMEHHBIMH B PEaJIbHBIX POLIECCaX U3 CMEKHBIX
mucuutuiiH. Onpenenenue Gyaknuii. [Toctpoenne n ytenne rpagukoB GyHKIMMA

Coaeprxanue yueOHOro MaTepuasa

CaoiicTBa pyHKIIMH. MOHOTOHHOCTB, YeTHOCTh, HEYETHOCTb, OTPAaHUYEHHOCTD,
NepUOINYHOCTb. [IpoMexyTKu Bo3pacTaHus U yObIBaHUs, HAaMOOJIbIlIee U HAUMEHbLIIEe
3HA4YEHUs1, TOUKH IKcTpeMyMa. [ padmdeckas unrepnperanus. [Ipumeps! GyHKIHOHATBHBIX
3aBHCUMOCTEH B peabHbIX IIpolieccax U sSBICHUAX. ApudMeTHyecKue onepanuu Haj
¢bynkuusamu. CrioskHast QyHKIHS (KOMITO3HITUS).

IIpakTnyeckue 3aHATHA:

UccnenoBanue ¢pyakmun. CBoCTBA IMHEHHOH, KBapaTUIHOM, KYCOUHO-TMHEHHON W
npoOHo-nrHEeHHON ¢yHkuuu. HenpeprsiBHBIC U iepuoanyeckue GyHkuuu. CBOWCTBA U
rpaduku CUHYCa, KOCUHYyCa, TAaHTeHca U KoTaureHca. OOpaTHbie (yHKIIUHU.

IIpakTHYecKkHe 3aHATHSA:
O6patHble QyHKIMU U UX Tpaduku. OOpaTHBIE TPUTOHOMETpUYECKUE QYHKIIMHI

Tema 4.2. CterneHHsIe,
noKa3aTeJbHbIE,
JorapupmMHUUECcKue U
TPUTOHOMETPHUYECKHUE
¢ynkuuu. O6paTHbIe
TPUTOHOMETPHUYECKHE (DYHKIHH

Conepxxanue yue0HOro MaTepuaJjia

Onpenenenne ¢QyHkuuii, ux cBoiictBa u rpaduku. [IpeoOpasoBanus rpaduKoB.
[TapannenbHplid TEPEeHOC, CHUMMETPUS OTHOCHUTEIBHO OCeH KOOPAWUHAT WM CHMMETPHS
OTHOCHUTEJIBHO Hayajla KOOPAWHAT, CUMMETPUsl OTHOCUTEIBHO MPSIMON Y = X, pacTsiKeHue
U CKaTHE BJOJIb OCEN KOOPJIAMHAT

IIpakTHYecKkHe 3aHATHSA:
[TpeobpazoBanmne rpadrka GyHKIINAN.

KonTtpouabHas padora Ne 4: «®yHKIMH, HX CBOMCTBA M rpaQuKN»

CamocrosiTesibHast padoTa

BBITIOJTHEHHUE JIOMAIIHUX 3a/laHui 1o pa3zaeny 4

IIpumepHasi TeMaTHKa BHeAyJUTOPHOI CaMOCTOSITeIbHOI padoThl
Hammcanwne pedepatos:

CrnoxeHne rapMOHHUYECKUX KOJIeOaHU

I'paduaeckoe pernieHne ypaBHEHHI 1 HEPABEHCTB

Pa3nea 5. Hauaga

36
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MATEMATH4YCCKOI'0 aHAJIN3a

Tema 5.1.
[TocnenoBaTenbHOCTH.

Conep:kanue y4yeOHOro MaTepuasa

IMocnenoarenbHocT. CrnocoObl 3aJaHUsl M CBOMCTBA YUCIIOBBLIX IIOCIEIOBATEIILHOCTEN.
[TonsiTHe 0 Mpeesne mocaea0BaTeIbHOCTH

Conep:kanue y4eOHOTro MaTepuaa
CymmupoBaHue mociegoBareapHoCcTed. beckoHeuHo — yObIBaromiasi reoMeTpuuecKkas
IIPOrpeccusi U ee cymma.

IIpakTH4yeckue 3aHATHS:

YucnoBas ocie10BaTeIbHOCTb, CIIOCOOBI €€ 3aaHUsI, BBIUUCICHUS YICHOB
nocnenoBarenbHocTu. [Ipeaen nocnenoBarenbHOCTH. beckoHeuHo yObIBaroIas
reoMeTpUYeCcKasi IPOrpeccHst

Tema 5.2. [IpousBoHas

Conep:xanue yueOHOro MaTepuaJa

[TpousBonnas. IloHsTHE O TPOM3BOAHON (YHKIWH, €€ TeOMETPUYECKUN U (U3UIECKUI
CMBICII. YpaBHeHUE KacaTelbHOH K rpaduky ¢ynkiuu. I[Ipon3BonHble CyMMBI, pa3HOCTH,
MIPOU3BEICHNS, YacTHOTO. [Ipon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIMH

Conep:xxanue yueOHOro MaTepuaa
IIpon3BoHbEIE CyMMBI, pa3HOCTH, IPOU3BEACHHUSI, YACTHOTO. [IpON3BOIHBIE OCHOBHBIX
AJIEMEHTApHBIX PYHKIMH

IIpakTHYecKkHe 3aHATHSA:
ITpaBuna u popmynsl 1uddepeHupoBanmsi, Ta0INUILA TPOU3BOJHBIX HIEMEHTAPHbBIX

¢bynkuuit. [IponsBoHas: MEXaHUUYECKUN M TEOMETPHUUECKUI CMBICT IPOU3BOIHOM.
VYpaBHEeHHE KacaTeIbHON B OOIIIEM BHUJIC

Conep:kanue y4eOHOIro MaTepuaa
[TpumeneHne nepBoii MPOU3BOTHON K UCCIETOBAHUIO (DYHKITUI M MOCTPOCHUIO TPAPUKOB.

IIpakTHYecKkHe 3aHATHSA:
HccnenoBanue GyHKIMM ¢ TTOMOLIbIO MPOoU3BOAHON. Haxoxxaenre HanbombIiero,
HAaMMEHBIIET0 3HAUYEHUS U SKCTPEMAIbHBIX 3HAU€HUN QYHKITMI

Conep:xanue yueOHOro MaTepuaJa

IIpumepsl HCITONIB30BaHMs TPOU3BOIHOM JUIsl HAXOXKIACHHS HAUITYYILErO PEIICHUS B
MPUKIIAJHBIX 331a4ax. BTopas npon3BoiHas, ee reoMeTpu4ecKuii U PU3NUECKUI CMBICIL.
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Haxoxpaenue ckopocTu ajs npoiiecca, 3aJaHHoro Gopmynoi u rpagukom

Tema 5.3. IlepBooOpa3zHas u

Conep:xkanue y4eOHOIro MaTepuaa

HMHTCTpall [lepBooOpa3nass u uHTerpan. lIpuMeHeHHe OINpEeAeIEHHOr0 MHTErpaia Jjsi HaXOXJEHUs 2
TJIOIIAIM KpUBOJIMHEHHOM Tpanennn. @opmyna Hetorona—IJleiibHuiia
Conep:xanue yueOHOro MaTepuaJia
[IpumeHeHne oONpeneieHHOTO HMHTErpajia Jid HaXO0XACHUS IUIOWAAM KPUBOJWHEUHOM 2
tpaneuuu. @opmyna HeroTona—IJleitbuuna
IIpakTH4yeckue 3aHATHS:
Huterpan u nepoodpasnas. Teopema Hrrorona-Jleitonuna. [Ipumenenne naTerpana K 2
BBIYHCIICHUIO (PU3MUYECKUX BEIMYMH U TUIOIaIeH
Conep:xanue yueOHOro MaTepuaJia 5
ITpumepsl npuMeHeHHsI MHTerpajia B pU3UKe U TeOMETPUU
Kounrpoabsnas padora Ne 5: «Havajia MaTeMaTH4eCKOT0 aHAJIH32) 2
CamocrosiTesibHast padoTa
BBIMIOJIHEHHUE IOMAlTHUX 3aJaHui MO pa3jaeny 5
IIpuMmepHasi TeMaTHKA BHEAYAUTOPHONH CAMOCTOATEILHON padoThl 8
Hanucanue pedepara:
[Tonsitue nuddepennpana u ero NpUIOKEHUS
Pa3nes 6. KomOunaropuka,
CTATUCTHKA U TeOpus 25
BEPOATHOCTEH
Tema 6.1 DnemMeHThI Coaeprxanue yueOHOro MaTepuasa
KOMOMHATOPHKH OcHOBHBIE TIOHATHS KOMOWHATOPUKH. 3aJadyd Ha TOJCYET 4YHCIa pa3MEIICHUMH, 2
MepecTaHOBOK, coueTaHui. Pemenre 3aqad Ha mepedop BapuaHTOB
IIpakTHYeckHne 3aHATHSA:
Ucropus pa3BuTHs KOMOWHATOPHKH, TEOPUU BEPOATHOCTEH M CTATHCTHKHA M HX POJb B
pa3nuuHbIX cdepax UYeIOBEUeCKOM iku3HeaeATenabHocTH. IlpaBuia KOMOMHATOPHKH. 2
Pemenne koMOMHATOPHBIX 3a1a4. Pa3Menienus, CoueTaHus U MepecTaHOBKU
Conep:xanue yueOHOro MaTepuaJa 2
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®dopmymna bunoMma HeroTtona. CBoicTBa OMHOMUHAIBHBIX KOAGGUIIEHTOB. TpeyrobHUK
[Tackais

Tema 6.2. D1eMEHTbI TEOPUH

Conep:xanue yueOHOro MaTepuaJia

BEPOSATHOCTEH CoObITHE, BEpOSTHOCTb COOBITHS, CIOXKEHHE M YMHOXXEHHUE BepOsTHOCTEH. [lonamue o 2
He3a8UCUMOCMU cOObIMUIL
IIpakTH4yeckue 3aHATHS:
Knaccuueckoe onpenenenre BEpOSTHOCTH, CBOMCTBA BEPOATHOCTEMR, TEOpEMA O CyMME 2
BEpOSITHOCTEN. BrIunciaenue BeposiTHOCTEN
Tema 6.3. DnemMeHTHI Coaepixanue yueOHOIro MaTepuasa 2
MaTeMaTHYCCKON CTATUCTHKH [IpeacraBneHue NaHHBIX (TaOIUIBI, TUATPAMMBbI, TpaduKN)
IIpakTnyeckue 3aHATHA: 2
[Ipuknagueie 3agaun. [IpeacraBienne YucIoOBbIX JaHHBIX
KonTpoJsbHas padora Ne 6: «KomOuHaTOpHKa, CTATHCTHKA U TEOPUSI BEPOSATHOCTEI» 2
CamocrosiTesibHast padoTa
BBITNIOJIHEHUE TOMAIIHUX 3a/laHui 110 pa3zeiny 6
IIpumepHasi TeMaTHKa BHeayJUTOPHOI CaMOCTOSITeIbHOI padoThl 9
Hanucanue pedepara:
Cxembl bepHyI 1M TOBTOPHBIX UCTIBITAHUN
CpenHue 3HaY€HUs U UX IPUMEHEHUE B CTATUCTUKE
Paszgea 7. 'eomerpus 47
Tema 7.1 Koopausats! u Coaepixanue yueOHOIro MaTepuasa
BEKTOPBI [IpsmoyronbHas (IeKapToBa) cUCTEMa KOOpJIMHAT B MpocTpaHcTBe. Dopmyrna paccTOSHUSL
MeXay JIByMs Toukamu. YpaBHeHUs cdepbl. Bextopel. Moayns BekTopa. PaBeHcTBO
BEKTOpOB. ClI0)KEHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha 4yncio. PasnoxeHune BekTopa Io 2
HaImpaBJIEHUsM. YTOJ MEXIy AByMs BekTopamu. IIpoekuns BekTopa Ha ocb. KoopauHaTel
BekTOpa. CKalsipHOE NPOU3BEACHNE BEKTOPOB. VcIiob30BaHNE KOOPAUHAT U BEKTOPOB MPH
pelIeHnr MaTeMaTUYeCKUX U MPUKJIAJIHbIX 3a]a4
IIpakTHYecKkHe 3aHATHSA:
JlexapToBa cucTeMa KOOpJUHAT B IPOCTPAHCTBE. Y paBHEHHE OKPYKHOCTH, Cephl, 2

IJI0CKOCTH. Paccrosuue mexny Toukamu. Bekropsl. JleiictBus ¢ BekTopaMu. Jlekaprosa
CHUCTEMa KOOPJAMHAT B NPOCTPAaHCTBE. JIeUCTBHsI C BEKTOPAMM, 3aJaHHBIMA KOOPJUHATAMH.
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CkanspHoe pou3Be/ieHne BEKTOpOB. BekTopHOE ypaBHEHHE MPSMOM U TIIOCKOCTH.
Hcnonp30BaHne BEKTOPOB IIPU JJOKA3aTEIbCTBE TEOPEM CTEPEOMETPUU

Tema 7.2. [Ipsmeble u
IUIOCKOCTH B IIPOCTPAHCTBE

Conep:kanue y4eOHOIro MaTepuaa

B3anMHOe pacnonokeHue IByX IpsMbIX B IIpocTpaHcTBe. [lapamienbHOCTh IpsIMON U
I10CcKOCTH. [lapanenbHOCTh IIIOCKOCTEN

Coaep:xanue yueOHOro MaTepuaJia

[lepneHquKyIsIpHOCTD NPSAMOM U IIIOCKOCTU. [lepnenauKkynsip u HaKIOHHAsL. YTOJI MEXKIY
MPAMOU U TUIOCKOCTBIO. JIByrpaHHBIN Yroy. Yroa MExXAy MIOCKOCTSMH.
[TeprieHAMKYAAPHOCTD IBYX MJIOCKOCTEH

Conep:xanue yueOHOro MaTepuaJa

I'eomerpuueckue nmpeodpa3zoBaHus IPOCTPAHCTBA: MApAIIICIbHBINA EPEHOC, CHMMETPHS
OTHOCHUTEINBHO MockocTu. [lapannensHoe npoexktupoBanue. [lnomans opToronansHoM
npoekuun. M306paxeHne npocTpaHCTBEHHBIX (pUryp

IIpakTHYecKHe 3aHATHSA:
IIpu3Haky B3aUMHOIO PacloOIOKEHUS MPAMBIX. YTOJI MEXIY NpsAMbIMUA. B3anmuoe

PacIoJIOKEHUE IPSAMBIX U IUIOCKOCTEN. [IeprieHauKynsp U HaKJIIOHHAsA K INIOCKOCTU. YTOII
MEXIY NPSMOU U IIIOCKOCTBIO. TeopeMbl O B3aUMHOM PACIOI0KEHUH MPSAMOU U MIJIOCKOCTH.
TeopeMa o Tpex nepneHaukyisapax. [IpusHaku 1 cBOKWCTBA MMapajuICIbHBIX U
MEPIEHUKYISIPHBIX IUIOCKOCTEN. PaccTosiHUE OT TOYKH 10 TNIOCKOCTH, OT MPSIMOM 10
IIJIOCKOCTH, PACCTOSTHUE MEXKY IIIOCKOCTSIMH, MEXKTY CKPELIMBAIOIIUMHUCS IPSIMBIMH,
MeX1y MPOU3BOJILHBIMU (PUTypaMu B pocTpaHcTBe. [lapaniensHoe NpoeKTHpoBaHUE U €r0
cBoiicTBa. B3aumHoe pacnonoxeHue npocTpaHCTBEHHBIX (puUryp

Tema 7.3. MHOrOrpaHHUKH

Conep:xanue yueOHOro MaTepuaJa
Bepmmnsl, pebpa, rpanu MHororpannuka. [lpusma. [Ipsmas npusma. [IpaBuiibHas npusma.
[MTapannenenunen. Ky6.

Conep:xanue yueOHOro MaTepuasa
[Mupamuna. [IpaBunbpHas nupamuaa. YceueHHas nupamuga. Tetpasap. CummeTpuu B KyOe,
B MapayUieNienuie e, B mpu3Me u nupamue. CedeHus KyoOa, MPU3MbI U ITHPAMHUTBI

Conep:kanue y4eOHOro MaTepuaa
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[IpencraBienure o MpaBUJIBHBIX MHOTOTPaHHHUKAaX (TETpasAp, KyO, OKTa’ap, MOAEKadap U
nkocadp). [lnonaay noBepxHOCTH MHOTOTPaHHUKOB

IIpakTuyeckue 3aHATHS:

Ceuenus 1 pa3BepTKU MHOTOTPaHHUKOB. Byl cuMMeTpuii B npoctpancTse. CUMMETpHS
TeJ BpallleHHs] © MHOTOTPaHHUKOB. Pa3nuuHbie BUbI MHOTOTPaHHUKOB. X n300pakeHus.
[Ino1mane moBepxHOCTH

Tema 7.4. Tena u moBepXHOCTH
BpaIlCHUS

Conep:xanue yueOHOro MaTepuaJia

Hunuaap u konyc. YcedeHHblil konyc. OcHOBaHUE, BbICOTA, OOKOBasi IOBEPXHOCTb,
oOpasyromiasi, pazBepTka. OceBbIie CEUSHHs U CEUSHHsI, apauiesibHbie ocHoBaHuto. [ap u
cdepa, ux ceuenus. KacarenbHas IIoCKoCTh K cepe

IIpakTH4yeckue 3aHATHS:
CeueHus U pa3BEepTKU MHOTOI'PAHHHUKOB.

Tema 7.5. U3mepenus B
TEOMETPHUH

Coaep:xanue yueOHOro MaTepuaJia

O6bem u ero usmepenue. Muterpanphas Qopmyna odobema. dopmynbr oObema Kkyoa,
MPSIMOYTOJIBHOTO Tapasielenurnena, Npu3Mbl, TuanHapa. GopMynsl o0beMa MHUpaMUIbl |
KoHyca. @OpMYIIBI TIONIA/IM TOBEPXHOCTEH IMIIMH]IPA U KOHYCa

Copep:xaHue yueOHOro MaTepuasa
@opmynel o0beMa mapa v momanau chepsl. [lomobue Ten. OTHowEHMS IUTOMIAAEH
MOBEPXHOCTEN 1 00BEMOB OJJOOHBIX TEJ

IIpakTuyeckue 3aHATHS:
Brruucnenue wiomanei 1 o0bEMOB

Kounrpoabsnas padora Ne 7: «["'eomeTpusi»

CamocrosiTesibHas padora

BBITIOJTHEHUE JIOMAILIHUX 3a/laHui TI0 paszaeny 7

IIpuMepHast TeMaTHKa BHEAYAUTOPHON CAMOCTOATEIbLHON PadoThl
Hanwucanue pedepara:

BekTopHoe 3a1aHne NPsSMBIX U ITIOCKOCTEN B IPOCTPAHCTBE
IIpaBriIbHBIE U NTOJIYIPABUIIbHBIE MHOTOI'PAaHHUKHU

KoHngeckue ceyeHus 1 UX IPUMEHEHUE B TEXHUKE

15

KouncyabTanuu

14
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Hroro

234

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

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

2. — penpoAYKTUBHBIN (BBIIIOJHEHUE IEATEIBHOCTH 10 00pa3ily, MHCTPYKIUU WK MOJT PYKOBOJICTBOM)
3. — IPOAYKTHBHBIH (TUTAHUPOBAHKUE U CAMOCTOSITEIHHOE BBHITIOJTHEHUE IEATEFHOCTH, PEIICHHE POOIEMHBIX 3a/1a4)

21




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 TEXHOJIOTHAX U PAKTUYECKON
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, HppaliOHAIIBHEIE,
NoKa3areibHble HepaBeHCTBAa. OCHOBHBIE PUEMBI UX
pemenus. Mcnons3oBanue cBOWCTB U rpauKoB QyHKIUH
IIPU PELICHUH YpaBHEHUH U HEpaBeHCTB. MeToa
uHTepBasioB. M300pakeHne Ha KOOPIMHATHOW IIIIOCKOCTH
MHOX€ECTBa PEIICHUH YPAaBHEHUH U HEPABEHCTB C ABYMS
MIEPEMEHHBIMH U UX cucTeM. [I[puMeHeHne MaTeMaTuyecKux
METOJIOB JIJIsl PELICHMSI COAEPKATEIbHBIX 3a]1a4 U3
pa3ianyYHbIX 00JacTed HayKHu U NpakTuku. MHTeprperanus
pe3yJibTaTa, y4eT peajlbHbIX OrpaHHUYEHUH.

OCHOBBI
TPUTOHOMETPUU

Pannannas mepa yrina. BpamarensHoe nBuxenue. CUHYC,
KOCHUHYC, TAHT€HC U KOTAHTe€HC yKciia. QopMyIibl
npuseneHus. Popmyisl cinoxkeHns. PopMysbl yABOCHUS
dopmyssl mooBUHHOTO yria. [IpeoGpa3oBanus
MPOCTEHIINX TPUTOHOMETPUUECKIX BBIPAKEHHUI
[IpeobpazoBaHre CyMMBI TPUTOHOMETPUYECKUX (PYHKIIUH B
MIPOU3BEJICHUE U TTPOU3BEJICHUS 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 3HAYCHHH;
rpaduk GyHKINHU, TOCTPOEHUE rPpahuKOB (PYHKINH,
3aJJaHHBIX Pa3UYHbBIMU criocoOaMu. CBOMCTBA (PyHKIHH.
MOHOTOHHOCTH, YETHOCTh, HEUETHOCTh, OTPAHUYEHHOCTH,
NEPUOMIHOCTD. [[pOMEXyTKH BO3pacTaHus U yObIBaHHUS,
HauOoJIbIlIee ¥ HAMMEHbIIee 3HAUeHUs1, TOUKU IKCTPEMYyMa.
['paduueckas unrepnperanus. [Ipumepsr
(YHKIMOHATIBHBIX 3aBUCUMOCTEH B PEATbHBIX IpOIeccax U
SBIICHUAX. ApH(PMETHUECKHE ONepaluy HaJl PYHKIIUSIMH.
Cnoxnas hpyHkuus (kommno3uiys). O0paTtHpie (yHKIIHH. .
Omnpenenenust yHKIUN, UX CBOMCTBA U rpaduku.
[IpeoOpasoBanus rpadukos. [lapamiensHbpId 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 CBOHCTBA
YHCIIOBBIX MOcienoBaTebHOCTe!. [ToHsTHE O Ipenene
nocneaoBarenbHocTu. CyMMUpOBaHHE
nociueaoBarenbHocTed. beckoHeuHo yObIBaroias
reoMeTpuyecKas nporpeccus u ee cymma. [IpousBoanas.
[TonsiTvie 0 MPOU3BOAHON (PYHKIIMH, €€ T€OMETPUUECKUH U
buznYeCKUN CMBICI. Y paBHEHHE KacaTeIbHOU K rpaduKy
¢yukun. [IpousBoaHbIE CyMMBI, pa3HOCTH, IPOU3BEACHMUS,
qacTHbIE. [Ipon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢bynkuud. [IpuMeneHne Mpou3BOAHON K UCCIIEOBAHUIO
GyHKIMH 1 TocTpoeHuto rpadgukos. [Ipumepsl
UCTOJIb30BaHUS IPOU3BOAHOM JUISI HAX0XKJICHUS
HaWTyYIlIero peieHus B MpUKIaIHbIX 3a1a4ax. Bropas
IIPOM3BOJIHAS, €€ T€OMETPUUYECKUH U (PU3UUECKUH CMBICIT.
HaxoxneHnue ckopocTH JuIs mpoliiecca, 3aJaHHOTo
dbopmyrnon u rpadukom. [lepBooOpaszHast 1 HHTETpal.
[TpumeHeHue onpeaeneHHOro HHTerpaa Juisi HaX0KICHUs
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. Perenne
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 cily4alHasi BETUYMHA, 3aKOH €€
pacripeneneHus. UuciaoBble XapaKTePUCTUKH JTUCKPETHOH
ciydyaHOW Benn4yMHbI. [IoHATHE 0 3aKOHE OONBIINX YHCEIL.
[IpencraBienne naHHbIX (TaOIMIIBI, AUArPAMMBl, IpadUKH)
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pa3
Jen

HanmenoBanue
pasznena

ConeprxaHue pasfenna

dopma
TEKYIIEro
KOHTPOJIS

2

3

4

I'eomerpus

B3anmHOe pacrosnokeHne AByX NPsSAMBIX B IPOCTPAHCTBE.
[TapannensHOCTh NPAMOU U MIIOCKOCTH. [lapannensHoCTh
wiockocted. I[leprnenanKyIspHOCTb NPSIMOH U IIIOCKOCTH.
[lepnenauKkymsip ¥ HaKJIOHHASA. YTOJ MEXAY MPSIMOH U
IUIOCKOCTBIO. JIByrpaHHBIA yroj. Yromn Mexay
I10CKOCTAMU. [lepneHAuKyISIPHOCTD IBYX IIJIOCKOCTEH.
['eomeTpuueckue npeodpa3zoBaHus IPOCTPAHCTBA!
NapajuIeJIbHBIA IEPEHOC, CHMMETPHSI OTHOCUTEIBHO
wiockocty. [lapamnensHoe npoekTupoBanue. M3o6paxenue
IPOCTPaHCTBEHHBIX (puryp. MHOTOTpaHHUKH BepumuHsl,
peOpa, rpanu MHororpanuuka. I[Tpusma. Ilpsimas npusma.
[TpaBunbHas npusma. [lapamnenenunen. Ky6. [upammuna.
ITpaBuibHas nupamuaa. Y cedeHHasi MMpaMuaa.
Terparap.CuMMmerpun B KyOe, B apajijiesieuIee, B
npusme u nupamuje. Cedenus Ky0a, MpU3Mbl U MUPAMUIbI.
[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 uzmepenue. MurerpanbHas
dbopmyna oobema. Dopmyibl 00beMa KyOa,
IIPSIMOYTOJIBHOTO NIapajuIeIeNuIe1a, IPU3Mbl, IHUINHAPA.
®opmynsl 00beMa MUpaMubl U KoHyca. DopMyIibl
IUIOUIA/IM OBEPXHOCTEH IIMIIMHPA U KOHYyca. DOpMyIibl
obbema mapa u mwiomtaau chepsl. [lomodue ter.
OTHOMIEHUS TUIONIAICH 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 MHOXKEHHE BEKTOpa Ha YHCIIO.
Pa3nosxeHne BEKTOpa M0 HAIIPaBJICHUAM. 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

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

2.4.2. 3aHATHA CEMUHAPCKOI'0 THIIA
He npenycmoTrpensl

2.4.3. IlpakTHyeckue 3aHATHSA

Ne

HaumeHnoBanmue
pazzaena

HanmvenoBaHue npakTuieckux (JlabopaTopHBIX) paboT

dopma
TEKYLIETO
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KOHTPOJIA

2

4

Bsenenue

M

Anrebpa

Apudmernueckue 1eHCTBHUS HAJ YUCIaAMU, HAXOXKICHUE
MPUOIMHKEHHBIX 3HAYCHUH BEJIMYMH U MOTPEIIHOCTEN
BBIYMCIICHUH (a0COIFOTHOW ¥ OTHOCUTEIHHON ), CPAaBHEHHUE
YHCJIOBBIX BbIpQXXEHUU. BhIunciieHne U CpaBHEHUE KOPHEU.
BrinonHenue pacueroB ¢ pagukainamu. 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 ogHOrO
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,
npeoOpa3oBaHHe PO- U3BEJICHHUS TPUTOHOMETPHUYECKHUX (PYHKITHH
B cymMmy. IIpocTenye TpuronoMeTpudeckue ypaBHEHUS U
HepaBeHcTBa. OOpaTHBIE TPUTOHOMETPUUYECKHE (DYHKIIUH:
ApPKCUHYC, apKKOCHHYC, apKTaHT€HC.

V,IIP,KP

DyHKIMH, UX
CBOMCTBA U
rpaduxu

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

V,IIP,KP

Hauamna
MaTEMATUYECKOTO
aHajmsa

UwmcnoBast ocie0BaTeNbHOCTD, CIOCOOBI €€ 3aJaHus,
BBIYUCIICHHS YWICHOB nocienoBarenbHocTH. [Ipenen
M0CJIe0BAaTENFHOCTH. becKOHEeUHO yOBIBaIOIIast TeOMETPUIECKast
nporpeccus. [Ipon3BogHas: MEXaHUYECKHUI 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 ¥ DKCTPEMAJIbHBIX 3HAUYCHUH (DYHKIIH.
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. Kiaccuueckoe onpeaeneHne BeposiTHOCTH,
CBOMCTBA BEPOSITHOCTEH, TEOPEMA O CYMME BEPOSTHOCTEH.
Brruucnenue BepositHocTed. [Ipukiiaanpie 3aaaqu.
[IpeacraBnenne YUCIOBBIX JaHHBIX. [[puKiIanHbIe 3a1a4n.

V,ITP,KP

I'eomerpus

[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 MapAJUIEIbHBIX U NEPIEHANKYIISIPHBIX 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 OPMO2OHANLHOU NPOEKYUU 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 miomanert 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 IPOU3BEACHNE BEKTOPOB. BEkTOpHOE ypaBHEHME
MPSIMOM U MIOCKOCTH. Mcrioap30BaHne BEKTOPOB IpU
JTIOKA3aTeJIbCTBE TEOPEM CTEPEOMETPHH.

V. I1P,KP

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

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 sBIsSETCS OJHUM U3 BHUJOB YYEOHBIX 3aHSATUH
CTYZIEHTOB, LIEISIMUA KOTOPOH SABJIAOTCS:

— 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);
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— 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 X TPUMEHEHUE 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 camocTtostenpHy0 paboTy 00ydaromuxcs OTBOAUTCS 64 yaca yaeOHOTO BPEMEHH.

HaunmenoBanue

pasacia, TEMBI, BUa

CPC

[Tepeuenb y4eOHO-METOIMYECKOTO OOCCIICUEHUsI UCIHILIMHBL T10
BBITIOJTHEHUIO CAMOCTOSITEIIbHOM paboThI

2

3

Beenenue.

1. BoromonoB, H. B. Maremaruka : yuebnuk mis CIIO / H. B.
boromoros, I1. . Camoiinenko. — 5-¢ u3m., nepepad. u mon. — M. :
W3parensctBo  FOpaiir, 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 lBanoBuu. Martemaruka: anreOpa W Hayaia
MaTeMaTHYeCKoro aHaiuza, reomerpus [Tekcr] : y4eOHUK IS
HCIOJIb30BaHUs B Y4eOHOM Ipoliecce 00pa3oBaTeNbHbIX YUPEKICHUN
CIIO Ha 6a3e OCHOBHOro oOmIeEro OOpa30BaHHS C MMOJTYYCHHEM
cpenHero obmero obpa3zosanus / M. W. bammmakos. - 4-¢ u3n., crep. -
Mocksa : Axamemus, 2017. - 253 c. : un. - (Ilpodeccuonanbuoe

obpaszoBanue. O0meoOpa3oBarenbHbie MUCHUIUIHHEB). - ISBN 978-5-
44

Auredpa

1. Boromono, H. B. Maremaruka : yueObnmk s CIIO / H. B.
boromomos, I1. . Camoiinenko. — 5-¢ u3zm., nepepad. u mon. — M. :
M3parensctBo  FOpaiir, 2017. — 396 c¢. — (Cepus
[IpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyma : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94.

2. bammakoB, Mapk lBanoBuu. MaremaTtuka: anrebpa M Hadajia
MaTeMaTHYeCKoro aHanmsa, reoMerpus [Tekcr] : y4eOHUK IS
HCIIOJIb30BaHUs B Y4eOHOM Ipoliecce 00pa3oBaTeNbHBIX YUPEKICHUN
CIIO na 6a3e OCHOBHOro o0O0mIEro 00pa3oBaHMS C MOJYYEHUEM
cpennero obmero odpazosanus / M. U. bammakos. - 4-e u3sn., crep. -
MockBa : Axagemus, 2017. - 253 c. : un. - (IIpodeccuonanpHoe

obpaszoBanue. O0meoOpa3oBarenbHbie MUCIUIUTHHEB). - ISBN 978-5-
44

YpaBHeHnust
HepaBeHCTBa

U

1. boromonos, H. B. Marematuka : yueObnuk nns CIIO / H. B.
boromornos, I1. Y. Camoiinenko. — 5-e u3., nepepad. u gon. — 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-
B3CA-0273570A9D9%4.

2. bammakoB, Mapk VBaHoBuu. MaremaTuka: anreOpa M Haudaja
MaTeMaTH4ecKoro axanusa, reomerpus [Tekcr] : yueOHuK s
HCIOJIb30BaHUs B Y4eOHOM Ipoliecce 00pa3oBaTeIbHBIX YUPEKICHUN
CIIO na 6a3e OCHOBHOTO 0OWIEro 00pa3oBaHMS C MOJYYEHUEM
cpennero obmero oopazosanus / M. U. bammakos. - 4-e usn., crep. -
MockBa : Axagemus, 2017. - 253 c. : un. - (IIpodeccuonanpHoe

obpaszoBanue. OOmeoOpa3oBarenbHble TUCIUIUHHEE). - ISBN 978-5-
44

28



http://www.biblio-online.ru/book/C8B3E146-8416-46D9-B3CA-0273570A9D94
http://www.biblio-online.ru/book/C8B3E146-8416-46D9-B3CA-0273570A9D94
http://www.biblio-online.ru/book/C8B3E146-8416-46D9-B3CA-0273570A9D94
http://www.biblio-online.ru/book/C8B3E146-8416-46D9-B3CA-0273570A9D94
http://www.biblio-online.ru/book/C8B3E146-8416-46D9-B3CA-0273570A9D94
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OCHOBBI 1. boromonos, H. B. Maremaruka : yuebnmk nns CIIO / H. B.
TPUTOHOMETPUH Boromonos, I1. Y. Camoitnenko. — 5-e u3., nepepad. u gon. — M. :
WM3parensctBo  FOpaiir, 2017. — 396 c¢. — (Cepus
[Mpodeccuonansuoe obpazoanue). — ISBN 978-5-534-02325-1. —
Pexxum mocryma : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D9%4.
2. bammakoB, Mapk lMBaHoBuu. MatemaTtuka: anreOpa W Hadaia
MaTeMaTHUYeCKOro aHainsa, reomerpust [Tekcr] y4eOHUK /ISt
WCIOJIb30BaHUs B Y4eOHOM Ipoliecce 00pa3oBaTeIbHBIX YUPEKICHUI
CIIO na 6a3e OCHOBHOTO O0OmIEro 00pa3oBaHHMA C MOJYYEHUEM
cpennero obmero oopazoBanus / M. 1. bammakog. - 4-e usn., crep. -
Mocksa : Axagemwus, 2017. - 253 c. : un. - (IIpodeccuonanpHoe
obpazoBanue. O01eoOpa3oBaTenbHbie AUCHUIUIHHBI). - ISBN 978-5-
44
DYyHKIUH, ux|l. boromonos, H. B. Marematuka : yyeObnuk mius CIIO / H. B.
cBoiicTBa u|boromornos, I1. . Camoiinenko. — 5-e u3a., nepepad. u mpon. — M. :
rpagpuxku W3narensctBo  FOpaiir, 2017. — 396 c¢. — (Cepus
[Mpodeccuonansuoe obpazosanue). — ISBN 978-5-534-02325-1. —
Pexxum moctyma : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D9%4.
Hauvagaa 1. boromonos, H. B. Maremaruka : yuebnuxk mis CIIO / H. B.
MaTtemaTtuueckoro |boromornos, I1. . Camoitnenko. — 5-e uza., nepepad. u gom. — M. :
aHaJm3a W3narensctBo  FOpaiir, 2017. — 396 c¢. — (Cepus
[Mpodeccuonansuoe obpazosanue). — ISBN 978-5-534-02325-1. —
Pexxum moctyma : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D9%4.
2. bammakoB, Mapk lBaHoBuu. MatemaTtuka: anreOpa W Hadaia
MaTeMaTHYeCcKoro aHaiusa, reomerpust [Tekcrt] y4eOHMK st
WCIOJIb30BaHUs B Y4eOHOM Ipoliecce 00pa3oBaTeNbHBIX YUPEKICHUN
CIIO Ha 6a3e OCHOBHOro oOmHiero oOpa3oBaHHsS C MOJTYYEHHEM
cpenHero obmero oopazosanus / M. U. bammakos. - 4-e u3n., crep. -
Mocksa : Axanmemus, 2017. - 253 c. : un. - (Ilpodeccuonanbuoe
obpaszoBanue. OOeoOpa3oBarenbHble MUCHUIUIMHBI). - ISBN 978-5-
44
1. boromonos, H. B. Maremaruka : yue6nux ans CIIO / H. B.
Komounaropuka, |boromonos, I1. . Camoiinenko. — 5-e u3a., nepepad. u gon. — M. :
CTATHUCTUKA u|UznatensctBo  FOpaiit, 2017. — 396 c¢. — (Cepus
Teopus [Mpodeccnonansuoe obpazosanue). — ISBN 978-5-534-02325-1. —
BepOSITHOCTEH Pexxum nocryma : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D9%4.
1. boromonos, H. B. Maremaruka : yue6nux mus CIIO / H. B.
Bboromoros, I1. . Camoiinenko. — 5-e u3zm., nmepepad. u mon. — M. :
WznarensctBo  FOpaiir, 2017. — 396 c¢. — (Cepus
IMpodeccnonansuoe obpazoranue). — ISBN 978-5-534-02325-1. —
Pexxum moctyma : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D9%4.
I'eomerpus

2. bammakoB, Mapk lBaHoBuu. Matemaruka: anrebpa W Hayana
MaTeMaTHYecKoro aHaiusa, reomerpust [Tekcr] y4eOHMK st
UCIOJIB30BaHUS B yUeOHOM Mpoliecce 00pa3oBaTeNbHbIX YUPESKICHUN
CIIO na 06a3ze OCHOBHOTO OOIIEro 0Opa3oBaHUsI C MOJy4YEeHHUEM
cpenHero obmero oopazosanusi / M. U. bammakos. - 4-e u3n., crep. -
Mocksa : Axamemus, 2017. - 253 c. : un. - (Ilpodeccrnonanbroe
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obOpazoBanne. O0meooOpa3oBarenbHbie AUCIUIUIMHBI). - ISBN 978-5-
44
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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/ibHbIE TEXHOJOTHU NPH NMPOBEJCHUU NMPAKTHUYECKUX 3aAHATHH

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

Peanuzanus yueOHON TUCHMIUIMHBI OCYIECTBISIETCA B KAOMHETE MaTEeMaTHKHU,

yi. lumutposa, 200, ayx. 405.

O6opynoBanne yueOHOTO KaOUHETA:

- CIeNHAM3UPOBaHHAs MeOETb U CUCTEMBI XpaHEHHS (JI0CKA KJIAaCCHAS, CTOJ U
CTYJ YYUTENS, CTOJBI U CTYJIbS YICHUYECKUE, TKA(bI 1T XpaHCHHS YICOHBIX
MOCOOUH, CUCTEMBI XpaHCHUS TaOJHUI] U TUTAKATOR);

- TEeXHMYECKHE cpeJicTBa 00ydeHus (pabouee MeCTO YUUTENs: KOMITBIOTED
YUHUTENS, BUACOIIPOCKTOP, dKpaH, nieH3nonHoe [10);

- JIEMOHCTpAIIMOHHBIC YUEOHO-HATISTHBIC TOCOOMS (KOMIUICKTHI CTCH/IOB,
KOMIUIEKTBI TaOJINII, TOPTPETHI BBIJIAOIIUXCS MAaTEMAaTUKOB, KOMILICKT
WHCTPYMEHTOB KJIACCHBIX ¢ MAarHUTHBIMH JICPKATEIISIMU );

- 3JIGKTPOHHBIC CpeJicTBA O0yUYeHUs (KOMIUIEKT BUICO(DUIHEMOB).

4.2 TlepeyeHb HEOOXOAMMOT0 IPOTPAMMHOIO o0ecreYeHHs

1.

Omnepanonnas cucrema Microsoft Windows 10 (mor. Ne73—A2d/223-d3/2018 ot
06.11.2018, cornamrenne Microsoft ESS 72569510);

. IMaker mporpamm Microsoft Office Professional Plus (mor. Ne73—-AD®d/223-

®3/2018 ot 06.11.2018, cornamenue Microsoft ESS 72569510);

. 7-zip GNULesser General Public License (cBoOomHOE mporpaMMHOe oOecrieueHue,

HE OIpaHUYEHO, O€CCPOUHO);

. Uurepuet 6paysep Google Chrome (6ecruiatHoe mporpamMmmHoe oOecrieueHue, He

OTpaHUYEHO, OECCPOUHO);

. K-Lite Codec Pack — yHuBepcaibHblii HabOp KOAECKOB (KOJHWPOBIIMKOB-

JEKOJUPOBILMKOB) M YTUJIUT ISl IPOCMOTpa U 00pabOTKH ayiuo- U BuAeodailion
(6ecmutaTHOE MporpaMMHOE obecriedeHue, He OTPaHUYeHO, OECCPOUHO);

. WinDjView — mporpamma masi npocmoTpa (aiinoB B ¢opmare DIV u DjVu

(cBOOOIHOE TTPOTpaMMHOE O0ecTIeUeHUE, HE OTPAHUUYEHO, OECCPOUHO);

. Foxit Reader — mnpukiagHoe mnporpaMMHOE oOOecHeueHHe s MPOCMOTpa

AJIEKTPOHHBIX JO0KyMeHTOB B crangapre PDF (6GecrutatHoe mporpamMmmuoe
obecrieueHue, He OTPaHUYEHO, OECCPOUHO).
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5. MIEPEYEHb OCHOBHOM 1 g[OHOJIHPITE.JIBHOfI YYEBHOM JINTEPATYPHI,
HEOBXOJIUMOMU 1JIsA OCBOEHUA JTUCHUITINHBI

5.1. OcHoBHas IUTEpPaTypa:

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

2. bammakoB, Mapk IBanoBu4y. Marematuka: anrebpa U Hayaja
MaTEeMaTUYeCKOro aHaiau3a, reomerpusi [TekcT|: ydyeOHUK Jyisl HCIOJIb30BaHUS B
y4ueOHOM mporecce oopazoBatenbHbIX yupexxaeHuil CI1IO Ha 0a3e 0CHOBHOTO 00IIErO
o0Opa3zoBaHus ¢ MOJYyYEHUEM cpeHero obmiero oopazosanus / M. U. baiimakos. - 4-¢
u3a., crep. - MockBa: Axkaaemus, 2017. - 253 c. : un. - (Ilpodeccuonanproe
oOpazoBanue. O0meo0pa3zoBaTeabHbIC TUCITUTIINHEL). - ISBN 978-5-44

3. bammakoB, Mapk HBanoBuu. MaremaTuka: anrebpa u Hayaia
MaTteMaTH4yeckoro a"anusza, reometpus [Tekcrt]: 3agauHuk : ydeOHOe mocodue st
UCIIOJIb30BaHUsI B Y4eOHOM Ipoiiecce oOpazoBaTeabHbix yupexaeHuit CIIO na 6aze
OCHOBHOT'O 0011IeT0 00pa30BaHus C MOJyYeHHUEM CpeaHero obiero oopasoanus / M.
N. bammakoB. - 4-e wu3a., crep. - MockBa : Axamemus, 2017. - 414 c. -
(ITpodeccuonansuoe obpazoBanue. OO1Ie0Opa3zoBaTeIbHbIe TUCHUILTUHE). - ISBN
978-5-4468-5127-0 68-5988-7

5.2 lonoJTHUTEJIbHAS JIUTEPATypa

1. baBpun, . . Maremaruka : yuyeOHuk u npaktukym s CIIO / U. W.
baBpun. — 2-e u3n., nepepad. u gon. — M. : U3parensctBo HOpaiit, 2017. — 616 c.
— (Cepus : Ilpodeccuonanproe obpazoBanue). — ISBN 978-5-534-04101-9. —
Pexxum  moctyma @ www.biblio-online.ru/book/3F803EA3-2037-4108-BEB3-
6997DSAFADOE.

2. boromonos, H. B. IIpakrnueckue 3aHsTus no Marematuke B 2 4. Yactp 1 :
yaeonoe nocodue st CITO / H. B. boromonos. — 11-e uzn., nepepad. u gom. — M.
: UszpmarensctBo HOpaiit, 2017. — 285 c¢. — (Cepust : IIpodeccuonanbuoe
obpazoBanme). — ISBN 978-5-534-01899-8. — Pexum mocryma : www.biblio-
online.ru/book/B2077BBB-EF95-4E5F-AFE1-9AABGEBGIALY.
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5.3. llepuoguyeckne U3TAHUA:

1. XKypnan Maremartuka B IIKOJI€

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

3 .Basbl nanaeix komnaauu «Vert Bero» (http://dlib.eastview.com).

5.4. Ilepeyenn pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«HTEepHET», HEOOXOTUMBIX /151 OCBOCHH S N CUMILINHBI

1.

2.
3.

8.

9.

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

denepanbHbIi moptan "Poccuiickoe odpazoBanue" (http://www.edu.ru/);
Nudopmanmonnas cuctema "EnrHoe oKHO T0CTyMa K 00pa3oBaTebHbIM
pecypcam" (http://window.edu.ru/);

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

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

Oo0pa3zoBarenbHbId opTan "Yueoda" (http://www.ucheba.com/);

IIpoextr ['ocymapCTBEHHOrO HMHCTHUTYTa PyccKoro s3pika umeHun A.C.
[Tymkunaa "Obpa3oBanue Ha pycckom" (https://pushkininstitute.ru/);
Hayunas snekrponnas oudnuoreka (HOB) (http://www.elibrary.ru);
HarmonansHas anmextponHas oubanoreka (http://u36.pd/);

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

(http://gramota.ru/);

12.Cayx0a TeMaTHYECKHX TOJKOBBIX cioBapeit (http://www.glossary.ru/);
13.CnoBapu u sunukinoneauu (http://dic.academic.ru/);
14 Koncynbrant Ilmtoc - cmnpaBoyHasi mpaBoBasi cucTeMa (JOCTYI TIO

JIOKAJIbHOW CETH)
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6. METOANYECKHUE YKA3ZAHUA JJISA OBYUYAIOIIIUXCHA IO
OCBOEHMHIO JUCIIUITJIMHbI

JlucrumuinHa npeaycMaTpyuBaeT JIEKIIMOHHbBIE U MPAKTUYECKUE 3aHSITHS.

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

Bo Bpewmst JieKIiuM CTyICHT HO0JKEH BECTH KOHCIIEKT.

PabGoTta ¢ KOHCHIEKTOM JIEKIMI MpeanoiaraeT mpocMoTp KOHCIEKTa B TOT K€
JneHb mocie 3aHsaTui. [lpu 3TOM HEOOXOJMMO MOMETHTh MaTepHayibl KOHCIIEKTA,
KOTOpBI€ BBI3BIBAIOT 3aTpyAHEHUs s noHuMmaHud. [lpu sToM oOyuvaromuiics
JIOJDKEH CTapaTbCsl HAWTHM OTBETHl HA 3aTPYJAHUTENBHBIE BOIPOCHI, HCIOIb3YS
PEKOMEHyEMYIO JInTepaTypy. Eciin eMy camoCTOsATENBHO HE YalI0Ch pa3o0paThCs B
MaTtepuaie, Heo0X0IUMO C(HOPMYIMPOBATH BOMPOCHI U OOPATUTHCS 3a MOMOIIBIO K
MIPENO/IaBaTEII0 Ha KOHCYIbTAIIMU WA OJM>KaNIeH JTeKIUH.

OOyuaroiieMycsi HEOOXOJIUMO PETYJSIPHO OTBOJAUTH BpeMs i MOBTOPEHUS
MPOMJCHHOTO Marepuala, MpOBEpsisi CBOM 3HAHUSA, YMEHUS U HAaBBIKU 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 nmporpamMmoil u rpadukoM y4eOHOTO MPOIECCa OTHOCSITCS K METOAUYECKUM
JIOKyMEHTaM, OINpPEAEIISIONIMM YPOBEHb OPraHU3allii U KauecTBa 00pa30BaTEIbHOIO
npoiiecca.

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

B xone BbINOIHEHUS HWHAWNBUIYAIBHOTO 3aJaHUS MPAKTHUUYECKOTO 3aHATHS
CTYJEHT TOTOBUT OTYET O pabore. B oTuer 3aHOCATCS pe3yJabTaThl BBITOJHEHUS
KOKJIOTO MyHKTa 3amanust (rpaduku, TaOIMIBl, pacueThl, OTBETHI HA BOIMPOCHI
MYHKTOB 3aJaHUsl, PEUICHWE MPUMEPOB U 3aAad U T.i.). 3a 10 MUH 10 OKOHYAHUS
3aHSATUS TIPEnojaBaTelb MPOBEPSET OObEM BBHIMIOJIHEHHON Ha 3aHITUU 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
MUCHbMEHHBIA  OMPOC CTYACHTOB JUISi KOHTPOJISI YCBOCHHMSI 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 pabora cryaeHaToB (CPC) mo nucnuriimHe urpaeTr BaXXHYIO
POJIb B X0JI€ BCEro yueOHOro mpoiecca.

39



7. OHUEHOYHBIE CPEJACTBA JJJIA KOHTPOJIA YCIIEBAEMOCTH

7.1. IlacopT (pOH/IA OLIEHOYHBIX CPEACTB

OleHOYHBIE  CpelCcTBAa  MpEAHA3HAYEHbl IS KOHTPOJSd UM OLEHKH
00pa3oBaTeIbHBIX JIOCTHXKEHUM OO0YYarolIuXCs, OCBOMBIIHMX IPOTpaMMy Y4eOHOM
JUCUUTUIMHBI « MaTtemaTtukay.

@OHJI OLEHOYHBIX CPEICTB BKIIOYACT KOHTPOJIBHBIE MaTepuasbl IS
MPOBEJCHNUS  TeKyllero KOHTpoJss B  ¢dopMe MpoBEepodHbIE  pabOTHI,
CaMOCTOSITeJIbHBIE PabOThl W KOHTPOJbHBIE PAOOTBI U NMPOMEKYTOYHOM
arrecrauuu B popme 3K3ameHa.

eau u 3axauu GOHIA0B OLICHOYHBIX CPEACTB

@OoHABl OLEHOYHBIX CPENICTB CO3JAIOTCA IS aTTECTallMd O0y4arouuxcs c
HEIbI0 OICHKM UX TMEePCOHAIBHBIX JIOCTHKEHUH TMOATamHBIM  TpeOOBaHUSM
cootBercTBytomei [ITICC3 u npeacTasisieT co00i COBOKYIMHOCTh KOHTPOJIUPYIOIINX
MaTepUaJIOB, MTO3BOJISIFOIIUX OLIEHUTh YMEHHUS, 3HAHUS, IPAKTUYECKUIN OTIBIT.

@DOHIbI OLEHOYHBIX CPEACTB MO3BOJISIIOT YCTAHOBUTH COOTBETCTBUE YPOBHS
MOATOTOBKM CTYJIGHTa Ha KaXJIOM »JTarne oOydeHHus TpeOoBaHUsIM pabodeit
porpamMmbl y4eOHOU AUCIUTUIMHBIL.

3agauaMu (POHOB OLIECHOYHBIX CPENICTB SIBISIIOTCSA:

—KOHTPOJb M  YOPABJICHHE IMPOLIECCOM MNPUOOPETEHUs]  CTyAEHTaMHU
HEOOXOIUMBIX 3HaHHUU u YMEHHU, OMpEIeIICHHBIX benepabHBIMU
rocy/lapCTBEHHbIMU OOpazoBaTenbHbIMU cTaHaapTamu CIIO mo coorBercTByrOIIEH
CHELUATBHOCTH;

—KOHTpPOJIb W yOpaBieHHE JocTixkeHueM uened peammnzauuun [IICC3
ONMpEJENCHHBIX B BUAE Habopa o0mMX M TPO(PEeCcCHOHATBHBIX KOMIETEHIUH
BBITTYCKHUKOB;

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

7.2. Kpurepuu OlieHKHM 3HAHUI

O1ieHKa MUChbMEHHBIX KOHTPOJIBHBIX PA00T 00yUYarOIIUXCS IO MAaTEMATHKE:

OTBeT OLICHUBAETCS OMMemKou «5y», eCIIn:

— paboTa BHITIOJIHEHA MTOJTHOCTHIO;

— B JIOTUYECKHUX PACCYKIECHUSIX U 000OCHOBAHUM PEIICHUSI HET MPOOETIOB U
OIINOOK;

— B PCIICHUU HET MaTeMaTHYCCKHUX OIMTMOOK (BO3MOKHA OJIHA HETOYHOCTb,
OIHMCKA, KOTOpasi He SBISETCS CIACACTBUEM HE3HAHMSI WJIM HETTOHUMAHUS y4eOHOTO
Marepuana).

Ommemxka «4» CTaBUTCS B CIAEAYIOUIUX CIy4asx:
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— paboTa BBIMOJIHEHA TTOTHOCTHI0, HO 0OOCHOBAHMSI IIATOB PEILICHUS
HEJ0CTAaTOYHBI (€C/IM YMEHUE 00OCHOBBIBATh PACCYKICHUS HE SIBIISIIOCH
CHELMATIBHBIM 00BEKTOM MPOBEPKH);

— JIONYILEHBI OJHA OIMOKA WM €CTh JABa — TPU HEAOYETA B BBIKJIAAKAX,
PUCYHKaX, 4epTekax Ui rpapukax (€ciau 3T BUAbl padoT HE SBISUIUCH
CHELMATIBHBIM 0OBEKTOM IPOBEPKH).

Ommemxka «3» CTaBUTCS, €CIIU:

— JomnyiieHo 0osee oaHOM omuOKH Ui 0oJiee ABYX — TPEX HETOUYETOB B
BBIKJIQ/IKaX, YepTekax Wi rpapukax, Ho o0yJaronuiicst oo6aagaet 00sa3aTeIbHBIMU
YMEHHSIMU 110 IPOBEPSIEMOM TEME.

Ommemka «2» CTaBUTCSI, €CIIHU:

— JIOTYIIEHBI CYIIECTBEHHbIE OMIMOKH, MTOKa3aBIKE, YTO 00yJarOIUics He
oOnasaeT 00s3aTebHBIMU YMEHUSIMU 110 JAHHOM TEME B TIOJHOM Mepe.

OreHKa YCTHBIX OTBETOB OOYYAIOIIMXCS 110 MAaTEMATHKE:

OTBeT OLIeHUBAETCA OMMEMKOU «3», €CIIA CTYEHT:

— IIOJIHO pacKphbli coiepkaHue MaTepraia B 00beMe, IPeTyCMOTPEHHOM
IIPOrPaAMMON;

— M3JIOKUJ MaTepuaj rPaMOTHBIM S3bIKOM, TOYHO HUCIIONb3Ys
MaTeMaTUYECKYI0 TEPMUHOJIOTUIO U CUMBOJIMKY, B OIPEAEICHHON JTOTUYECKOM
MOCJIEIOBATEIBHOCTH;

— TPABUJILHO BHITIOJHWI PUCYHKH, YEPTEKHU, rpaduKu, COMYTCTBYIOIINE
OTBETY;

— M0Ka3aJ YMEHUE WUTFOCTPUPOBATH TEOPUIO KOHKPETHBIMH MPUMEPaMH,
MIPUMEHSITh €€ B HOBOM CUTYaIMH TP BBITIOJIHEHUHU MTPAKTUUYECKOTO 3aaHus;

— MPOJAEMOHCTPUPOBAJ 3HAHHE TEOPUH PaHEE U3YUEHHBIX COMYTCTBYIOIIUX
TeM, CHOPMHUPOBAHHOCTh M YCTONYMBOCTH UCTIOJIB3YEMBIX IPU OTBETE YMEHUM U
HABBIKOB;

— OTBeYaJl CAMOCTOSATEIbHO, 0€3 HABOJAIIMX BOIPOCOB MPENOIaBaTENs;

— BO3MO>HbBI OJJHA — IB€ HETOYHOCTH IPU OCBEIIEHUN BTOPOCTEIIEHHBIX
BOIIPOCOB MJIM B BHIKJIQKAX, KOTOPBIC YUCHHK JIETKO UCIIPABUII MOCIIE 3aMEUaHus
YUUTEIIS.

OTBeT OLICHUBAETCS OMMEMKOU «4», €CIIN yIOBIETBOPSIET B OCHOBHOM
TpeOOBAHMIM Ha OLEHKY «5», HO IIPU ITOM UMEET OANH U3 HEAOCTATKOB:

— B UBJIOKEHUHU JIONYIIEHBI HEOOJbIIKE MPOOEIIbl, HE NCKA3UBIIIEE
MaTEMaTUYECKOEe COJIepKaHUE OTBETA;

— JIOMYILIEHBI OJIUH — JIBa HEJIOYETA MPU OCBEIICHUH OCHOBHOTO COJIEpKaHUS
OTBETAa, UCTIPABIICHHBIE MOCJIE 3aMeUYaHusl IPENO1aBaTEeNs;

— JIOMyILIEHbI OIMOKa Ui 0osee IByX HEI0YETOB IMPHU OCBEIICHUU
BTOPOCTEIEHHBIX BOIIPOCOB UJTM B BBIKJIAJKAX, JIETKO UCIIPABJICHHBIE TTOCIIC
3aMedaHusl MPEeroaBaTes.

Ommemxka «3» CTaBUTCA B CIEAYIOIIHUX CIyYasx:

— HEMOJIHO PacKpbITO COoAEpKaHUEe MaTepuraa (ColepKaHrue U3JI0KEHO

¢parmeHTapHO, HE BCEria MOCIEA0BATEIBHO), HO MOKa3aHO 0o0lee MOHUMaHUe
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BOIIPOCA U IPOJAEMOHCTPUPOBAHBI YMEHHUSI, TOCTATOYHBIE JIJIs1 YCBOCHHUS
porpaMmmMHOro matepuana (ornpezaenessl « TpeOoBaHUSIMU K MATEMATHYECKOU
MOJATOTOBKE O0YYAIOIINXCS» B HACTOSIICH MpOorpaMMe 1o MaTeMaTHUKeE);

— HMEJIUCh 3aTPYyAHEHUS WIH JOMYIIEHbI OITUOKU B ONPEIeTICHUU
MaTeMaTUYECKOW TEPMUHOJIOTHH, YEPTEkKAX, BBIKIIAJKaX, UCIIPABICHHBIE MOCIIE
HECKOJIBKAX HABOJAIINUX BOIPOCOB MPENOAABATEIS;

— CTYJICHT HE CHPABUJICS C IPUMEHEHUEM TEOPUU B HOBOW CUTYallUH MPH
BBIMIOJTHEHUH MTPAKTUYECKOTO 3a/1aHusl, HO BHIMIOJIHWII 3aJJaHHsI 00513aTEIHbHOTO
YPOBHSI CJI0O)KHOCTH IO JIaHHOH TEME;

— IIpY JOCTaTOYHOM 3HAHUM TEOPETHYECKOr0 MaTepHasa BbIsBICHA
HeJoCcTaTOYHast CPOPMUPOBAHHOCTH OCHOBHBIX YMEHHI U HABBIKOB.

Ommemxka «2» CTaBUTCSA B CIAEAYIOIINX CIyqasiX:

— HE PacKpbITO OCHOBHOE COJIEpKaHUE yUeOHOT0 MaTepHaa;

— 0OHapy»XeHO HEe3HaHUE YYEHUKOM OoublIel 1in HaunboJsiee BaXKHOW YacTu
yueOHOro MaTepuara;

— JIOMYILIEHbI OIIMOKH B ONPEAEICHUN OHATUH, TIPU UCTIOJIb30BaHUU
MaTeMaTU4YeCKOM TEPMHUHOJIOTUH, B PUCYHKAX, UEPTEKaX WK rpadukax, B
BBIKJIAJIKaX, KOTOPBIE HE UCIIPABIIEHBI I1OCJIE HECKOJIBKUX HABOISAIINX BOIIPOCOB
IIPEMNOIaBaATEIIS.

O6mas kinaccudukanus ommooK:

[Ipu olieHKE 3HaHUN, yMEHUIN U HABBIKOB OOYYAIOIINXCA CIEAYET YUUTHIBATh
BCE OMIMOKM (TpyOble U HETPYOBIC) U HEAOUYETHI.

1. I'pyObIMU CUMTAIOTCS OIIMOKH:

— HE3HaHUE ONPEEICHUS] OCHOBHBIX IMOHATUN, 3aKOHOB, TPABUJI, OCHOBHBIX
MOJIOKEHUI TeoprU, He3HAHUE POopMYJI, OOLIECTIPUHSITHIX CHMBOJIOB 0003HAUCHUIM
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;

— HEYMEHHE YUTaTh U CTPOUTH TpaduKy;

— HEYMEHHE TOJIb30BATHCS NTEPBOMCTOUYHUKAMH, YICOHHUKOM H
CIIpaBOYHUKAMU;

— TOTEPsl KOPHS UJIM COXPAaHEHHE TOCTOPOHHETO KOPHS;

— otOpackiBanue 06€3 00bSICHEHUN OJHOTO U3 HUX;

— PpaBHO3HAYHBIC UM OIITHUOKH;

— BBIYUCJIMUTENIbHbBIE OIUOKH, €CJIM OHU HE SIBJIIIOTCS ONHUCKOM;

— JIOTUYECKHE OIIHUOKH.

2. K HerpyObIM ommbkam clielyeT OTHECTH:

— HETOYHOCTh (POPMYIMPOBOK, ONIPEACIICHUN, TOHSATUH, TEOPUI, BEI3BaHHAS
HETOJHOTOM 0XBaTa OCHOBHBIX TPU3HAKOB OMPEAEIISIEMOTO MOHATHS UIH 3aMEHOM
OJIHOTO - IBYX U3 3TUX MPU3HAKOB BTOPOCTEIICHHBIMU;

— HETOYHOCTH rpaduka;
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— HepalMOHaIbHBII METOJ PEIICHUS 33/1a4d UM HEJOCTATOYHO
MPOyMaHHBIN MJIaH OTBEeTa (HapyIllIeHUE JOTUKH, MTOAMEHA OT/IEIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTEIIEHHBIMHU );

— HepaluOHaJIbHbIE METO/BI PAOOTHI CO CIIPABOYHOM U JIPYTO#l IUTEPATypOil;

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

3. Henouetamu ABIISIIOTCS:
— HepaloHaJIbHbIE IPUEMBbI BEIYUCICHUH U TpeoOpa3oBaHU;

— 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,
— pazpaboTtka mpobsieMbl Kypca (JoKIam).

OHGHI/IBaHI/IG IIpH TGKYIHeﬁ aTTcCTallun

®opMma Buianenus JInynsble ITpumepel
aTTectauy | 3HaHUS YMmenus (HaBbIKH) KayecTBa OLICHOYHBIX
u CTyJEHTa CPEICTB
YcrHbII KoHntpous Onenka Onenka Onenka Bonpocsr
OIIpOC IO | 3HAHUH 1O YMEHHUS HAaBBIKOB CIIOCOOHOCTH MPUIIATat0TCs
TeMaM OTIpe/IeNIEHHBIM | pa3nyarh paboThI ¢ OTIepaTHUBHO U
npobiaemMam KOHKPETHbIE JUTEPATypHBl | KAYECTBEHHO
TIOHSATHUS MU OTBeuaTh Ha
UCTOYHHUKAMHU | TIOCTaBJICHHbIE
BOIPOCHI
Pedepar Kontpounb Ouenka Ouenka Ouenka Temsbl
(moxnan) 3HaHUMU 110 YMEHHUSI HaBbIKOB CIIOCOOHOCTH K pedeparoB
OIPECIICHHBIM | pa3Inyarhb paboTshI ¢ CaMOCTOSITENIHO | (JI0KJIaJI0B)
npobiieMaM KOHKPETHBIE JIUTEepaTypHbl | i paboTe u IPHUIIAraloTCs
MOHATHUS MU aHau3y
HUCTOYHUKAMHU | JINTEPATYPHBIX
VICTOYHUKOB
KoHnTtposnb Onenka Onenka Onenka Kontponsn
Kontpons | 3HaHUA YMEHMUS HaBBIKOB CIIOCOOHOCTH b€ pabOTHI
Has paboTa | 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 YCTHOT'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 KOMIUIEKCHBIC YHCJIa 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 GOpMBbI 3aMUCH KOMIUIEKCHBIX YUCE

13Kax BBITIOJIHATH IEHCTBUSI HAJl KOMIUIEKCHBIMU YUCJIAMH B aJIreOpandecKon
dbopme.

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

15.Yemy paBHBI KOPHU KBaJAPATHOTO YPABHEHUS C OTPULATEIIBHBIM
JTMUCKPUMHUHAHTOM.

16./laiiTe onpeneneHUe KOMIUIEKCHOTO YHCIIA.

17.3anucath CBOKMCTBA CTENIEHU C MPOU3BOJIBHBIM MMOKA3aTEIEM.

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

20.TToctpouTs rpaduk mokasaTeabHON (YHKIIMH ¢ OCHOBaHHUEM OoJibiie 1.
21.Yro nazpiBaercs gorapudmMupoBaHuemM?

22.Yto0 Ha3bIBAIOT HATYPAIBbHBIM JOrapupmMom?

23.3anmucath GhopMyIiy mepexojia oOT OAHOTO OCHOBAHUS K Ipyromy?

24 Hazosute Gpopmyinnsl Kpamepa.

25.Ilepeuncnnute METOIBI PEIIEHUSI CUCTEM JINHENHBIX YPAaBHEHUI C AByMS
HEU3BECTHBIMHU.

26.ITepeuricnute METOIbI PEIICHUS! CUCTEM JIMHEWMHBIX YPaBHEHHU C TpeMsi
HEU3BECTHBIMHU.

2’7.Ha3zoBHTE CBOMCTBA OMPEACITUTENS.

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

30.Yto Takoe 06iacTh onpeaesneHus u 00JacTh 3HaUeHUN PyHKITUN?
31.YTo Ha3bIBaeTcs QyHKIMEH 0OpaTHOW JaHHOMN?

32.Jlath omnpesesieHrue CI0KHON (HyHKIIUU.

33.IlpuBectu mpuMepbl OOPaTUMBIX (HYHKITHIA.
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34.Ilepeuncnuth criocoObl 3aaaHus GYHKIINN, UX TOCTOMHCTBA M HEIOCTATKHU.
35.Yto Ha3wiBaetTcs rpadukomM QyHKIAnA?

36.KakoBbl 0cOOEHHOCTH TpauKOB NpsiMOit U oOpaTHON PyHKITUN?

37.01 4ero 3aBUCHUT 00JIACTh OMPEICTCHUS CIOKHON PYyHKIIUN?

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

40.YT1o nmoka3bIBaeT Mpou3BoIHasI (GYHKIIHMS B TOUKE?

41.KakoB reoMeTpUYECKUIA CMBICI IIPOU3BOJHOM?

42 KakoB (pu3nU4eCKuii CMBICI TPOU3BOTHON?

43.Kakue cBOWCTBA MPOU3BOIHOM BbI 3HAETE?

44 .Tlo xakuM (hopMysiaM BEIYHCIISIOTCS TMPOU3BOIHBIE TPUTOHOMETPUICCKUX
byHKIMi?

45.11o xakuM (opMyaaM BBIYHCIIAIOTCS TPOU3BOIHBIE CTENEHHOW (PyHKIUN?
46.11o xakuMm (opmysaM BEIYUCIISIOTCS MPOU3BOIHBIE TOKA3aTeIbHON QYHKITUN?
47.11o xakuM (opMyaM BEIYHCIISIOTCS IPOU3BOIHBIE JTorapuPMudeckoil GyHKIun?
48.Kak BBIYHCIISAIOTCS POU3BOIHBIC CIOKHON PyHKITNN?

49.Yto Ha3biBaeTcs nuddeperiranom GyHKimumu?

50.Y1o HEOOX0IMMO c/ieNiaTh, YTOOBI BBIYUCIUTH AU depeHIan GyHKiuu?
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.Kakast (pyHKIHSI HA3bIBA€TCS MOHOTOHHO YOBIBAIOIIEH?

55.Kak uccienoBats GyHKIIMIO HA MOHOTOHHOCTb?

56.Kakne TOYKM Ha3bIBAKOTCS KPUTUUECKUMU ?

57.Yt1o Takoe 3KCTpeMyM (pyHKIIMU?

58.Kak uccienoBars GyHKIMIO Ha SKCTPEMYM 110 MIEPBOMY MPABUITY?

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

60.Kak BeIuucIuTh HauboJIbIIIee M HAaMMEHbIIIee 3HaUeHNE (QYHKITUN Ha
MPOMEKYTKE?

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

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

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

64. ChopmynupyiiTe TeOpeMy O CYIIICCTBOBAHUHU MTEPBOOOPA3HON (QYHKITHH.
65. IlepBooOpa3zHas onpeaensercs HeoJHO3HaYHO. Kak 3T0 HYy>XHO MOHUMATh?
66. IloueMy npu HTErpUpPOBaHUU (DYHKIIMM MOSBIAETCS MPOU3BOJIbHAS
MOCTOSIHHAS?

67. IloueMy ogHa GYyHKIMS UMEET LIETYI0 COBOKYITHOCTH MEPBOOOPA3HBIX?

68. Kak 3anucarh BCI0O COBOKYITHOCTh IIEPBOOOPA3HBIX (PYHKIIHIL?

69. Uto Ha3bIBacTCS HEOMPEACICHHBIM UHTETPATIOM?

70. Yem otnmyaeTcsi HEONPEAeICHHBIM HHTErPall OT epBooOpazHoi GyHKIMH?
71. Tlouemy MHTErpall Ha3bIBACTCS HEOMPEICTICHHBIM?

72.T0 Ha3bIBAETCSI BEKTOPOM B ITPOCTPAHCTBE?

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

75.YeMy paBHa JjIMHA BEKTOpA?

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

78. HayasibHOE IOHSTHE CTEPEOMETPUH (OIpeieNieHne, OCHOBHbBIE TTOHSTHS).
79.AXCHMOMBI CTEPEOMETPHH.

80.CrencTBust U3 aKCUOM.

81.B3anMHO€ pacnonoKeHue AByX NPSMbIX B IPOCTPAHCTBE.
82.B3anMHO€ pacrooKeHue IpsSIMOn U IIIOCKOCTH.
83.IIpu3Hak mapajuieIbHOCTU MPSIMOM U ITOCKOCTH.
84.Ilpu3Hak nmapaaaeabHOCTH ABYX MIOCKOCTEN.
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 BpalCHHUS?

97 IlpuBenute npuUMEpPHI TEII BPALLICHHUS.

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

1. Beruucaure:

a) 5 — (27)3: (8):;

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

1. Beruucaure:
2

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

e) 1110g2 4+logq4 2.

2. YTIpoCTHUTE BBIpaKEHUE:
2

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

log,s 5 +

IIpuMepHbIe PaKTHYECKNE 3aJAHUS:
3amanmue 1:

BapuanTt Ne 1

1. Beruucaure:
3

a) 2+ 0,3% z;
6)°18-° —12;

B) > 1232 36;

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

e) 104—3log10 5

2. YrpocTuTte BbIpaKeHHE:

2 3
3a 3)%-az 45 4 ==
a) B2 5y * oni3. * Bd,
a3
3. BeimosiHuTe IENCTBUSA:
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17
logy317 —logy3 —.

Bapuant Ne 2

1. Brruucnure:
2 1
a) 3:83— 82 3;

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

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

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

17
log1317 —logy3— s

3aganue 2:
BapuanTt Ne 1
BpranciauTe npenenst:

3x2 —17x+10 o o1+z2 -1 2x3 +x+1
1I— 2. lim—— 3. lim ———. 4I—
x5 3x* —~16X+5 x5 3 «/2x >3 3z x>23x% + x* +1
2
5. Berunciuth nipeaen QyHKIuu Ilmwnpn X, =31 X, =0.
x>% 3x2 —4x —15
Bapuant Ne 2
BorauciauTh npenenst:
2 _ _ 2 4 3
L 3 g i X 3 im g X
x—1 3X —2x -1 x—0 ,3+X— /3_X x—0 X X—>o0 X —8X +1
4x* —7x—-2
5. Beruucauts npeaen GyHKuun lim————mnpux, =0 u x, =o.

x>% 2X% —X—6

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

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

2) .37
cosz —2sin—
2
) cos’ 336" —cos’156° +tg100° -tg350° tg°18" .
tg?72° +ctg?162° 2
B) sin(a—,ﬁ),eczzucow:g,cosﬁ’:—zls, 3?7[<05<27z' u 7r<,8<377r;

3 T
r) COSZa,eCJluCOSa:g U 0<a<5.

tg150° sin200°
2. Ompenenure 3HAK BBIPAKEHUS:

c0s320°ctg140°
3. BeruuciauTe 3HaYEHHE OCTAIBHBIX TPUTOHOMETPUYECKHX (PYHKIIUH yriia o,
3 3r
€CIIU Clga=— U 7 <a <—.
3 2
Sinz(glﬂz) sin®(—a)
4. JloKakuTe TOXKIECTBO: . =1.
ctg“ (o —27)

3
ctg?(a - ==
9°(a 2)

5. Yopocrure: sin(a —2r)- cos(%” —a)+t9(r —a) -tg(%r + o) +cos’ (g —-a).

Bapuant Ne 2
1. Brruucnure:

sin? x—3c0s® X
a) y=
221 37z

 2sin? X +Cos% X

. 137 i
0) sin(=="2) + cosC2) +tg (=25 —ctg (51 ;
)1(6)+ 3)+9(3) 9(4)

, €CJIN tgx =3,

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

a 3 3z
T) COS—,ecmuCoSa=— U — <a <2r1.
2 5 2

sin145°ctg250°
c0s315°tg200°
3. BpruucnauTte 3HaY€HHME OCTAIBHBIX TPUTOHOMETPUYECKHX (PYHKIUN yriia o,

2. OmpenenuTte 3HaK BbIPAKECHUS:

4
€CJIIN COSa=——HU —<a<7r.
5 2
4. JlokaxxuTe TOXKACCTBO: tger -tgp + (tga +1tgp) -ctg(a + B) =1.

. 7y . cos®) —sin(®) -sin(*
5. Ympocrure: cos(4) cos(6) sm(4) sm(6).
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Pa6ora 2:

1°. c'=
20. (Xa)r —
B gwacTHOCTH, X'=
(X2 r_
(X3 r_
(Wx)' =
Ej _
X
3°, (kx+Db)" =
4°, (aX)r _
B uwactHOCTH, (") =
5% (log, x)' =
B yactHOCTH, (Inx)" =
(lgx)" =
6°. (sinx)' =
7°. (cosx)' =
Pabora 3:
3anucarh TaOJUYHBIC HHTETPAJIBL:
1°, Ide =
2°. Ixadx =
P [
' X
4°, Iaxdx =
5° jcos xdx =
6°. Isin xdx =
o dx
1. =
-[ cos’ X
dx
8°. =
I sin® x
e [
a® —x?

8°. (tgx)’" =

9°.  (ctgx)’' =

10°.  (arcsinx)' =

11°.  (arccosx)' =

12°.  (arctgy)’ =

13°.  (arcctgy)’ =

I[MTPABUJIA TUDDPEPEHIIIPOBAHI
14°.  (u+v)' =

15°. (uU-v)'=
16°. (uv)' =
17°.  (cu)' =

!

G

g
B vactHOCTH, v .
I[TPON3BOJHAA CJIIO2KHOU ®YHKIINN

19°. f(e(x) =

!

B ywactHOCTH, jdx =

X
B vactHOCTH, Ie dx =

B wactHOCTH,

I dx
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10°, I

dx
a% +x?

dx
B yactHOCTH, J‘ =
1+Xx

7.4.011eHOYHBIE CPEACTBA I MPOBeIeHUsI MPOMEKYTOUHOMH aTTecTaAlluu
[IpomexxyTouHast arrecTanus

. JInyneie IIpumepsr
dopma [IpakTrueckuii
ATTECTALIH 3HaHus YmMenus OIbIT (BIAZETD) Ka4yecTBa OIIEHOYHBIX
CTYJICHTa CpEJICTB
Kontpossn | Kontposis OneHka OneHka OrneHka KonTtponbsHas
ast pabora | 3HAHHS YMEHHSI peliaTh | HABBIKOB criocobHocTH | pabota
OCHOBHBIX TUIIOBBIE JIOTHYECKOT0 IrpaMOTHO U | MpHJIaraercs
onpeNeleHul, | 3a1aun B | MBIIIJICHUS. TIPHU | 9Y€TKO
TEOpeM, obnactu pelleHny 3ajad | u3aratb
dbopmyi, npodeccroHans | B obyacTu | Marepuall B
MpaBWJI U Tp. | HOM npodeccuoHans | MUCbMEHHOM
B MaTEMAaTHKE | JIEATEIbHOCTU. | HOU BHJIC
Onenka JeSITeIbHOCTH
yMEHUS
MIOHUMATh u
YMETh
MPUMEHITh Ha
MIPaKTUKE
TEOPETUUYECKUI
Marepual
DK3aMeH Kontposnb I'pamoTHO Ouenka Bompocst u
3HAHUS M3JIarath CIIOCOOHOCTH | OUJIETHI
OCHOBHBIX TEOPETUUECKHIA rPaMOTHO U | MPHJIAraroTCs
ONpENIEICHUM, | MaTepuan u YETKO
TEOpEM, YMEJO U3Narath Xoj
dhopmy, MIPUMEHSTH €r0 pelreHus
MpaBWJI U Tp. | IPH  PEUICHUH 3aaq B
B MaTEMaTHKE | MPAKTHICCKHUX obnactu
3aa4 npodeccuona
JIbHOM
NEeSATEIbHOCT
"
apryMeHTHPO
BaTh
pE3yNbTaThI

7.4.1 IlpumepHbIe BONPOCHI 1Jisl MPOBEACHUS IPOMEKYTOYHOM aTTeCTAllUN:

1. Lensie u panuoHalbHble uyMcia. JledicTBUTENbHBIE 4HMcia. AOCONIOTHAs U
OTHOCUTEJIbHAS! TOTPEITHOCTH.

2. KopHu u crenenu, ux cBOMCTBA.

3. Jlorapudm: onpenenenue u cBoiicTBa. Bumsl morapudmos. [IpaBuna aeiicTeuit

c norapudmamu.
4, Jlorapudmuyeckue ypaBHeHUs: U HepaBeHCTBA. CrIOCOObI 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 TllpumepHble 3aJaHNUs AJs1 OATOTOBKH K IK3aMeHY

1. IToctpouTts rpaduk GyHkuun y=3-2
2. [TocTpouts rpaduk pynkuun y = 3 + sin 2x.
3. Haiinurte obnacts onpenenenus pynkmmu y = log,(8 —x), y= x+ 1.
4, Uccnemyiite GyHKIMIO HAa YETHOCT Y = X2 COSX.
5. Havitu f°(1),ecnu f (x) = §+4eX
X
. x? e*
6. Haiitu npousBoanyto @ynkuuu f(x) = o Inx+-—
X
. x* X2 1
7. Hailinute MmakcumMyM pyHKIMH Y = 3 5 2X—2 3
8. Havitu Touku nepern6a GyHKIUN y = . 2 5
— X
. y -2 X
9.  Haiitu HeonpeneneHHslii uHTErpaN: || —— —+-———3[dx
cos“x 6
o o X+1
10. HaiiTu HeonpeneIeHHBIN UHTETpaI: j[z)dx
X
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3
11. BerucauTh onpeeeHHbI HHTETpal: I (3x? + x)dx
2

12.  BbuHCINATH WIOMIAAL GUTYPHI, OTPAHUICHHOMN JTHHUAMH Y = X°,y =2 — X

13. B mkone 1254 ygamuxcs. M3 aux 1200 ¢ xopormeit ycneBaemocTbio. Haittu
BEPOATHOCTH TOTO, UTO HAyTaJ BRIOPAHHBIN YUCHHUK Oy/A€T HEYyCIEeBAIOIIHA.

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

1920

MUHHUCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHU S POCCUMICKOM ®EJIEPAIINN
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

MUHHUCTEPCTBO HAVKHU U BBICILIET'O OBPA3BOBAHU S POCCUMCKOI ®EJIEPAITN
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 oOyueHMH CTyJEHTOB-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 JUCHUIIJIMHBI

He npenycmotpeno
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Penensus
Ha pabo4yro IporpaMmy yueGHok JUCTIHIIIAHBI
BJ.06 Maremartuxa
AT cnenuanbrocTy 35.02.12 Canoso-napkosoe u TaHA()THOE CTPOUTENHCTRBO

PaGowas mporpamma yueGroit mucoumuaael - BJ1.06  MaremaTuka paspaboTaHa i1 CTYIeHTOB
CHCHUANBHOCTH CPEAHETO IPO(ECCHOHATBLHOTO obpasoBanus (mamee CI1035.02.12 Canogo-niapkoBoe u
TaHAMA(GTHOE CTPOUTENBCTBO HA OCHOBE OPUMEPHOH IIPOrpaMmel obmeobpazoBarenbHOit  yueGHOI
MUCOUIITAHEL «MaTemaTukay s PO ECCHOHAIBHBIX 00pa3oBaTeIbHEIX OpraHu3anuil, PEKOMEHIOBAHHOIH
DenepansHEIM TOCYIAPCTBCHHEIM ~ aBTOHOMHBIM ~ yUpPeKICHUEM «DenepaibHEL WHCTUTYT pa3sBUTHS
obpazoBanusay (OIAY «DHPO») B xauecTse IIPAMEPHOH IIpOrpaMMBI JUIS peansaruy OCHOBHOM
IPOoQECCHOHATEHON obpazoBarenpHoO nporpammel CIIO Ha 6ase ocHOBHOrO obmero obpasoBaHus ¢
TIOJIy€HHUEM CPEIHETO 00I1ero 06pa3oBanmys. IIpoTokon Ne3 oT 21 monst 2015r. Perucrpanuonuprit HOMEp
penensun 377 ot 23 mrons 20151, LAY «DUPOy.

VuebHas pucummimHa BJ1.06 Maremaruka usyyaercs B 1wmkiae OI] obureo6pazoparensHolL
IOAroToBKH yyebHoro miana OIIOIT CITO B wacTy IpOQHUIBHBIX aucummmma [1]]. O6yuenne nmposoautes
Ha 0a3e OCHOBHOIO OBIIETO 00pa3oBaHysg W HaNeaeHO Ha TIOTYyYCHUE CPENHEro o0Iero o6pa3oBaHms.
Pa6ouas mporpamma cocrasnena mwis ounoi bopmer 06ydeHws.

IIporpamma cocrasiena KBATH()UIUPOBAHHO, OTIIMYAETCS CHCTEMHDIM nonxonoM. B Helt oxBauens:
BCC OCHOBHBIC BONPOCHI 110 MaHHON JMCIHILIAHE, IPO(ECCHOHANEHAS  3HAYMMOCTE KOTODBIX, IIpH
HOATOTOBKE KOMIETEHTHBIX CIICUATHCTOB, OCOOEHHO BEIHKA, Buner BHEay IMTOPHEIX caMOCTOSTETBHEIX
paboT IMO3BONIOT 0606IIUTE U YIIyOHTb M3ydaeMblit MaTepuan, u HalpaB/ICHB! Ha 3aKPEIICHUE YMEHHS
IIONCKa, HAKOILICHUS U 00pabOTKY Pa3IMIHbBIX HCTOYHHKOR HH)OpMAIHH.

Cucrema 3HaHwW# wu YMCHHH, 3ajlo)KeHHas B CONCPIKAaHUH, CIHOCOOCTBYET NpHOGPETEHHIO
TIPAKTH'ICCKOrO OMbITA W COOTBETCTBYET TPeOOBAHUAM K PesyibTaTamMm OCBOeHHs mpeaMera. [lacmopr
IIPOrpaMMbl 060CHOBAHHO M IIOJTHO OTPAKACT CONEPIKAHUC MAUCIHUIIIMHEL, €€ POJIb U MECTO B IIOJTOTOBKE
CICIHATICTA CPEHETO 3BEHA, PACKPHIBACT IIEITH U 32/[a4l y4EOHOM TUCIIUTIIHHEEL Onpenenens! TpeGoBanus
K YMEHHUSIM U 3HAHUSM CTYJCHTOB.

Pabouas mporpamma paccunTaHa Ha 234 waca. JlaHHOE KOJIMUECTBO 9acoB, BBIIEIECHHOE HA OCBOECHUE
y4€OHOH TUCIIUIITAHDI, TI03BOJIHT TIOJIyIUTh HEOOXOUMBIE 3HAHHS U yMCHHSI, KOTOPBIE MOXKHO NIPUMEHSTh
B JAJIbHEHIIIEM Ha [IPaKTHKE.

Temarmueckuit man UMeeT onTHMaIBHOE PACIPEACTICHUE YaCOB 11O pa3jieliaM U TeMaM 110 OYHOI
(opme 06yuenus, B cooTBeTCTBIY ¢ y4eOHBIM ILTIaHOM. '

Kaxnerit pasmen mporpamms OTP&KACT TEMATHKY M BOIPOCHI, IT03BOJISIONIKE, B IOHOM o0BeMme,
H3y9UTh  HEOOXOMUMELN  TeOpeTHYeCKuit Matepuan.  IIpoBefleHHE — mpaKTHYeCKHX 3aHATHH,
[PEAYCMOTPEHHBIX paboyeli IporpamMMoit, MO3BOISIIOT SaKPCIUTE TEOPETHYECKUE 3HAHKS, IPHOOPETEHHbIE
IIPU U3YYEHUH NAHHOM TUCIIATIIHHEL

Wsyuenne mucnummuasl «MaTemaThkay crrocobeTByeT 5 heKTUBHOM U KauecTBeHHOM] IIOATOTOBKE
MOJIOBIX CHEIHUATHCTOB B 00JIACTH [IPOrpaMMHUPOBAHUS B KOMIIBIOTEPHEIX CHCTeMax. PaGoyas IIporpaMma
CONCPKUT MUHUMYM JIUTEPATYPBI, HEOOXOMHUMOMN IIst HU3YYCHHUS TAaHHOU JUCIUIIIMHEL

PaspaGoranmas paGouas IporpamMma y4eOHOH MucHuIIHEEl «MaTeMaTukay DPEKOMEHIYETCS sl

HUCTIONIb30BaHAsS B y4eOHOM MPOIECCE HPH MOATOTOBKE obydaromuxcs mo crenmansHOCTH 35.02.12
Canogo-mapkoBoe u TaHAmapTHOE CTPOUTENHCTRO.
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Penenzus
Ha paboYyro MPOorpaMmy ydeOHOU JUCIUILTAHBI
B/1.06 MatemaTuka
s cnermanbHocT 35.02.12 CanoBo-niapkoBoe u JaHIIAPTHOE CTPOUTEIBCTBO

Pabouas mporpamma yueOnoit nucruruimael bJ[.06 Matematnka pa3paOoTaHa i CTyJIE€HTOB
CIENHANIBLHOCTH CPeaHero mpodeccruonansHoro oopasosanus (gamee CIT10) 35.02.12 CamoBo-mtapKkoBoe u
maHAmapTHOE CTPOUTENECTBO HAa OCHOBE MPHUMEPHOH MporpaMMBbl 00IIeo0pa3oBaTenbHON Yy4eOHOM
quctuIuHel  «MaTtemaTtnka: anreOpa W Hadajga MaTeMaTHYecKOTO aHajin3a; TEeOMETpHUs) Ui
npogecCHOHANTBHBIX 00pazoBaTeIbHBIX OpraHusanui, PEKOMEHI0OBaHHOU OenepanbHbIM
rOCyJapCTBCHHBIM aBTOHOMHBIM yupexaeHueMm «®denaepanbHblii MHCTUTYT Pa3BUTHS OOpa30BaAHUS
(PrAY «®UPOy») B KadecTBe MPUMEPHON MPOrpaMMBbl IS PEaTn3allii OCHOBHOM MPoQecCHOHATEHON
oOpazoBarenbHOi nporpammbl CIIO Ha 6a3e 0ocHOBHOTO 00Iero oOpa3oBaHus C MOJYYSHUEM CPEAHErO
obmrero oopazoBanus. [Iporokon Ne3 ot 21 utonst 2015r. Peructpanuonssiii Homep penensuu 377 ot 23
utons 2015r. ®I'AY «DUPO».

VYueOnas paucnumuimaa bJ[.06 MaremaTuka wu3ydaeTcsi B IHMKIE OOIICOOpa30BaTEIIbHOM
MOJNTOTOBKM Yy4eOHOTO IUiaHa B 4acTH 0a30oBbIX auciuruiiH bJl. OOyuenme mpoBoautTcs Ha 0Oase
OCHOBHOTO 00IIIero oOpa3oBaHMs W HAIIEJICHO Ha IONydeHHE CpeHero ooOImiero odpazoBaHus. Pabodas
MporpaMma COCTaBIIeHa JIJIsl OYHOH (POPMBI O0yUCHHS.

Pabouass mporpamma y4ueOHOW AMCHUILIMHBI COCTaBlieHa JIOTHYHO, CTPYKTypa JAMCHUIIIHHBI
COOTBETCTBYET NPUHLHUIY €JUHCTBA TEOPETHUECKOIO M MPAKTUYECKOro OOy4eHHsl, pa3fesbl BbIICICHbBI
JUIaKTUYeCKH 1enecooOpasno. [lociaenoBarenbHOCTh TEM, HpeAiaraeMblX K U3y4EeHHUIO, HAlpaBjIeHa Ha
KauyeCTBEHHOE YCBOSHHUE y4eOHOro Marepuaia. BHUIbI caMOCTOATEIBHBIX PA0OT MO3BOIISIIOT 0000IINTE 1
yrIyOuTh HM3y4aeMbli MaTepuan W HalpaBleHbl Ha 3aKpeIUICHHE YMCEHHUSI TOMCKA, HAKOIJICHUS H
00paboTKu uHpOpMaIUH.

CucremMa 3HaHW W yMEHHWH, 3allOKEHHAsE B COJICPXKAHUH, CIIOCOOCTBYET NPHUOOPETEHHIO
MPaKTUYECKOTO OMNbITA M COOTBETCTBYET TPEeOOBaHUSIM K pe3ylbTaTaM OCBOeHHs mpenmerta. [lacmopt
MporpaMMbl 0OOCHOBAHHO U TIOJTHO OTpa)kaeT cojep KaHne TUCIHUIINHBI, €€ POJIb U MECTO B ITOJTOTOBKE
CHEIMAIUCTa CPEIHEr0 3BEeHa, PACKpPhIBAeT IeNIM M 3aJa4d y4eOHOW AuCHUIUIMHBL OnpeaeneHsl
TpeOOBaHMs K yMEHUSIM U 3HAHUSM CTYJICHTOB.

ITporpamma paccunrana Ha 234 yaca. TemaTuyeckuil IUIaH U COJEpKaHNE YUeOHOH TUCIUIUIMHBI
PacKpbIBaeT IMOCIEJOBATEILHOCTh MPOXOXKAEHUS TEM, COOTBETCTBYET TEMAaTHYECKOMY IUIaHy U
pacrpeneneHuio 4acoB. B mporpamme ompenesneHsl (GopMa TPOBEIACHUS, LMW, 3a1add  y4eOHOH
JUCLUIUIMHBI, TPEJACTAaBICHBl 00s3aTenbHble  (OPMBI  OTYETHOCTH. Peann3oBaHbl AMIAKTHUYECKHE
NPUHIOMITBL O0YYEHUs: LENOCTHOCTb, CTPYKTYPHOCTB; OTpa)k€Ha B3aUMOCBSI3b MEXIY OTIECJIbHBIMU
2JIEMEHTaMU CTPYKTYPBI.

W3yyenne naHHOM JUCHUIUIMHBI CIOCOOCTBYET 3((EKTUBHOH M KAa4eCTBEHHOW TMOATOTOBKE
CTYJ/ICHTOB.

[lepedyeHb pekOMEeHJIyeMOW OCHOBHOW M JIOTIOJHHUTENBHOW JIMTEpaTyphl BKIIOYAET OOIIe-
JIOCTYIIHBIE NCTOYHHUKH, W3JJaHHBIE B TTOceHee BpeMs (He mo3aHee S ser). [lepeuncnennsie MaTEpHET-
PeCypChI aKTyaIbHBI B JOCTOBEPHBI.

Pazpaborannast mnporpamma ydeOHoi jgucruiumHabl  bJ[.06 Marematrka MOXeT OBITh
PEKOMEH/I0BaHa JJIsl MCIIOJIb30BaHUs B y4eOHOM MpOIlecce MPH MOATOTOBKE M0 crienquaibHocTh 35.02.12
CaznoBo-niapkoBOE | JaHAMAPTHOE CTPOUTEIBCTBO.
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