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Pasnen 1. Ilepedyens miiaHupyeMbIX pe3yJIbTaTOB 00y4eHHs M0 JUCHHUILIHHE,
COOTHECEHHBIX C IVIAHUPYeMbIMH pe3yJbTaTamMu ocBoeHust OIIOII

1.1. llesap u3y4yeHUus1 AMCUMILINHBI:

CnocoOcTBOBATH OBJIAACHUIO CTYJACHTAMHU-MCIUKAMU MAaTCMAaTUYCCKUM aIlrapaTrom, HCO6XOILI/IMBIM
A pCIICHUS TCOPECTUICCKUX M MPAKTUYCCKUX 3andad, pa3BUTUE Yy CTYACHTOB CIIOCOOHOCTH CaMOCTOSI-
TEJIBPHOI'O U3Y4YCHUSA MaTeMaTHIECKOM JIUTEPATYPhl U YMCHUSA BBIpAXAaTh MAaTEMATUYCCKUM SA3BIKOM €CTC-
CTBCHHOHAYYHBIC U KIIMHUYCCKUEC 3aJa4u.

Croco6¢cTBOBaTh (hOPMHUPOBAHUIO Y CTYACHTOB-MEIUKOB CHCTEMHBIX 3HAHWHA O (DM3UIECKUX CBOM-
CTBaxX M (PM3MUECKUX MPOIECCaX, MPOTEKAIONINX B OHOJOTHYECKUX O0BEKTaX, B TOM YHCIE B YEJIOBEUC-
CKOM OpraHu3Me, HeOOXOTUMBIX TSI OCBOCHHUS APYTHX y4eOHBIX AMCIUIUIMH U (OpMHUpOBaHHS Mpodec-
CHOHAITLHBIX BpaueOHBLX KAUECTB.

1.2. 3agauyu u3yyeHUus TUCHUTIUHBI:

=  (opmMupoBaHHE y CTYACHTOB HAaBBIKOB Yy4YacTHUsl B PEIICHUHM OTACIBbHBIX HAy4YHO-
HCCIEAOBATEIIbCKUX U HAYyYHO-TIPUKIAJHBIX 3a/Jad B O0JIACTH 3/IPAaBOOXPAHEHUS IO
JTUArHOCTHKE, JICYCHUI0, METUIIMHCKOW peadMIMTAIIMK U TPO(PUIAKTHKE;

*  ($OpPMHUPOBAHHE y CTYACHTOB JIOTHYECKOTO MBIIUICHUS, YMEHUS TOYHO (POPMYITHPOBATH
3a/1a4y, CIIOCOOHOCTh BBIWICHSTH IJIABHOE M BTOPOCTEIICHHOE, YMEHHUS JIeJIaTh BBIBOIBI
Ha OCHOBaHUH TOJIYYCHHBIX PE3yJbTaTOB U3MECPCHHIA,

*  ($opMHUPOBAHHE HABHIKOB aHATIN3a HAYYHOU JTUTEPATYPHI

®  p3ydyeHHE Pa3JCIOB MAaTeMaTHUYeCKOro aHajiu3a W oOmeld (U3UKH, KOTOpHIE
HEOOXOMUMBI JIJII PACCMOTPCHHSI TPOIECCOB, IMPOTEKAIOMIMX B OHOJIOTHYCCKHX
OpraHu3Max, B3aUMOJCHCTBUS OHMOJIOTHYECKUX TKaHeW ¢ (pu3nueckumu ¢dakTopamu U
MIPUHIIUIIOB PA0OTHI METUIIMHCKON TEXHUKH;

= oOyueHHUE CTYJEHTOB TEXHUKE O€30MacHOCTM Tpu paboTe ¢ METUIMHCKUM
o0opyIoBaHUEM.

1.3.Mecto qucuumiunsl B crpykrype OIIOII:
Jucuunnuna «®Pusnka, MareMaTtuka» OoTHocuTcs K Omoky b 1. JQuctunnuuel 6a30Boit
YaCTH.
OcHOBHBIE 3HAHUSI, HEOOXOIUMBIE JIJIST U3YUCHHS AUCIUIUTHHBI (HOPMUPYIOTCS TIPU U3Y-
YEHUU JUCUMIUIMH MaTeMaTUKU U QU3UKH B 00BEME Kypca cpeJHel 00111eo0pa3oBaTeIbHOM MIKOJbI.

SIBnsieTcs MpeANIeCTBYIOMICH ISl M3yUeHUsl TUCIHUIUIMH: METUIIMHCKas WH(GOpMaTHKa,
MEIUIIMHCKAs U Onojorndeckas pusnka, HopMaabHast GU3HUOJIOTHS, MAaTOPU3UOTOTHSI.

1.4. O0beKTBI NPOdhecCHOHATBHOM JeSITeTbHOCTH
O6bexTamMu MPo(HeCCUOHATBHOM NEATETLHOCTH BBITYCKHUKOB, OCBOMBIIHX Pab0dyro
MporpamMmy JIUCLUMILIUHBGI, SIBISIOTCS:

) buznueckue nuia (MaueHTh)
° HacCeJICHHE;

L4 COBOKYITHOCTb CpPCIACTB U TCXHOHOTHﬁ, HaITpaBJICHHBIX Ha CO3JaHUC YCHOBI/Iﬁ JJIA
OXpaHbI 310POBBA T'paXKJaH.

1.5. Buasl npodeccuoHaNbHON 1eATEIbLHOCTH

W3yyennie JaHHOM JUCHMIUIMHBI HAMPABJIEHO Ha MOJTOTOBKY K CIIETYIOLIMM BUaM mpodec-
CHUOHAJILHOM JIeATEIILHOCTH:

HAy4YHO-HCCIIEI0BATENbCKAsL.



1.6. ®opmupyemble KOMIIETEHIHH BHINYCKHUKA

[Tpornecc n3yueHust TUCUUIUIMHBI HANIPaBJeH Ha (OPMUPOBAHHUE Y BBITYCKHUKA CIICTYIOUINX KOMITETEHITHIA:

Ilepeuyens NJIaHNPyeMBbIX Pe3yJILTATOB 00y4YeHHSI Ouenovnbie
Homep/ PesynpraTe N0 JUCHMILIHHE cpeacTBa
ocsoenns OIIOII
Ne o/ HHJIEKC (conepanme
KOMIICTCHIIMH P JUISL TEKYILEro AL IPOMEIKY-
KOMIICTCHIHH) 3HATH YMmerb Buanerb TOYHOI aTTe-
KOHTPOJIS
cTanuu
1 2 3 4 5 6 7
1 OK-1 CIOOCOOHOCTBIO 32. OcHoBHBIE MeTO- | Y2. AHanu3upoBath, | B2. Kynbrypoit mbinuie- TUTIOBBIC U CUTY- | cobecemoBa-
K a6CTPaKTHO- Ibl cOopa v aHanu3a | 0000IIaTh M BOCIIPH- | HHMsI; HABBIKAMH ITHCh- allMOHHBIC 33Jja- | HUE,
MYV MBIIUICHITO nHpopmanum; cro- HUMaTh HHpopMa- MEHHOT'O apryMEHTHPO- 4y, TECT MpoMe-
y > | coObl popManu3annu | [UI0; CTABUTH 1IEJb U | BAHHOTO H3JIOKEHUS cO0- | KOHTPOJIbHAS HKYTOUHOTO
aHalusy, CUH- LeIM U METOJIbI €€ (opMyIUpOBaTh 3a- | CTBEHHOH TOUKM 3peHus. | paboTa, KOHTPOJIS
TE3Y JOCTHKEHHSI. Jlauu 1o €€ T0CTHKE- pedepar,
HHIO. TECT TEKYIIETO
KOHTPOJIS
2 OIIK-7 TOTOBHOCTBIO K 34. YausepcansHocT | Y4. Pewats Tumo- B4. Marematnyeckoii u TUTIOBEIC U CHTY- | cobecemoBa-
HCIIONIB30BAHME0 | P X@PAKTepa 3aKOHOB | BbIC 31a4H C HC- (bu3nYecKoil TEePMUHONIO- | allMOHHBIC 331a- | HHE,
JIOTHKW MaTeMaTH- HOJIb30BaHUEM OC- rueil. MatemaTH4eckuM | 4w, TECT IpoMe-
OCHOBHBIX (hu- y
YECKUX paccyiKie- HOBHBIX CBOMCTB u pusnyeckum ammapa- KOHTpOJIbHAsSI KYTOUHOTO
3UKO- HUM, MX TPUMEHH- (QyHKUMI 1 OCHOB TOM J1JIsl 0OPabOTKH, pabora, KOHTpOJIS
XUMHUYECKUX, MOCTb BO Bcex oOna- | nuddepeHnnansHo- | aHain3a U MHTEpIpeTa- pedepar,
MareMaTuue- CTSIX YEJIOBEUECKOM IO M UHTETPAIBHOTO | IIMU MOJYYEHHBIX OKCIe- | TECT TeKYILEeTo
CKHMX M MHEIX JesTenpHoCcTH. Be- HCUYUCIICHUSI ... PUMEHTABHBIX JaHHBIX. | KOHTPOJIS
POSITHOCTHBI# Xa- HaBbikamu paboTsl co
CCTCCTBCHHO-

HAaYYHBIX ITOHS-
TUM, U METOJIOB
IIpU pELICHUU
npodeccuo-
HAJIBbHBIX 3aJ1a4

paxTep pa3IHYHBIX
MIPOLIECCOB OKpYKa-
roiero mupa. Bos-
MO>KHOCTb MOCTpOE-
HHUIA MaTCMaTH4YC-
CKOM MOJIeNy ISt
OTIMICAHUS MPOIIEC-
COB OKPY’KaIOIIETro
Mupa ...

CIPaBOYHON M MHCTPYK-
TUBHOU IUTEPaTypoOi.




36. OcHoBHEBIE DU-
3MYECKHE 3aKOHO-
MEpHOCTH, OTIUCHI-
BaloIMe IPOTEeKa-
HHE TPOLIECCOB B
OHMOJIOrMYeCKUX
00BEKTaX U TKAHSIX.
[MepBuunoe dhuznue-
CKOe JIeHiCTBHE OC-
HOBHBIX (DPM3HYECKHX
(hakTOpOB Ha OHOIIO-
THYECKHE 00BEKTHI,
B TOM YHCJIC TIPU
(usnoTepanum.

V6. Pemats THIIO-
BBIE 3a/1a4X Ha OC-
HOBHEBIC (hU3UYCCKHE
3aKOHBI U CUTYaIlU-
OHHBIE 3aa4H, CBSI-
3aHHbIE ¢ pusnye-
CKUMH TIPOIeCCaMu
B OMOJIOTHYECKHX
00BEKTaX U TKaHAX
1 paboToH Meu-
LUHCKO anmapary-
psl. OLieHUBaTh Be-
JTMYUHY QUIHUECKUX
(axTopoB, BO3ICH-
CTBYIOIIMX Ha Opra-
HHU3M.

B6. ®usnueckoii TepmMu-
HoJsiorued. dusnueckum
anmnapaToMm Juist o0pa-
00TKH, aHaJIN3a U UHTEp-
MPETaLUH TOITY4YSHHBIX
9KCTIEPUMEHTAITLHBIX
JIaHHBIX.

THIIOBBIC U CUTY-
aIlMOHHBIE 33]1a-
uH,

KOHTPOJIbHAs
paborta,
pedepar,

TECT TEKYILIETO
KOHTPOJIS

cobecemoBa-
HHE,

TECT MpOMe-
JKYTOYHOTO
KOHTPOJIS




Pa3nen 2. O0bem AuCHMILVIMHBI M BBl Y4eOHOH padoThl

OO0m1as TpyA0€MKOCTh UCITUIUIMHBI COCTABIISIET 3 3a4eTHBIX eauHuIlbI, 108 vac.

Buj yueOHoii padoThI Bcero yacos Cen;e:)c;pm

1 2 3

KontakTHasi pa6ora (Bcero) 72 72
B TOM YHUCJIE:
Jlexuuu (JI) 18 18
[IpakTuueckue 3ansatus (I113) 4 24
CamocTrosiTejibHas padoTa (Bcero) 36 36
B ToMm umcne:

- IlogroroBska K 3aHATHSIM 18 18
- OdopmiieHHe 0TYETOB JJAOOPATOPHOTO NMPAKTHKyMa 6 6
- Pedpepar 6 6
- [loaroTroBKa K TECTHPOBAHUIO 6 6
Bux poeayromoit | ey
OO0mas Tpy10eMKOCTh (4achl) 108 108
3adeTHBIE eHHHUIDI 3 3

Pasnen 3. Cogep:xanue JMCHUILIHHBI, CTPYKTYPHPOBAHHOE N0 TeMaM (pa3jesiam)

3.1. Conep:xaHue pa3iei0B M CUUIITTAHBI

Ne Kopn HaumenoBanue paznena
w/n KOMITETeHIHH [ ——— Coaep:xanue pasaesa (TeMbl pa3jiesoB)
1 2 3 4
1. OK-1, OcHoBsl quddepenumans- | AuddepenunpoBanue GpyHKIMA 01HON EepeMeH-
OIIK-7 HOTO ¥ UHTETPAJIBbHOTO HOH
UCUHUCIICHUS JuddepenumpoBanue GpyHKIHUI IBYX TepEeMEHHBIX
WuTerpupoBanue GyHKIUI OJHON IEPEMEHHOMN
JuddepenumanbHble ypaBHEHUS
Pemenue npukJIaaHbIX 33134
2. OK-1, OCHOBBI METPOJIOTHH O06paboTka pe3yabTaToOB SKCIIEPUMEHTA
OIIK-7 DneKTpou3MepuTeIbHbIE MPUOOPHI
3. OK-1, AKycTHuka Konebanus u BOJIHbBI
OIIK-7 AKycTHKa
4, OK-1, MexaHnKa KHUIKOCTH MexaHWKa JKAUIKOCTEH
OIIK-7 CaolicTBa )XHJIKOCTEN
5. OK-1, OmnrtHuka OrnrtHka
OIIK-7 N3yuenue CBOMCTB MOJISIPU30BAHHOIO CBETA
®du3nuecKue OCHOBBI CIIEKTPOMETPHH
U KQJIOPUMETPHUH

3.2. Pa3enbl AMCUMILIMHBI U MEKIMCHUIIIMHAPHBIE CBA3H ¢ 00ecneYBaeMbIMHU
(mocJyexy0IUMM) TUCUUIIJIMHAMH




Ne HauMeHnoBaHue Ne Ne paznesioB 1aHHOM TUCHUTLIAHBI, HEOOXOTUMBIX JJIsl U3yUe-
mu o0ecreuynBaeMbIX HHSA o0ecneynBaeMbIX (MOCJEAYIOIIMX) U CUMIIMH
(nocaenyromux) 1 2 3 4 5
JUCIATLTAH
MenunuHckas nHGOpMaTHKa + + + + +
1 MenunuHcKas U OMoaorudyeckas
Jmn + + + + +
duzuka
2 HopwmasibHas ¢pusunosiorus + + + + +
3 [MaTodusuonorus + + + + +
3.3. Pa3gennl AMCHUILIMHBI H BHABI 3aHATHI
Ne
w/n HaumeHnoBaHue pa3ziena THCHUIIMHBI J m3 CPC Bcero yacos
1 2 3 4 5 6
1 OcHoBbI TubhGepeHINATEHOTO H HHTE-
bdep 4 21 10 35
T'paJIbHOI'O HCYHCJICHUA
2 OCHOBBI METPOJIOTUHU 7 5 12
3 AKycTHKa 6 7 7 20
4 MexaHHKa KAJKOCTH 4 7 7 18
5 Onrtuka 4 12 7 23
Bun npomexyrounou
3a4ecT 3a4€CT
aTrTecTaunun.
| Uiroro: 18 54 36 108
3.4. TemaTnuecKui IJIaH JeKIUH
Ne paznena Tpynoewm-
No TemaTuka . KOCTh (4ac)
AHCUMILIH- . Conep:kaHue JeKuuii
n/n JeKIui
HBI 1 cem.
1 2 3 4 5
1 1 JuddepenuupoBanue Oyuxkuus. CioxHble 1 00patHble QyHkuun. ['paduk 2
dyHKIWMiA ¢yakunu. [lorarue Gyskun, nuddepeHnnpyemMoi B To4-
ke. uddepentman GyHKIwH, Tpon3BoIHAS () YHKIHH.
[pasuna quddepernupoBanus. [IponszBonuse u qudde-
PEHIHATIBI BEICHIMX TOPSAKOB. [IpOU3BO/IHAS 110 BpEMEHH,
CKOPOCTb, YCKOPEHHE.
DYHKIUK HECKOJILKUX TIepeMeHHbIX. OBIacTh onpeerie-
HUSL, TIPEJIell, HEePEePBIBHOCTh. YacTHBIC MPOU3BOJIHbIE,
noJHbIl guddepenman. [Ipou3Bo/Has Mo HANPaBICHUIO,
rpaauent. [Ipumenenune noaHoro quddepeHnnana s
BBIYKCIICHUSI IOTPEITHOCTEH H3MEPEHHUH.
2 1 HuddepeHnnanbHbie IlepBooOpasuas. Heonpenenenuslii uuTerpai. MeTo s 2
ypaBHEHHUsI uHTerpupoBanusi. @opmyna Hetorona — Jleltbauna.
[Mounsitre muddepennmansHoro ypauenus. OOiee perire-
Hue. YacTHble penieHysl, HauajibHble ycioBus. [Ipumep
3a[1a4d U3 eCTECTBO3HAHMS, IPUBOAIIEHCS K T depeH-
IIUaJIbHBIM ypaBHeHI/IHM.
3 3 Kosne6auus u BOJIHBI OCHOBHbIE MOHSATHSI KHHEMATHKU W JUHAMUKHU TBEPIBIX 2
TEIL
Bunel konebarenbHBIX IBIKeHUH. DU3nUecKne XapakTe-
PHUCTHKH, YPaBHEHUS, IAPAMETPHI, OIHUCHIBAIONIUE KoJieha-
TeNbHBIE JIBWKEHNS.
Mexanunyeckue BoJIHbI. CBOMCTBA BOJIH, 0COOEHHOCTH
pacnpoCTpaHEeHHs B ONHOPOJHBIX U HEOJTHOPOJIHBIX Cpe-
Jax.

8




4 3 AxycTuka Axycrtuka. [1Ikana 38ykoBbIX BOJH. DH3MUYECKUE XapaKTe- 2
PHUCTUKH 3ByKa. XapaKTEepPUCTUKHU OIIyIeHUs 3ByKa. VH-
(dhpa3Byk. YIIbTpa3BYK.
5 3 dusmka ciayxa Odu3nyecKue 3aKOHOMEPHOCTH TPOBEICHHS 3BYKOBBIX KO- 2
Je0aHuil B yX¢ YeIOBEKa
6 4 CBOICTBA KAIKOCTH. Oco0eHHOCTH MOJIEKYJIIPHOTO CTPOEHHsS skuakocteit. 1o- 2
OCHOBBI THAPOAMHAMH- | BEPXHOCTHOE HaTSKEHHE. CmaunBaeMocTts. KanmmisipHsie
SIBITCHHSL.
KU.
WneanpHas u peanbHasi )KUIKOCTh. YPaBHCHHS JBHKCHUS
UaeaNbHON XUOKOCTH. BsizkocTh. YpaBHenue Ilyazeiins.
Bup! Teuenus peanbHOM XKUJIKOCTH, Yucio PeitHombaca.
7 4 DOneMeHThl  TeMoau- | OcoOeHHOCTH TeUeHUs KPOBU B KPOBECHOCHOH CHCTEME. 2
HAMUKH Monenmu KpoBEHOCHOH cucTeMbl. PaboTa 1 MOITHOCTB
cepa.
8 5 OnTtuka Hyanu3Mm cBeta. BonHOBBIE M KOPITYCKYJISIPHBIE CBOMCTBA 4
cBeTa. Ou3ndecKkre OCHOBHI IPUMEHEHUS CBETOBBIX BOJH B
MeauuHe. [onsipumerpusi. CrieKTpaabHbI aHAIN3.
Hroro: 18
3.5. TemaTnuyeckuii IVIaH NPAKTHYECKHUX 3aHATHIH (CEMUHAPOB)
Tpynoem-
Ne Ne pazgena TemaTuka npakTuye- " KOCTb (4ac.)
N Conep:xxaHue NPaKTHYECKNX 3aHATHIT
n/n | JHCHUIIHHBI CKHX 3aHATHIH
1 cem.
1 2 3 4 5
1 1 Huddeperumposanme Oynkiusa. CioxHsle 1 00paTHble QyHKIMU. I'paduk 3
GbyHKIUI OJTHOI Tie- Qynxuuu. Toustue QpyHkiuu, 1udpdepeHurpyemMoii B
peMeHHOH touke. Juddepennman GpyHkiuu, nponsBoHast GyHK-
. [paBmna nuddepennupoBanns. [IponsBoaHbIe U
mudQepeHraipl BRICIIAX MOPAAKOB. [Ipon3BogHas o
BPEMEHH, CKOPOCTb, YCKOPEHHE.
2 1 I[I/I(b(l)epeHHI/IpOBaHI/Ie OO6mnacTp omnpeneneHus QyHKIIUHN IBYX ITEPEMEHHBIX. 3
yHKIMI ABYX Tepe- HaxosxneHne 9acTHBIX POW3BOHBIX U TTOJHOTO AH (-
MCHHDIX (dhepenipana. [IpumeHeHne OTHOTO TU(QepeHIIraTa
JJIsL HpI/I6J'II/I)KeHHI)IX BBIYMCJIEHUH.
3 1 WuTerpupoBanue IlepBooOpa3Has PYHKIUS U HEONPECICHHbBII HHTE- 3
(byHKIIHﬁ OJIHOM TTe- rpai. OCHOBHbIE METOIbI HHTETPUPOBAHNUS: METO/
. TOXKIECTBEHHBIX PE0OPa30BaHHMiA, 3aMEHBI IEPEMEH-
PEMEHHOM
HBIX 1 MHTETPUPOBAHUC T10 YACTAM.
OnpeeneHHbI HHTETPaL.
4 1 Huddepennnanbabie O6miee nonsTue pemeHus 1udQepeHnruanbHOro ypas- 3
ypaBHEHHS Hermusa(1Y). AnroputMm pemerus Y 1-ro mopsiaka ¢
pa3IensomuMucs nepeMeHHbIME. 3anada Ko,
5 1 Penrenne TIPUKJIAT- Pemenne 3a1au Ha riccineoBanue (pyHKITMOHAIEHOM 3
HBIX 337124 3aBHCHUMOCTH U MOJAEIMPOBAHHUE MPOLIECCOB TIPH I10-
monu Y.
6 1 3auetHoe 3aHsATHE 10 | KonrponsHas pabora Ne 1. 3
MaTeMaTHKe TectupoBaHue.
7 2 OO0paboTka pe3ynbra- | AIrOpUTMBI 00paboTKH pe3ynbTaTOB U3MEpeHUit (u- 3
TOB DKCIIEPUMEHTA 3MYECCKUX BEITUYNH.
JlabopaTopHnas paboTa «/3ydeHrne METOIOB H3MEPECHUS
q)HSI/I‘IeCKI/IX BCJIIMYUH)
8 2 DJIEKTPOU3MEPUTEITh- Texanka 6€30MaCHOCTH MPU PabOTE € IEKTPUISCKUM 3
HbIe IPHOOPBI ToKOM. [IpaBuiia paboThI ¢ DIIEKTPOU3MEPUTEILHBIMHU
npubopaMu: onpee/icHIe Ha3HAYCHHS U KJ1acca TOY-
HOCTH npuOopa, cHATHE oka3aHuil. JlabopaTopras
pabota «3ydeHue crmoco00B N3MEPEHHUS dIIEKTpUIe-
CKUX BEIHYHHY.
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Konebanus u BOJIHBI

Pemmenne 3a1a4 Ha onpesieNeHNe OCHOBHBIX (HU3HUUe-
CKHX IapaMeTPOB U 3aKOHOB KOJIEOATEIbHOTO JIBHKE-
HUSL.

JlabopaTopHast paboTa «OnpeeneHne CKOpocTH pac-
MPOCTPaHEHUs 3BYKa B BO3AYXE»

10 3 AKycTHKa

duznyeckue u NCUXO0(PU3NUECKUE XaPAKTEPUCTHKH
3BYyKa. YJIbTpa3BYK.

JlabopaTtopHsie paboTsl «M3ydenue GU3MIECKUX OCHOB
YIIBTPa3BYKOBBIX METOJIOB UCCIICIOBAHHS U JICUCHHS B
MeauiuHe», «CHATHE CIIeKTPaIbHON XapaKTePUCTUKA
yXa Ha MOPOTe CIBIIIAMOCTI.

11 4 MexaHuka KUIKO-

cTelt

Pemenne 3amad Ha OCHOBHBIC 3aKOHBI TUApO- U IreéMo-
JUHAMHUKH.

12 4 CBoiicTBa XUIKOCTEH

JlabopaTopHsie paboTsl «Onpenenenne kodddupreHTa
MOBEPXHOCTHOT'O HATSKEHUS UIKOCTHY, «Onpenene-
HHE JIMHAMUYECKOHN BSI3KOCTH JKUJIKOCTHY.

13 5 Omruka

3aKOHOMEPHOCTH PACIPOCTPAaHEHUS CBETA B OJHOPOI-
HBIX U HEOAHOPOJHBIX cpeAaxX. 3aKOHBI MOTTIOEHUS 1
pacceuBanus. [loBefieHrEe CBETOBBIX BOJIH Ha TPaHHUIIE
paznena cpen. ®opmyna Panes. 3akonsr Mamtoca, bpro-
ctepa. ONTHYSCKH aKTUBHBIC CPEIpL.

14 5 N3ydenue cBOCTB
MOJISIPU30BAHHOTO

CBCTa

3akonsl Mamoca, bproctepa. OnTuyecky akTHBHbIE
Cpenpl.

JlabopaTopHas paboTa «l3ydeHne CBOHCTB MOISPH30-
BAaHHOTO CBETa»

15 5 Ddusnueckre OCHOBEI
CIICKTPOMETPHH

U KAJIOPUMETPHUH

3aKOHOMEPHOCTH PaCIpPOCTPAHEHHS CBETA B OJHOPOI-
HBIX M HEOJHOPOIHBIX Cpenax. 3aKOHbI MOTIIOMIEHHS 1
paccenBaHus.

JlabopaTopHbie paboThl «M3ydyeHue Gpu3nuecKux OCHOB
CIEKTPOCKOIHNY, «/3yueHne MeTo1a KOHIIEHTPAIIHOH-
HOM (DOTOIIEKTPOKOTIOPUMETPUIY.

16 1-5 PezepBHoe 3aHsaTHE*

IlonBeneHue UTOrOB U3y4EeHUsI Pa3eiIOB AUCLMILINHBL,
BbIPABHUBAHUE B rpaduKe 3aHATUI

17 5 3aueTHOE 3aHATHE II0

¢busuke.

KonrpossHas pabota Ne 2.

18 2-5 3ayeTHOE 3aHATHE

KoMIbpoTepHOE TECTUPOBAHHE MTPOMEIKYTOUYHOTO KOH-
TPOJISL.
CobeceoBaHue.

Hroro

54

*) PesepBHOE 3aHSTHE MPOBOAMTCS HJIH MTOCIIC 3aHATHH 1-T0 pas3jena, Win nepes 2-oi KOHTPOJIbHOM paboToH M0 YCMOTPEHHIO Mpe-

noJaaBaTeid, BEAYUICTO NPAKTUICCKUE 3aHATUA B IPYIIIIC.
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3.6. CamocTosiTeIbHAsA padoTa 00y4yaromerocs

Ne Ne HaumeHnoBanue pa3jaena Bcero
pasi Buanr CPC
n/n ceMecTpa JUCHUILITHHBI JacoB

1 2 3 4 5
1 1 OcnoBsl quddepennn- | - [loaroToBka K 3aHATUAM 10
aIbHOTO U MHTETpaib- | - [loaroToBKa K TeKyIeMy TeCTHpOBa-
HOT'O MCUYHCJICHHSI HUIO

2 OcHoBbl MeTposioruu | - [loaroroBka k 3aHATHAM 5
- Odopmiienue oT4eToB J1a00PATOPHOTO
IpaKkTHKyMa

- Pedepar

3 AKycTHKa - [loaroroBska K 3aHATHASIM 7
- Odopmitenne oT4eToB J1a00PATOPHOTO
paKkTHKyMa

- Pedepar

- [ToaroroBka Kk MpOMEXyTOUHOMY Te-
CTHPOBaHUIO

4 Mexanuka )XuakocTd | - [loaroToBka K 3aHATHIM 7
- Odopmitenne oT4eTOB J1a00PATOPHOTO
NpaKkTHKyMa

- Pedepar

- [ToaroroBka K MpOMEXyTOUHOMY Te-
CTHPOBaHUIO

5 Ornruka - [loaroroBka K 3aHATHASIM 7
- Odopmitenne oT4eTOB JTa00PATOPHOTO
NpaKkTHKyMa

- Pedepar

- [ToaroroBka K MpOMEXyTOUHOMY Te-
CTHPOBaHUIO

HToro uacoB B cemecTpe: 36
Bcero yacoB Ha caMOCTOSATEIbHYIO padoTy: 36

3.7. JlabopaTopHbIil NPAKTHKYM
JlaGoparopHble pabOThI BHIIOIHAIOTCS Kak (opMa WM 4acTh MPAKTUYECKOTO 3aHSTHS.

Tembl 1abopaTopHBIX PadoOT:
N3yueHune MeTo10B U3MEpEHUs GU3NUIECKUX BEIHUYHUH.
N3zyuenne cnocoO0B U3MEepEHHsI AIEKTPUIECKUX BETHUNH
Omnpenenenne CKOPOCTH paclpoCTpaHEHHs 3ByKa B BO3AyXe
N3yuenne Gpu3HUECKX OCHOB YIBTPa3BYKOBBIX METOJIOB UCCIICAOBAHUS U JICUYCHHUS B MEAUIINHE
CHsATHE CHEKTpalbHOM XapaKTEPUCTHKH yXa Ha IOPOTre CIABIIIMMOCTH
Omnpenenenne ko3P puieHTa MOBEPXHOCTHOTO HATSKEHUS KUKOCTH
Omnpenenenre TMHAMUYECKON BA3KOCTH KUAKOCTH
N3yueHne CBOMCTB MOISIPU30BAaHHOIO CBETA
N3yuenne Hpru3nyecKrxX OCHOB CHEKTPOCKOIIUU

0. MW3zyuenme MeToJa KOHIICHTPAIIMOHHOHN (POTOAIEKTPOKOIOPUMETPUHI

HOOo~NooGAaM~LNE

3.8. [IpumepHasi TeMaTHKA KOHTPOJIbHBIX padoT

KonTponbnas padora Ne 1. OcHoBBI Au(depeHInaTIbHOr0 U HHTETPaIbHOTO HCUUCIICHHUS.
Konrtponsnas padora Ne 2. Mexanuka. OnTuka.
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Pasnen 4. Ilepeuenb yueOHO-MeTOAUYECKOT0 U MATEPHAIbHO-TEXHUYECKOT 0
odecrneyeHUs TUCIHUIIINHEI

4.1. IlepeyeHb y4eOHO-MeTOAMYECKOro o0ecmevyeHus 1JIs1 CAMOCTOATEJbHOH padoThl 00ydyaromuxcst Mo
AUCUHMILINHE

1. PyKOBOJACTBO K MPAKTHYECKUM 3aHATHIM 10 Qu3HKe: yueOHo-MeToandeckoe mocoodue/ E.B.JIynenko,
O.JI.LKopotkoBa. — Kupos: ®I'bOY BO Kuposcknii 'MY Munzapasa Poccun, 2017.

2. COOpHHUK TECTOBBIX 3a/IaHHI

3.  Temsl pedpeparon

4.  Bwuzaeosanucu paboT 1ab0paTOPHOTO MPAKTUKYMA.

4.2. [lepeyeHb OCHOBHOM ¥ JONOJHHUTEILHON Y4eOHOM JIUTEPATYPbl, HEOOXOAUMOM 115
OCBOEHUS TUCHHILIMHBI

4.2.1. OcHOBHasl JIUTEpPATYypa

Ne Toa, MecTo u31a- Koa-0 skem-
HaumenoBanue ABTOP(BI) ’ IISIPOB Hanuune B 9bC
n/n HHA
B OuO/IHOTEKE
1 2 3 4 5 6
MeannuHCKas u | A. H. Pemusos, A. Mocksa: /Ipocda, 48
ouosnoruueckas ¢u- | . Makcuna, A. 5. 2010.
3UKa IToTneHko
2 Menununckas u | A.H. Pemusos Mockaa: 270
Oomornorudeckas ¢u- "I'D0OTAP-
3UKa Menma", 2016,
2018.
3 MenuuuHckas u | A.H. Pemuzos Mocksa: [OneKTpOHHBIH Koncynbranr cry-
Oomornorudeckas ¢u- "I'S0OTAP- pecypc]. JIEHTa
3UKa Menua", 2013
4 PykoBoncTBO K Jlynenko E.B., Kupos: ®I'OY 40 +
npakTuueckuM 3aHsA- | Koporkosa O.J1. BO Kuposckuit
THAM TI0 (UBHKE: I'MY Munsapasa
y4e6HO- Poccun, 2017
METOANYECKOE I0-
cobue
4.2.2. JlonoJHUTEIbHAA JIUTEpaTypa
e Koanuecrso
I /;1 HaumMmenoBanue ABTOp(BI) I'ox, mecTo M31aHuA IK3eMILISIPOB Haaunuue B 9bC
B Oubmorexe
1 2 3 4 5 6
1 | Meauuunckas u 6uo- | A.H. Pemusos, A.I'. | Mocksa: "I'D0TAP- [OneKTpOHHBIN Koncynsranrt cTy-
noruyeckas GU3UKa: MakcuHna Menua", 2014 pecypc]. JIEHTa
COOPHUK 33134
2 | dusuka: coBpe- B.A. Hukepos. Mocksa : M3naTens- [DnexTpoHHBIH YHHBEPCHTETCKAS
MEHHBIH Kypc CKO-TOproBas KOp- pecype]. OnbImoTEKa OHIIAH
nopauus «lamkoB u
K°», 2016.

4.3. Ilepeyensb pecypcoB MH(POPMALMOHHO-TEJICKOMMYHUKAIMOHHOUH ceT «MHTepHeT», HEOOXOAMMBIX
JJIS1 OCBOEHMS TN CIIUTITTHHBI
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http://math66.ucoz.ru
http://www.fepo.ru
http:www.i-olymp.ru
http://www.pavlov-iv.ru
Allmath.ru — Bcs matemarvika B omaoM Mecre hitp:/Amwwwv.allmath.ru
Exponenta.ru: 00pa3oBatelbHbIIi MaTeMaTHUeCKH i caiit http:/AMamw.exponenta.ru
Bcs anemenTapras Maremaruka: CpeIHss MaTeMaTiaeckast HHTepHeT-Inkosa http:/Avwww.bymath.net
I'padmxu dyrkmmii http:/graphfunk.narod.ru
JIMIaKTHIeCKre MaTepraltbl 1o HHOpMATHKE 1 Matematrke http://comp-science.narod.ru
. 3aauu 1o reoMeTpuHr: HHAOPMAIMOHHO-TIONCKOBast crcteMa http://zadachi.mccme.ru
. MutepHer-npoext «Bamaur» http:/Avww.problems.ru
. Maremarvika on-line: cripaBouHas HH(OpMaIs B IOMOII cTyaeHTy http:/Avww.mathem.hl.ru
. Maremar¥ka B TIOMOILIb NIKOJIBHUKY M CTYZCHTY (TeCThI [0 MaTeMarwke online) http:/Amww.mathtest.ru
. PemeOHmk.Ru: Beicias Matemariika n SKOHOMETprKa — 3az1a4u, perenns http:/mamwv.reshebnik.ru
. Caiir anemenTapHoit Matematuku J{murpust ['yipHa - http:/mwww.mathnet.spb.ru
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4.4. Ilepeyenb MHGOPMALMOHHBIX TEXHOJOTHH, HCIOJIb3YyeMbIX /Il OCYLIECTBJIEHHSI 00pPa30BaTEJIbLHOIO
npouecca no AMCHUILVINHE, IPOTPAMMHOI0 ofecnevyeHHs1 1 HH(POPMALHMOHHO-CIIPABOYHBIX CHCTEM

st ocymiecTBieHus: 00pa3oBaTEIBLHOIO MPOLECCa HCIIOIb3YIOTCS:

1. Cnalig-nexuuy,

2. Bupeoszamnucucu pabot 1a00paTOPHOTO MPAKTUKYMa,

3. KommbroTepHas mporpamma, MOACITUpPYIONIas padoTy ayauoMeTpa

4. BuneodparMeHTbl pU3HMUECKUX OIMBITOB M BUICOICMOHCTPAIIMU 110 TEMATUKE JICKIIUH M TPAKTUICCKUX
3aHSTHH.

B y4eGHOM mporiecce UCIOb3yeTCsl TUIIEH3MOHHOE TPOrpaMMHOE 00eCTIeYCHHE !

1.ToroBop Microsoft Office (Bepcus 2003) Ne0340100010912000035 45106 ot 12.09.2012r. (cpok aeii-
CTBHSI JIOTOBOpA - OECCPOUHBII),

2.Jloroop Microsoft Office (Bepcus 2007) Ne0340100010913000043 45106 ot 02.09.2013r. (cpok aeii-
CTBHSI JIOTOBOpA - OECCPOUHBI),

3.lorosop Microsoft Office (Bepcus 2010) Ne 340100010914000246 45106 ot 23.12.2014r. (cpok aeii-
CTBHSI JIOTOBOpA - OECCPOUHBIA).

4. JToroBop Windows (Bepcust 2003) Ne0340100010912000035 45106 ot 12.09.2012r. (cpok aeicTBus
JI0TOBOpA - OECCPOUHBIIA)

5.loroeop Windows (Bepcust 2007) Ne0340100010913000043 45106 ot 02.09.2013r. (cpok neiicTBus
JIOTOBOpA - OECCPOUHBIIA),

6.oroBop Windows (Bepcust 2010) Ne 340100010914000246 45106 ot 23.12.2014r. (cpok aeWcTBHSA
JIOTOBOpA - OECCPOUHBIIA),

7. loroBop AnTtuBupyc Kaspersky Endpoint Security mist 6uszneca — Crangaptabiii Russian Edition. 100-
149 Node 1 year Educational Renewal License ot 12.07.2018, mumensuu 685B-MY\05\2018 (cpok aeicTBus —
1 ron),

8.ABTOMaTH3upoBaHHasa cucrema TectupoBanus Indigo Jlorosop Ne J[53783/2 ot 02.11.2015 (cpok neit-
CTBUS 0€CCPOYHBIH, | TO TEXHUYECKOW MOIICPIKKH ),

9. IIO FoxitPhantomPDF Crannapr, 1 nuuensus, 6eccpodnas, nara npuoodperenus 05.05.2016 r.

OOyyaronuecs obecrneueHbl J0CTYNOM (yJaJIeHHBIM JOCTYIIOM) K COBPEMEHHBIM MPO(PECCHOHATbHBIM
6a3aM JaHHBIX 1 HH(POPMALIMOHHO-CIIPABOYHBIM CUCTEMaM:

1) Hayunas snexrponHas 6ubnmoreka e-LIBRARY. Pexxum noctyna: http://www.e-library.ru/.
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http://math66.ucoz.ru/
http://www.fepo.ru/
http://www.pavlov-iv.ru/
http://www.allmath.ru/
http://www.exponenta.ru/
http://www.bymath.net/
http://graphfunk.narod.ru/
http://comp-science.narod.ru/
http://zadachi.mccme.ru/
http://www.problems.ru/
http://www.mathem.h1.ru/
http://www.mathtest.ru/
http://www.reshebnik.ru/
http://www.mathnet.spb.ru/
http://www.e-library.ru/

2) CnpaBouno-nouckoBas cucrema Koncynbrant [Tmoc — OO0 «KoncynbranTKuposy.

3) «DnexkrponHo-0MbIMOTEUHast cucteMa Kuposckoro 'MY». Peskum mocryma: http://elib.Kirovgma.ru/.

4) DBC «Koncynprant crynerray - OO0 «UITY3». Pexxum nocryna: http://www.studmedlib.ru.

5) ODBC «YuuBepcurerckas Oubmuoreka ommaiia» - 00O «HekcMemua». Pexum goctyma:
http://www.biblioclub.ru.

6) OBC «Koncynprant Bpaua» - OO0 I'K «I'DOTAP». Pexxum pocryma: http://www.rosmedlib.ru/

7) DOBC «Aiidyke» - 000 «Aibyke». Pexxum poctyna: http://ibooks.ru.

4.5. Onucanue MaTepUAJIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOM VISl OCYIIeCTBJIEHUsSI 00PAa30BaTEIbHOI0
npouecca no JTUCHUIINHE

B mporecce npenogaBanus JUCUUIUIMHBI UCTIONB3YIOTCS CIEIYIOIIUE CIICIIUATbHBIC TTIOMEIIECHUS:
o yueOHBIC ayIUTOPHH JUIS MPOBEACHUS 3aHATHUN JIGKITMOHHOTO THna — Kad. Ne3 -702, xa6. NeNe 1-411, 3-
803.10 3-819
o yueOHBIC ayJUTOPUH JIJISl IPOBEICHUS 3aHATUN ceMUHApcKoro Tuma — kab. NeNe 3-522a, 3-523, 3-525
o yueOHbIC ayIUTOPHUH JUIS IPOBEACHUS TPYIIOBBIX U MHAWBUIYAIBHBIX KOHCYIbTalUi — Kao. . NeNe 3-522a,
3-523, 3-525
o yueOHBIC ayAUTOPHUH ISl IPOBEACHUS TEKYIIETO KOHTPOJIS U MMPOMEXKYTOUHOM arrecTannu — Kao. . NeNe 3-
522a, 3-523, 3-525, 3-414, 1-307, 1-404.
. MTOMEMICHUS JJISI CAMOCTOSITEIbHOM paboThl — Kab. No 3-414 (KOMIBbIOTEPHBIN KJ1acc)
o TOMENICHHUS JJIsl XPAHCHUS W TMPOPUIAKTHUSCKOTO 00CTy)KUBaHUs y4eOHOTO 000pymoBaHus — ka0. NeNo 3-
516, 3-517, 3-520.

CrnenuanbHble TOMEIIEHUS YKOMIUIEKTOBAHbI CIELUAIU3UPOBAHHOM MEOENbl0 U TeXHUYECKHUMM Cpell-
CTBaMH O0Yy4YEHHUS, CIyKAIIUMHU JUIsl IPEACTaBIeHUs yueOHON HH(popMauK O0JIbILION ayAUTOPUH.

Jlist mpoBeieHus 3aHATUN JIEKIIMOHHOTO THIIA IpEeAIaraloTcsi Habopsl JEeMOHCTPALlMOHHOTO 000py/0Ba-
HUS ¥ y4eOHO-HATJISAHBIX TOCOOUIA, 00eCTIeUrBAIOIME TEMAaTUUECKIE UILTIOCTPAIIMH, COOTBETCTBYIOIINE pado-
4yel mporpaMMe JAUCLHUILINHBL.

[TomenieHus st MPAKTUYECKUX 3aHITUH C IPOBEJCHUEM JIAOOPATOPHOTO MPAKTUKYMa OCHAIICHBI CTIeIU-
aJIbHBIM JIA0OPaTOPHBIM 000PYJOBAHUEM.

[TomemieHust A1 cCaMOCTOSITENIbHOM paboThl 00yYarOIIMXCsl OCHAIIEHBI KOMITBIOTEPHON TEXHUKOM ¢ BO3-
MO>KHOCTBIO MOJKIIOYeHUs1 K ceTH "VHTepHeT" um obecneueHsl TOCTYNOM B 3JEKTPOHHYIO MH(OPMAIMOHHO-
00pa30BaTeNbHYI0 Cpey YHUBEPCUTETA..
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Pa3zle.11 5. MeTozmquRne PEKOMECHAAIMH IO OPraHU3aluH U3YICHUSN TUCHUIIJINHBI

[Tporecc M3ydeHus: TUCHUTUIMHBI MPETYCMAaTPUBACT: KOHTAKTHYIO (paboTa Ha JICKIHSIX W MpaKTH4e-
CKUX 3aHATHUSX) U CAMOCTOSITEIbHYIO Pa0OTy (CaMOMOJArOTOBKA K MPAKTHUYECKUM 3aHATHSAM, HAMCAHUE U 3a-
mura pedepaToB, MOArOTOBKA K PEHICHUIO CUTYAIIMOHHBIX 33]1a4 U MOJTrOTOBKA K TECTUPOBAHHIO, HATICAHUE
OTYETOB 110 JJA0OPATOPHOMY TIPAKTHKYMY).

OcHoBHOE y4eOHOE BpeMs BBIJICISETCS HA MPUOOPETCHHE MPAKTUYECKUX HABBIKOB U aHANIM3 (husnde-
CKOTO Tpo1iecca.

B kadecTBe OCHOBHBIX ()OPM OpraHHM3alKy Y4eOHOTO MpoIiecca Mo JUCIHUILTUHE BBICTYIAIOT KIIACCH-
YeCKHe JICKIIMOHHBIE (C JIEMEHTaMH MPOOJIEMHBIX) U MPAaKTUYECKHUE 3aHATHUS (C HCIIOJIb30BaHUEM HMHTEPAKTUB-
HBIX TEXHOJIOTUH O0YYEHUSs), a TAKIKE CaMOCTOsITeNIbHAst paboTa 00yJaroIuXCsl.

[Tpu u3ydeHnn y4eOHON TUCHMILIMHBI O0y4YaromuMcsi HeOOXOIMMO OCBOUTH MPAKTUYECKUE YMEHUS
0 PEIICHUIO TUTIOBBIX 3314, U3MEPCHUIO0 (PU3MUECKUX BEITMYMH U paboTe C MPUOOPaMHU U YCTAHOBKAMH B CO-
OTBETCTBHH C MPEATIAracMbIMH HHCTPYKIHSIMH.

[Tpu npoBeneHNy y4eOHBIX 3aHATHN Kadenpa oOecieyMBacT pa3BUTHE Y O0YYAIONINXCSl HABBIKOB KO-
MaH/HOW pabOThI, MEKIMYHOCTHOW KOMMYHHMKAIIUU, IPUHATHS PELUICHUH, TUACPCKUX KayecTB (IIyTEM IMpOBe-
JICHUSI MHTEPAKTUBHBIX JICKIU, TPYNIIOBBIX JIUCKYCCUH, POJICBBIX UTP, TPEHUHIOB, aHAJIH3a CUTYAIlMid 1 UMU-
TAIMOHHBIX MOJEJIEH, MperogaBaHus AUCUUIUIMHBI (MOIyYJs) B OopMe Kypca, COCTaBJICHHOTO Ha OCHOBE pe-
3yJIbTaTOB HAYYHBIX HCCIIEJOBAHUM, IPOBOJUMBIX YHUBEPCUTETOM, B TOM UHCIIE C YIETOM PETHOHAIBHBIX OCO-
OCHHOCTEH MPOPECCHOHATHHON IeATEIHPHOCTH BBITYCKHUKOB U TIOTPeOHOCTEH paboTonaTeneii).

Jlekuumu:

Knaccuueckas sieknus. Ha nexnusx uznararorcs TeMbl AMCLUIUIMHBL, NPEIyCMOTpPEHHbIE paboueit
POTrpaMMoOii, aKIIEHTHPYETCsI BHUMaHHE Ha HanOoJiee MPUHIMITAAIBHBIX M CI0HBIX BOIPOCAX JAUCIUILINHBI,
yCTaHaBJIMBAIOTCS] BOIIPOCHI JUIsl caMOCTOATENbHOM npopaboTku. KoHcenekT nekuuil sBiusercs 6a3oi npu noj-
TOTOBKE K IMPAKTHYECKUM 3aHATHUSM, 3a4eTy, a TAKXKe JJIsl CAMOCTOSTEIbHON PaOOTHI.

N3n0xeHne JeKIMOHHOI0 MaTepuaia peKOMEHIYeTCsl IPOBOIUTh B MyJbTUMeuitHON (popme. CMbic-
JIOBasi Harpy3ka JIEKIIMM CMEIIAETCS B CTOPOHY OT M3JIOKEHUsI TEOPETUUECKOro MaTepuana K (OpMHUPOBAHUIO
MOTHBAIMM CAMOCTOSITEILHOTO OOYy4eHHUs 4epe3 MOCTaHOBKY MpoOieM OOydeHUs M IMOKa3 MyTe perieHus
poeCCHOHATIBHBIX MPOOJIEM B paMKax TOW WM HHOUM TeMbl. [Ipu 5TOM OCHOBHBIM METOAOM BEICHHUS JICKITUH
SBJISIETCS METOJ TPOOJIEMHOT0 U3JI0KEHUs MaTepHraa.

IIpakTHYeckue 3aHATHSA:

[TpakTuyeckue 3aHATUS MO TUCLUIIIMHE IPOBOAATCS C LEJbIO MPUOOPETEHHS MPAKTUUECKUX HAaBBIKOB
B 00J1aCTH pelIeHMs TUTIOBBIX 33]a4, U3MepeHus (U3MUECKUX BEJIUYUH U paboThl C MPUOOpaMH U YCTaHOBKaMHU
B COOTBETCTBUU C IIPEAJIATra€MbIMU HHCTPYKIIUSMHU.

[TpakTHueckue 3aHATHS MPOBOASATCS B BUJE coOeceloBaHMi, 00CyXIeHUHN, TUCKYCCUI B MUKPOTPYII-
nax, AeMOHCTPALUU HAIJIAJHBIX MOCOOMH, OTPaOOTKM MPAKTUYECKHX HABBIKOB Ha J1JaOOpaTOPHOM 00OpyHOBa-
HUU, PELIEHNs TUIIOBBIX U CUTYallMOHHBIX 33Ja4, TECTOBBIX 3aJJaHUil.

[TpakTuyeckoe 3aHATHE CIIOCOOCTBYET OoJyiee IIyOOKOMY MOHMMAHHUIO TEOPETHMUYECKOI0 Marepuaia
y4eOHOr0 TUCHUIUIMHBI, @ TaKXKe Pa3BUTHIO, (JOPMHUPOBAHMIO U CTAHOBJIEHUIO PA3JIMYHBIX YPOBHEH COCTaBIIf-
IOLIMX MPO(ECcCHOHATBHON KOMIETEHTHOCTH 00YUYaIOIMIUXCSl.

[Tpu M3ydeHUH TUCIUIUIMHBI UCIIOJIB3YIOTCS CIeayIoIne (POpPMbI MPAKTUYECKUX 3aHATUH:

- CEMHUHAap TPaJULUOHHBIN IO TEMaM:

Konebanus u BoJHBI
MexaHuka )XUIKOCTEH

- IPaKTUKYM I10 PELIECHUIO 3a/]1a4 [0 TeMaM:
HuddepenurpoBanue GyHKIMA 01HON EpeMEHHOMN
HuddepennnpoBanne GyHKIUN ABYX MEPEMEHHBIX
WuTerpupoBanue GyHKIMI 01HON epeMeHHON
JuddepeHunanbHble ypaBHEHUS
Pemenue npukianHbIxX 3a1a4
Konebanus u BoJIHBI
MexaHuKa )XUIKOCTEH
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OnTuka

- KOH(EPEHITUS 110 TeMaM:
Pemienue npuknagHpIx 3a1a4
OnTuka

- 1a00PATOPHBII MPAKTUKYM II0 TEMaM:
O06paboTka pe3yabTaTOB dKCIIEPUMEHTA
DNeKTpOU3MEpHUTEIbHbIE TPHOOPHI
AKyCTHKa
CBoiicTBa XUIKOCTEN
N3yueHue CBOMCTB MOISIPU30BAHHOIO CBETA
du3nyeckrue OCHOBBI CIEKTPOMETPUU U KaJTOPUMETPUHU

CamocTosiTeTbHAsi padoTa CTYICHTOB MOJPa3yMEBaeT MOJArOTOBKY IO BCEM pasfelsiaM TUCIHILIHHBI
«Du3nka, MaTEMaTHKa» U BKJIFOYACT MOATOTOBKY K 3aHATHSM, HamucaHue pedeparoB, OTUETOB 1O 1abopaTop-
HOMY MPAKTHKYMY, TIOJTOTOBKY K TEKYIIEMY U IPOMEKYTOUHOMY KOHTPOJIIO.

Pabora ¢ yuebHOI muTEepaTypoil paccMaTpuBaeTCs Kak BHUJ y4eOHOUM paboThHI 1O AUCHUILUINHE «Du3u-
Ka, MaTeMaTHKa» M BBIMOJHACTCS B MpEJesiaX 4acoB, OTBOJUMBIX Ha e€ u3ydenue (B pasaene CPC). Kaxuprii
oOyJaromuics: o0ecreueH T0CTynoM K OnOInoTeyHsIM (OHIaM YHUBEpCcHUTeTa U Kadeapel. Hamucanue pede-
para crocoOcTBYIOT (HOPMUPOBAHHIO HABBIKOB MCIIOJIB30BaHUS YYCOHOW M HAYYHOW JIMTEPATYPHI, TJI00ATBHBIX
WH()OPMAIMOHHBIX PECYpCOB, CIIOCOOCTBYET (POPMUPOBAHHUIO aOCTPAKTHOTO MBIIIICHUS, CIOCOOHOCTH K aHa-
nu3y u cuHTe3y. Paborta oOywaromierocsi B rpymime (OpMUPYET YyBCTBO KOJUIEKTUBU3MA U KOMMYHHKAOEIb-
HOCTb.

HcxomHblil ypoBEeHb 3HAHHI 00yYarOIIUXCSI OTPEACISICTCS] TECTUPOBAHHEM, COOECETOBAHUEM.

Texymmii KOHTPOJIb OCBOCHHS JUCHUIUIMHBI MIPOBOJUTCS B (JOPME YCTHOTO OIpOCa B XOJE€ 3aHSATHIH,
peIICHHSI TUTIOBBIX CUTYAIIMOHHBIX 3a]1a4, TECTOBOTO KOHTPOJIS, BHIIOJHEHUSI KOHTPOJIBHBIX PadboT, pedepaTos.

B KOHIEC U3YYCHUA NUCHUIIJIMHBI ITIPOBOAUTCS MPOMCKYTOUYHAA aTTCCTAllUsA C UCIIOJIB30BAHUCM TCCTO-
BOT'O KOHTPOJISI, IIPOBEPKHU MPAKTHUECCKUX YMEHUH, PEIICHHS CUTYAI[MOHHBIX 3a/1a4.

BOHpOCBI MO0 JUCHUIIJIMHEC BKJIFOYCHBI B TOCYJAAPCTBCHHYIO UTOTOBYIO aTTCCTAIUIO BBIITYCKHUKOB.

Pasnen 6. Meroanyeckue YyKa3aHUsA AJIsi OOYYAOIIMXCA MO OCBOEHHIO M CIHUIJIMHBI
(npuioxeHue A)

N3yuenne MUCHUIUIMHBI CIEAYyeT HAUYWHATH C MPOPaOOTKU JaHHOW paboueld mporpamMMbl, METOANYE-
CKUX YKa3aHWii, TPOMUCAHHBIX B MPOTpaMMe, 0c000e BHUMAHUE YAENseTcs IeNIM, 3aJa4aM, CTPYKType U co-
NEP>KaHUIO JUCITUTUTHHBI.

VYcnenHoe n3y4eHne IUCHUTUIHHBL TPeOyeT 0T 00yJaromuXcs MOCEIIeHUs IEKIUN, aKTUBHOM paboThI
Ha MPAKTUYECKUX 3aHITHIX, BHIMIOJHEHUS BCEX YUEOHBIX 3aJaHUM MPEnoaaBaTesi, 03HaKOMIICHUS ¢ 0a30BBIMU
y4yeOHMKaMHU, OCHOBHOHM W TOTIOJHUTENbHOU uTeparypoil. JIEKIuu nMeloT B OCHOBHOM OO30pHBIN XapakTep U
HalleJIeHbl Ha OCBEIIeHUE HauboJiee TPYIHBIX BOMIPOCOB, a TaKKe MPHU3BAHBI CIOCOOCTBOBATH (DOPMUPOBAHUIO
HABBIKOB paboOThI ¢ Hay4yHOU nuTeparypoil. [Ipeamonaraercs, yTo oOydaromuecs IPUXOAAT Ha JIEKIUU, TIpe-
BApUTEIHLHO MPOPab0TaB COOTBETCTBYIONMMN Yy4€OHBI MaTepuai MO MUCTOYHHKAM, PEKOMEHYEMbIM MPOTrpPaM-
MOH.

OCHOBHBIM METOJIOM OOYy4YEHHs SBJISIETCS CaMOCTOsITeIbHAs paboTa CTYIAEHTOB ¢ y4eOHO-
METOANYECKUMHU MaTepuaiamMu, HayqYHou nurepaTtypoil, IHTepHeT-pecypcamu.

[IpaBunbpHass opraHu3aIys CaMOCTOSATEIbHBIX YUeOHBIX 3aHATHH, UX CUCTEMATHIHOCTD, II€JIeCOo00pas-
HOE TUTAHMPOBaHKE pad0vYero BPEMEHH MO3BOJISIOT 00yUaIONIMMCs Pa3BUBATh YMEHHUS M HABBIKM B YCBOCHHH U
CUCTEMaTH3AIMU PHOOPETAEMBIX 3HAHUN, 00ECTICUNBATh BHICOKUM YPOBEHBb YCIIEBAEMOCTH B TIEPHOJ 00Oyde-
HUS, TIOJTYYUTh HABBIKH MOBBIIIEHUS TPOPECCHOHATHHOTO YPOBHS

OcHOBHOHM (HOpPMOI MPOMEKYTOYHOTO KOHTPOJS M OIICHKH PE3YJIBTATOB OOYYEHHUS IO AUCITUTIINHE
aBIseTcs 3aueT. Ha 3adere oOydaromuecs: JOMHKHBI TPOAEMOHCTPUPOBATh HE TOJIBKO TEOPETUUECKUE 3HAHUSA,
HO ¥ TIPAKTUYECKHE HABBIKH, TOTYYCHHBIC HA MPAKTUUECKUX 3aHATHSIX.

[TocTosiHHAsT aKTHBHOCTh HA 3aHATHSAX, TOTOBHOCTh CTaBUTh M OOCYXIATh aKTyalbHBIE MPOOIEMBI
JTUCITUTITUHBI - 3QJI0T YCIENTHOW padOThl ¥ TTOJIOKHUTEIHHONU OI[EHKH.
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[ToapoOHbIe METOAMYECKUE YKA3aHUS K IPAKTUYECKUM 3aHATHSAM U BHEAYTUTOPHON CaMOCTOSITEIbHON
paloTe 1o Kax 101 TeMe JUCIUIUIMHBI IPEICTABICHBI B IPUIIOKEHUH A.

Paspnen 7. OueHo4HbIe CpeaCcTBa JJIsl POBEIeHUA TEKYIIero KOHTPOJIA U
MPOMEKYTOYHOM aTTecTAlUU 00y4AIIUXC M0 JUCHHUILIUHE (Mpuiioxenue b)

OneHouHbIE CpeACTBa — KOMIUIEKT METOJUYECKUX MAaTEpUaIOB, HOPMUPYIOLIUX HPOLEAYpPHI OLlCHUBA-
HUS Pe3y/lbTaTOB O0YYEHUs, T.€. YCTAHOBJIEHHsI COOTBETCTBHS y4EOHBIX AOCTH)KEHUH 3aIllIaHUPOBaHHBIM pe-
3ynbTaTaM o0ydeHHs U TpeOOoBaHMSIM 00pa30BaTENbHOM POrpaMmbl, pabodeil MpOrpaMMBbl JUCUUTUINHBL.

OC kak cucTteMa OLICHHBAHMSI COCTOUT U3 CJIEAYIOIINX YacTeH:

1. TlepeuHs KOMIETEHLUH C yKa3aHHUEM 3TaNoB UX (OPMUPOBAHUS B MPOILIECCE OCBOSHHS 00pa30oBa-
TEJIbHON IPOrPAMMBI.

2. Tlokaszareneil U KpUTEpHil OIICHWBAHUS KOMIICTCHIMH HA Pa3IMYHBIX dTanax ux (GpopMupoBaHus,
OIIMCaHUE ILIKaJl OLICHUBAHHUS.

3. TunoBBIX KOHTPOJBHBIX 33aHUN M UHBIX MAaTEPUAIIOB.

4. Metoauueckux MaTepHaIoB, ONPEAEISIOIUX IPOLEyphl OLIEHUBAHUS 3HAHUN, YMEHUH, HABBIKOB
U (WIH) OTbITa TPO(PECCHOHATBHON NEeSTETbHOCTH, XapaKTEPU3YIOUINX 3TAIbl (POPMUPOBAHUS KOMITETEHIIHH.

OueHouHble cpencTBa Ui IPOBENCHUS TEKYILIEr0 KOHTPOJIS U IPOMEXYTOYHOM arrecTaluy IO JHC-
LUIJIMHE IIPEICTABIICHBI B IPUIIOKEHNN b.
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DenepanbHOE TOCYAaPCTBEHHOE OIOIKETHOE
00pazoBaTenbHOE YIPEIKIACHIE BRICIIIETO 00pa30BaHUs
«KupoBckuil rocyapcTBEHHBIN METUIIUHCKUI YHUBEPCUTET»
Munucrepcrsa 3apaBooxpanenus Pocculickoi @enepanuu

Kadenpa ¢pusukn 1 MeAUIIMHCKOIN NMHODOPMATHKHI

IIpuioxeHue A k padoueil mporpaMmme JUCHUILTAHBI

MeToauuyeckue YKazaHnusl J1J1d oﬁyqamnmxcﬂ 0 OCBOCHHIO ITMCHHUIIJIMHBI
«(I)PI3PIK3, MaTeMaTHKa»

Cnenuanbsaocts 31.05.01 JleueOHOE neno
Hanpasnennocts (npoduis) OIIOII — Jleuebnoe neno
(ounas opma oOyueHwMsT)

Pasnen 1. OcHoBbI 1M ¢epeHINATBHOT0 M HHTErPAIbHOI0 HCYHCIEHUS

Tema 1.1. JuddepenunpoBanne GyHKIUNA 0JHON NepeMeHHOM.

Heusb: popMupoBaHre TEOPETUIECKUX 3HAHUH U MPAKTUIECKUX HABBIKOB 110 YKa3aHHOI Teme

3apgaun:

PaCCMOTpCTB 1 OCBOUTH OCHOBHBIC ITOHATHSA, OIIPEACIICHNUA U TEOPEMBI 10 yKa3aHHOI71 TEME

CdopmupoBath 1a0IOHBI AT HAXOXKEHYS (BEIYMUCICHUS) Ha OCHOBE TaOIHI IPOU3BOIHBIX.

3aKpenuTh yCTOHYUBYIO BOCIPOM3BOIUMOCTD MOJIOKHUTEIBHBIX PE3YIbTATOB IIPH PEILICHUH HOBBIX 3a1a4

OO0yuaromuiicsi J10/:KeH 3HATH: YHUBEPCAIBHOCTh XapaKTepa MaTeMaTHYeCKUX PACCYKICHHUH, X MPUMEHUMOCTH BO
BCeX 00JIACTSIX YEIOBEUECKON AEATEIBHOCTH. BO3MOXKHOCTD MOCTPOECHUSI MATEMAaTHIECKOM MOJENH JUIsl OIIMCaHHS MpPo-
LIECCOB OKpYy>karowiero Mupa. OCHOBHbBIE TOHATHSL, ONIPEACIICHHS U TEOPEMBI 10 YKa3aHHOU TeMe

O0yuaromuiicsi 10JI:KeH yMeTh: HaXOJWUTh (BBIUUCIIATH) MPOU3BOAHBIe U nuddepennuansl. Pemars THnoBbIe 3a1a4uu ¢
WCTIOJIb30BaHHEM OCHOBHBIX CBOWMCTB (PYHKIHI M OCHOB TU(PEPEHINATLHOTO HCUUCICHUSI.

OO0yuarouuiicst 10JKeH BJajeTh: TOHATUHHBIM alapaToM OCHOB MaTeMaTHYECKOTO aHalN3a, IPaBUIbHBIM ITHCEMOM
MIPU pEICHUN 3a1ad.

CamocrosiTeIbHAS ayAUTOPHAs1 padoTa 00y4aroIMXcs o TeMe:

1. OTBeTHTH HA CieAyIOIHe BONPOCHI 110 TeMe 3aHATHS:
[NousiTie GyHKINU.
Omnpenenenue npenena GpyHxkuuu. JIeBOCTOPOHHNH M IPaBOCTOPOHHUNA TPEIEIbI.
[TponsBoaHast PyHKINH.
[paBuna quddepenrpoBanus.
Kakog anroput™ nuddepennupopanus ciaoxHoi GyHKIuu?
Huddepentman GyHKIUN.
[pousBoanbie u AudhepeHIHrabl BRICITNX TOPSIKOB.
[IpousBogHas O BpeMEHH, CKOPOCTh, YCKOPEHHE.
[TponsBoaHasK CIOKHOW M 0OpaTHON (PYHKINH.

10 [Ipumenenne nuddepennnana GyHKIUN B MPUOTMKEHHBIX BBIYHCIECHUSX.
2. IlpakTHyeckas padora.
Pemenue 3anau.

WoNoO~wWNE

3ananue 1. Haiitu npousBoanyto GyHkmmu ¥ — 2% — arctgr

Pemenne. Tak Kak MPOU3BOJHASI CYMMBI PaBHA CyMMe MPOM3BOIHBIX, TO

y' = (2° — Ell'{'.1._;_l;;]'.’]lF = (2" }IF — 'Ifill'{‘.1._;_l,';1'.’]|'l

Bocmonbk3yemcst popMysiaMu 1jist IPOU3BO/IHBIX TTIOKA3aTENBHOM M 0OpaTHON TPUTOHOMETPHIECKON (DyHKIIHIA:
y =2"1n2 -

1+ a2
; . 1
y =2%In2 - 5
Ortser. 1+
3aganue 2. Haiitu npoussogayto ¢yskmum ¥ — 5L (te (V)
Pewenune. Ilo NpaBHiTy i depeHIIUpOoBaHUS CIOKHON QYyHKIINN:

y' = (sin (te (V)" = cos (te (V&) - (te (V)

B cBoro ouepens npousBogHas {1'?"*' {V :I.’J ;I TaKxke Oepercs o npaBuity AU GepeHIUPOBaHUS CIOKHON (PYHKIIUH:
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Y= cos (teva) g

! f .
Y=o (L‘L’\_LLJ {'.{;:-1'2\;'? 2\;‘?
J = {'.{xiﬁ.g\;’:r:)_

2reos? _
) = {-.{xifl.g_g\,f:r}_
OTBeT. 24/ xcos 2 s
3ananue 3. BerucauTs IpHOIMHKEHHO arctgl. 02 savenss npupamienre GyHKknun ee nuddepeHnnaioM.
Pemenne. Paccmorpum dymkimio ¥ = MCLET Heofxomumo BeIncIuTh ee 3uadenue B Touke + = 102 TIpencra-
BHM JaHHOE 3HAUEHHUE B BHJIE CICAYIOIEH CyMMEI:
=y + Ax
Bemuunusr L0 u AT BHIGHPaOTCS TaK, 4TOOBI B TouKe <Ll MOXHO OBLIO GBI JOCTATOUHO JIErKO BHIYMCITHTH 3HAUE-

Hue GYHKIMA U €€ TPOU3BOIHOH, a Ax 6buI0 6bI JOCTATOYHO MO BeMHUHHOMN. C YYeTOM 3TOTO, AETAeM BBIBOJ, UTO
r=1.02=1+0.02 1oecrp *n = 1 Ax=0.02

BbIunc/nM 3HaueHne GyHKun ¥ = Arcter g rouke L0 = L
T
ylep) = y(1) = arctgl = 1

! -
Janee npoauddepenupyeM paccMaTpupaeMyro (pyHKIHUIO U HaliieM 3HadeHue (xn):

"= (arctgx) =
v = (arctgz) 1+ a?
Tornma
y'(1) =
Uraxk,
y(1.02) = arctegl. 02 = y(1 4+ 0.02) = y(1) +y'(1) - Ar =
T 1

= +50.02=0,7852 40,01 =0, 7952

Orger. arctgl, 02 = 0.7952

[

e — |- '!I A
3ananmne 4. HaiitTi npou3BOJHYIO BTOPOTO NOPSIKA OT (PYHKIUH ylx) = sin” x
Pemenne. Haxomum nepByro MpOU3BOJHYIO KaK MPOU3BOTHYIO CIOXKHOU (DyHKITHH:
. g 2 : a2
y'(r) = (sin’ x) = 3sin” - (sinx)’ = Jsiw zeosz
Bropyto mpon3BoiHYI0 HaXOIWM Kak OT MPOW3BEACHHUS, MPEABAPUTEIBHO BBIHECS 1O MpaBWiIaM IU(GepeHINPOBAHUS
koo uiment 3 3a 3HaK MpousBoaHON. Takxke OyleM yUMTBIBATh, YTO MEPBbI MHOXKHUTENb - ST - eCTh CIIOKHOM
(byHKIHEH:
I ! ! PP f . P !

y'(z) = (y'(x)) = (3sin"zeosz) =3 (sin” reose) =

. .3 J .9 !
=3 [{:-;111‘ r) cosx +sin” x (cos ) ] =

. . . f . .
=13 [?-:-.-111;1: sing) cosx + sin” T - {—:-.-111;1:}] =
= 3(2sinz - cosr-cosx — sin’ x) = 3 (sin2z cos r — sin® )

oy — 2 faim e one 1 — ains g

Orper. V' () = 3 (sin2u cos x — sin’ x)

3. Pemuth cuTyauMoOHHbIE 321a4H

_ =
Ipumep 1: Borauciuth Npou3BogHYIO GYHKITUH y=3x +3x+4

Pemenne:
»'= [:5x2 +3x+4}'= = (5x2)'+(3x] =

ntvl'=u'tv'
[Mcronb3yeM TpeThe MpaBuiio AudpepeHImpoBaHus { ]

]

[[71s1 IepBOTO M BTOPOT'O CIaraeMoro cieayeM IPUMEHHUTh YeTBEPTOe MpaBuiio AuhepeHIMpPOBaHMs |

L
[[Is1st  TpeThbero cllaraeMoro HMCIOJb3yeM npaBunocoRst = 0 mus HEepBOrO |
[wnsﬁ-f{x]]':camsﬁ-f'{x} (x")'z;gx"‘l
BTOPOTO TaOIHYHYIO POU3BO/I- HYIO ]
OTtser

y=5 227431 27" +0=10 x+3
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Ipumep 2:
1%

= 7
y=3x7 —dxfr+ —
BbIYUCIMTL TPOU3BOAHYIO (DYHKIIUH x

Pemenne:
7 7 e
X

I[uiv]'=u'iv'

]

[Ucnonb3yem TpeThe mpaBuiio qudGepeHIIUpOBaHUS
13

= [3xT J — (4;{]"5) 4 (7:{‘3) '=

[[IpuMeHnM YeTBepTOE TPABIITO TU(PGEPCHITMPOBAHMS

= 3{x1_:J'—4(x]"5:]'+?(x_3)'=

®h_ »-1
[HpI/IMCHI/IM Ta6J'H/I'lHyIO IMPOU3BOJHYIO (I ) =R ]

15 f
=3$x? —4.1,5x1-5-1+?.x-3-1=3.1?_3ﬂ —4.1,52" +7.x7 =

(c-:msr.-f[x])':cc-ns.f-f'[x}]

a2 .
=x snlx
BeraucnuTh npou3BoAHYI0 QyHKIMN Y { ]

Pemienue:
y'= (xjsin{x]:]':

[Ucnonmszyem opmynny auddepeHImpoBaHmst IpOU3BeIeHUS

= x (sin {x}) '+(x2) sin(x)=

[uv} "= vty

]

® A u-1 .

[:;{ } =xx sin'[xy=cosfx
[[IpumeHrM TaOIMYHBIE TTPOU3BO/IHEIE 74 { ] { ) ]
= x° cos I{x} + Z2xsn (x}
IMpumep 4:

_ E:lr+14

=— 5
BerauciuTh Npou3BoAHYI0 QyHKIHN X tax
Pemenne:

Ex+14
Y _(x2+2x] B

[Ucnionb3zyem Gopmyity audhepeHIMpOBaHUs YaCTHOTO [
) (Ex+14) .(xz +2x) B [:E:r+14 ) (xz + Ex)
(xg + E:Jr:]2

H]. w'v—uy'

+14 x 14

= 2 g

x+14 o o
[ Bce Obl XOpo1Io U 110 TaOJIMYHBIM IIPOU3BOAHBIM. KpOMe e . BcrioMHMM CBOMCTBA CTEIEHEH
BBIHECEM KOHCTaHTY 3a 3HaK Auddepennuana. |
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(é‘xé‘m) '(xj + 2x)— gt (2x+ 2} ~ gt (é'x) '(xz +2x) — gt {2x+ 2} ~

) (2 +2x) (x+2x)

~ oto® (xz + E’.x) —gttH {2x+2} ~ g™ (xz + 22.’) —p™ [2x+2} ~
(x2 + 2.?:)2 (xg + 2Jr)2

~ g™ (x:“' +2x—2x— 2) ~ g™ (x:" - 2)

B (f + Zx)z B (f + Zx)z

IIpousBoanas ca0xkHON GyHKUUMH.

Sy 7 (ED)=718) 8’

¥ =5 (xg)
Ipumep 5: Boraucnuth npou3BoHYIO GYHKIUH
Pemenue:

- 1 1 2
sm'[x ) =08 (x )(x )'= 2% cos [x}
IMosicHenne: TpeOyeTcs BBIYMCINTH MPOM3BOAHYIO (QYHKIMHA CHHYC OT KaKOro—TO aprymeHTta. [Ipou3BojHas cuHyca

2
paBHa kocuHycy. OT TOro e aprymenTa (B JaHHOM ciydae 3T0 + ). M yMHOXHM Ha MPOM3BOJHYIO apryMEHTA.
MoxHo fmaxe chopMyTupOBaTh HEKOE TMPAaBHIIO BBEIYHCICHHUS MPOW3BOAHON CIOKHOW (QyHKIMH «artn ot HapyxHOU
(YHKLIWY K BHYTPEHHEI».

¥y = Jx +cos (%)
IIpumep 6. Berancnuth Npou3BogHYIO GYHKIUH

Pemenne:

y'=(.|lx2+cos{x])'=

y N
[Hapy»knas GpyHKIMS 5TO KOPEHb KBaJIPATHEIA, TIOMHHM, YTO Ve . Ilpumennm 3710, He
3a0bIB YMHOKUTh HA IPOM3BOJHYIO (DYHKIIUH, CTOSIIEH BHYTPH KOPHSL ]

1 2x—sin{x}

S — O PY Y 3§ [ —
2,|'x2+cos{x}{ ¥ {}} 2..|'x2+cos|[x)

4. 3aganust VI TPYNIIOBOI padoThI
B 1-3 3amannu HaiiTh IpOU3BOAHYIO U quddhepeHnnan

1.
£ 9
2.
_sin?x
COs X
3.
y=X2e-2x

4. CocTaBUTh ypaBHEHHE KacaTeILHOM M HOPMaIM K KPMBOii Y = X3/3, mpoxo e 4epes TOUKy
x=-1
- x®
Y x=2
6. Haiiti Touku neperu0a v MHTEPBAJIbI BHITYKIOCTH Y = X — In x

5. Haiit skcTpeMyM QyHKIHH

CaMocTosiTeJIbHAsl BHEAYTHTOPHAs padoTa 00y4yarouuxcsi Mo Teme:
3adanus 01 camocmosmenvHol 8HeayOUmMopHoU pabomovl CHyO0eHmOo8 No YKA3AHHOU meme.
1) O3HAKOMHTECS C TEOPETUYCCKUM MATEPUAIOM I10 TEME 3aHATHUS C UCIIONH30BAHUEM KOHCIIEKTOB JICKITUI W/WIIH PEeKO-
MEHIyeMOU yaeOHOM TUTePaTypHlL.
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2) OTBeTUTH Ha BONPOCKI JJIsi CAMOKOHTPOJIS M JIIsl coOece/I0BaHus:
[NonsiTus mpupaieHus apryMmeHTa, IpupaiieHus GyHKIIUNA

[onsTre npou3BOAHON QyHKINN

Tabmuma mpon3BOIHBIX 3JI€MEHTAPHBIX (DyHKITHH

[Ipasuna nuddepernmpoanns HyHKITIH

CnoxHasi QyHKIUS, HAXOXKJICHUE TPOU3BOIHOMN CIIOKHON (DYHKITUH.
I'eomerpudeckuii cMbIcT AudhepeHITaia

[Ipon3BoaHbBIE BRICIINX TOPSIIKOB.

®usnueckuil cmpici npousBoaHou I u Il mopsakos

[Mpumenenue nupdepernmana GyHKIUN B IPUOIKEHHBIX BBIYUCICHUIX.

Pexomennyemas aureparypa:
OcHoBHas IUTEpaTypa
1. MenumuHckas u 6uonornyeckas ¢pusnka: yaeoHnk/Pemuzon A. H. - 4-e uzn., ucnp. u nepepad. - M.: "I'DOTAP-
Menaua", 2016, 2018. - 656 c.: ui.
2. COopHUK 3a7a4 110 MEAUIIMHCKOMN 1 OMoNornueckon usuke : yaeod. mocodue s By3os/A. H. Pemusos, A. T'.
MakcuHa. - 4-¢ uzn., crep. - M.: JIpoda, 2010. - 189 c.: puc. -

JononnurensHas gureparypa
1. ®Dwusuka u bmodusuKa : Kypc JEKIHi sl CTYACHTOB Mell. By30B /B. @. Anronos, A. B. Kopxyes AHTOHOB
B. @. - 240 c. : un.3-e uzn., nepepad. u gom. - M. : "I'DOTAP-Menua", 2007 COOpHUK TECTOBBIX 3a-
naHui mo qucrumunHaM "dusuka, Matemaruka', "MenuuuHCKas 1 Ononornveckas pusuka': yueOHo-
MeTtoandeckoe nmocodue/B. A. Kyapssues [u ap.]. - Kuposckuit IMYVY. - Kupos: Kuposckuit IMVY, 2018. - 94 ¢

2. PyKOBOACTBO K MPaKTHYECKUM 3aHATHAM 10 prsuke: yueOHO-MeToquaeckoe mocooue/JIymnenko E.B., Kopotkosa
O.JL - Kupos: ®I'6OY BO Kupogsckuii I'MY Munzapasa Poccuu, 2017

Paszpnen 1. OcHoBbl fM(¢depeHINANBHOT0 M HHTETPAJIBLHOI0 HCHHCICHUS

Tema 1.2. IuddepenunpoBanne GpyHKIM ABYX NMepeMeHHbIX

Henb: GopMupoBaHUE TEOPETUUCCKUX 3HAHMIA U MPAKTUYCCKUX HABBIKOB MO YKa3aHHOU TeME

3agaun:

PaccMOTpeTs 1 OCBOMTBH OCHOBHBIE ITOHSTHS, OTIPENEICHNS U TEOPEMBI 110 YKa3aHHOU TeMe

CdhopmupoBats mabI0HbI ISt HAXOKACHUS (BRIYMCIICHHUS ) HA OCHOBE TAOJHII TPOU3BOHBIX.

3aKpenuTh YCTOMYUBYIO BOCIIPOU3BOJAUMOCTD ITOJIOKUTENIBHBIX PE3YJIBTaTOB NP PEIICHNN HOBBIX 3aa4

OOyyaromuiicsi T0JI5KeH 3HATB: YHHBEPCAIBHOCTh XapaKTepa MAaTEMaTHYECKUX PacCyKICHHH, UX NMPUMEHHMOCTb BO
BCeX 00JIaCTSIX YeIOBEUECKOU JeATENIbHOCTH. BO3MOKHOCTh TIOCTPOCHUSI MaTEMATHUECKOW MOJIENN JUIsl OTIMCAaHHS MPO-
1IECCOB OKpYy:karomiero Mupa. OCHOBHBIE TIOHATHS, ONPEEIICHUS U TEOPEMBI IO YKa3aHHOU TeMe

O0yuarowuiicst J0JIKeH yMeTh: HaXOJAUTh (BBIUMCIATH) Npon3BoAHbIe U quddepenuunansl. Pemare TvnoBbie 3agaun ¢
WCTIOJIb30BaHHEM OCHOBHBIX CBOWCTB (PYHKIIHI M OCHOB TU(PEepEHINATEHOTO HCYUCIICHUSI.

OOyuaronuiicsl 10JKeH BJIAeTh: OHATUIHBIM almapaTtoM OCHOB MaTeMAaTHYECKOTO aHaln3a, MPAaBUIbHBIM NMHCEMOM
IIPY PELICHUN 3a/1a4.

CamocrosiTeJibHasl AyIUTOPHas padoTa 00y4arolIMXcsi 0 TeMe:
1. OTBeTUTH Ha cJIenYIOLINE BOMPOCHI MO TEMe 3aHATHUS:
[TonsTHE HYHKIIMM HECKOIBKHUX NEPEMEHHBIX.
YacTHble MPOU3BOIHBIE (DYHKIIHH.
[paBuna quddepennpoBanus.
[onuerit tuddepenunan GyHKIUH.
[IpousBoansie u aAnd hepeHInanbl BHICIINX TOPIIKOB.
[Mpumenenune muddepennmana GyHKIUHA B TPUOITHKEHHBIX BEIYACICHHSIX.
2. IlpakTuyeckasi padora.

Pemenue 3anau.
1. Haiiti yactHble nuddepeHnnans v o auddepeniman GyHKIni

ouakrwhE

X+ y° z=In(x+1Iny)
z=sin —2—
1+ 2x
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_ X2 +1 Z:tgzﬂ
7T e ;
—h sin x ‘ :(\/X_y"“"Y)g(Xy )
= T Z=(X+ y)3ex+2y
sin? x z=54In(x" +Iny)
=
Jy z:%ln(x2+y2)

X
2. Haiitu pe3ynbTaT W3MEpEHMs BEIMYMHBI Z=——, ecoM 3HadeHus BemuunmH X=X, tAX=4,0102 u

y
y =Y, tAy =250+ 0,05 nomydens! npsMbM n3mepeHuEM

3. HaiitTi skcTpeMyM QyHKOMH Z = Xy2 — Xy — xy3

PemmmTh cCUTYallMOHHBIC 3a0a4l

1. Haiinute, ucnons3ys nousarue nuddepernuana QyHKINN, aOCONMIOTHYI0 H OTHOCHTEIHHYIO TIOTPEUTHOCTh NP U3Me-
peHun conpoTusieHus R = p— NpOBOHMKA KPYIJIOrO CE€YEHHsL, €CIHM MPH M3MEPEHUSX OBUIH MONyYEHbl PE3YJIb-
7’

TaThI:
L = (1,50+0,05)m; r = (0,50+0,01)*10°m; p = 1,05 10°0Om/ m = const.
2. Haiinure, ucrionb3ys nonsatue auddepernmana GyHKIUN, aOCOTOTHYIO H OTHOCUTEIHHYIO IMOTPEITHOCTH H3MEPEHUS
2
YAEIBHOTO COIIPOTUBIIEHUS O = RT MPOBOJHHUKA KPYIJIOTO CEUSHHMSI, €CJIU MPH U3MEPEHUSX OBbLIM MOJTYy4eHBI pe-

synbTaThl: R=(300+£5)0M; r=(0,53+0,02)*10% m; L=(1,61%0,005)m.

CamocrosiTe1bHAs BHEAYAMTOPHAast padoTa 00y4arouuxcs 1o remMe:
3aoanus 05 camocmosmenvHol 6HeayOUmopHoU pabomsl CmMyOeHmos8 no YKA3aHHoU meme:
1) O3HaKOMHTBCS C TEOPETUYECKUM MATEPHAIOM MO TeMe 3aHSTHS C UCIOJIL30BAHUEM KOHCIIEKTOB JICKIIUH W/HIIH PEKO-
MEHAyeMOW yueOHOM TNTepaTyphl.

2) OTBETHTEL Ha BOIIPOCHI JUIS CAMOKOHTPOJIS M It COOECEIOBAHMS:

[NonsiTus mpupalleHus apryMeHTa, IpupalieHus GyHKIUN

[lonsiTre MpoN3BOAHON QYHKINK

Tabmuma npou3BOTHBIX 3JIEMEHTAPHBIX (HyHKITHH

[paBuna quddepenppopanus GyHKIAN

CrnoxxHast yHKIHS, HAXOXKICHIE TPOU3BOAHOMN CIIOKHON (DYyHKITHH.
I'eomeTpuyeckuii cmbicn nuddepermnmana

[Tpou3BoaHBIC BEICIIMX MOPSIKOB.

®usnyecknil cmpici npousBoHou I u Il nopsakos

[Ipumenenne nuddepernnana GyHKIUN B IPUOTMKEHHBIX BBIYUCIECHUSX.

WoNoO~WNE

Pexomenayemast JuTeparypa:

OcHOBHAas IUTEpPaTypa

1. Meaununackas u Ouonorndeckas ¢usuka: yueOHuk/Pemuzo A. H. - 4-e u3n., ucnp. u nepepad. - M.: "TOOTAP-
Menmma", 2016, 2018. - 656 c.: ni.

2. COopHUK 33724 IO MEAUIIMHCKOM 1 Oronornyeckoi (husuke : yued. mocoodue ais By308/A. H. Pemuzos, A. I'. Mak-
cuHa. - 4-e u3n., crep. - M.: JIpoda, 2010. - 189 c.: puc. -

JononnurensHas qureparypa
1. ®wusuka u buodusuka : Kypc JeKIMH U1t CTYACHTOB Mell. By30B /B. @. Anronos, A. B. KopxxyeB ~ Anronos B. O. -
240 c. : wn.3-e u3n., nepepad. u goim. - M. : "I'DOTAP-Menuna", 2007
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2. COOpHUK TECTOBBIX 3a/IaHWH 1O AucHUIUTHHAM "®u3nka, Mmarematuka', "MeaunuHcKas 1 ouonorundeckas Qusmuka':
yueOHo-MeToauueckoe nmocooue/B. A. Kyapssiues [u ap.]. - Kuposckuit TMYVY. - Kupos: Kuposckuit IMY, 2018. - 94
c

3. PyKOBOJICTBO K MPAaKTHYECKUM 3aHIATHAM 10 pusuke: yueOHO-MeToqudeckoe mocooue/JIyrnenko E.B., KopoTkosa
O.JL. - Kupos: ®I'6OY BO Kuporckuiit I'MY Mun3npasa Poccuu, 2017

Pasnen 1. OcHoBbI 1M depeHINATBHOT0 M HHTErPAIbHOI0 HCYHCIEHUS

Tema 1.3. UnterpupoBanue ¢pyHKkuuii oqHo# nepeMeHHOi

Henb: hopMupoBaHne TEOPETUIESCKUX 3HAHUNA U IPAKTUIECKIX HABBIKOB MO YKa3aHHOU TeMe

3agaun:

PaccMoTpeTh U OCBOUTH OCHOBHBIE TTOHSTHS, OMPECICHUS 1 TECOPEMBI [0 YKa3aHHOU TeMe

CdopmMupoBaTh MaOIOHBI IS HAX0XKICHHS (BEIYHCIICHHNS) HEOTIPEACICHHBIX W ONPEICIICHHBIX HHTETPAJIOB.

3aKkpenuTh YCTOHYMBYIO BOCIIPOM3BOIUMOCTD MOJIOKHUTEIBHBIX PE3YIbTATOB IPH PEIICHUH HOBBIX 3a1a4

OO0yuaromuiicsi 10JKeH 3HATH: YHUBEPCATBHOCTh XapaKTepa MaTeMaTHUYEeCKUX PACCYKICHHUH, X MPUMEHUMOCTH BO
BCEX O0JIACTSX YEIIOBEYECKOH NeATeIhbHOCTH. BO3ZMOXXHOCTD MOCTPOCHUS MaTEMATHIECKOW MOJEIH ISl OMUCAHUS IIPO-
IIECCOB OKpYykaromero Mupa. OCHOBHBIEC TIOHATHS, OMPEEIIEHUS H TEOPEMBI TI0 YKa3aHHOU TeMe

OO0yuaromuiicsi 10/:KeH YMeTh: HaXOAUTH (BBIYHCIIATH) HEOTPEACICHHBIE U ONpe/ieieHHbIe HHTETpanbl. Pemars Tumo-
BBI€ 3a]a4¥ C MCIIOJIb30BAHUEM OCHOBHBIX CBOMCTB (DYHKIIUH M OCHOB HHTETPAIILHOTO HCUHCIICHUSI.

OOyuaronuiicsi 10/:KeH BJIAaeTh: TOHATHHHBIM amapaTtoM OCHOB MaTeMAaTHYECKOTO aHAllN3a, IMPAaBHUIBHBIM IMHCEMOM
MIPU pEICHUH 3a1ad.

CamocrosiTeIbHAS ayAUTOPHAsA padoTa 00y4aloImXxcs 1Mo TemMe:

OTBeTHTH HA cileAyIolIMe BONPOCHI 110 TeMe 3aHATUS:

1. Yrto siBNsieTCS OCHOBHOM 3a/ladeii HHTETPAIbHOTO UCYHUCIICHUS?

2. Kaxas ¢pyHKIHS Ha3pIBaeTCs MepBOOOPa3HON IS 3aJaHHON QyHKIIAN?
Ecm F(x) —mepBooOpasnast st f(X) , TO KaKuM paBEHCTBOM CBSI3aHBI OHU MEXIY COOOMH?
ChopmynupyiitTe TEOpeMy O CYIIECTBOBAaHUH MEPBOOOPa3HOM (HYHKITUH.
IlepBooOpa3Has onpenensercss HeOAHO3HAYHO. Kak 3T0 Hy)KHO MOHUMATh?
[Touemy npu UHTErpUPOBaHUHU QYHKIMIA HOSABISIETCS] MPOU3BOJIbHAS TOCTOSHHAS?
[Moyemy omHa QYHKIMS UMEET IIETYI0 COBOKYIMTHOCTH MEPBOOOpa3HBIX?
Kak 3anucath BCIO COBOKYITHOCTH ITEPBOOOPA3HBIX PYHKIINN?
9. UYto Ha3bIBAETCS HEOMPEIEICHHBIM HHTETPATIOM?
10. Yewm oTnHuaeTcs HEONPeNEICHHBIN HHTETPAI OT IepBo0Opa3HON (yHKIHH?
11. Tloyemy MHTErpa Ha3bIBAETCS HEOMPEICICHHBIM ?
12. Kak Ha3bIBaIOTCS BCE 3JIEMEHThI PABEHCTBA
13. Yrto Ha3bpIBaETCS ONPEAEIECHHBIM UHTETpaIoM?
14.Kak BBIUUCISIOT ONpeieIeHHbIN HHTErpa?

PN AW

2. llpakTuyeckas padora.
3ananme 1. Haiitu HeonpenenEHHBIN HHTETPAT

3
I= I ——dx
2+ 2x _
Pemenne. BI/II[I/IM B 3HAMCHATECJIC MOALIHTEIPAJILHOTO BEIPAXKCHUA MHOT'OYJICH, B KOTOPOM HMKC B KBaJpaTte. DTO MOUTH
BEPHBIN PU3HAK TOrO, YTO MOKHO MPUMEHUTH TaOIMYHBINA HHTErpai 21 (¢ apKTaHreHCOM B pe3ylibrare). BeiHocuM 13

3HaMEHAaTeJIsl MHOXKHTENb-ABOMKY (€CTh TaKO€ CBOMCTBO MHTETpasia - MOCTOSHHBIA MHOXHTEIh MOYKHO BEIHOCHTB 32 3HaK
WHTETrpasia, BBIIIe OHO ObUIO YIOMSAHYTO Kak Teopema 3). Pe3ynbraT Bcero 3Toro:

3Ip odx
=2
29 1+x°
Teneps B 3HaMeHaTesle CyMMa KBaIpaToB, a 3TO 3HAYHT, YTO MOXKEM MTPUMEHUTH YIIOMSHYTHIN TaOIWIHBINA HHTErPal.
OKOHYATEIBHO MOJIy4aeM OTBET:

3
I =—arctg x4+
2 .
3aganue 2. Haiitn Heonpeie1€HHBIN HHTETpal

I:I%xjcix.
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Pemenue. BHOBE OPUMCHSACM TCOPEMY 3 - CBOMCTBO HUHTCIrpalia, HAa OCHOBAaHUH KOTOPOIO IIOCTOSHHBIM MHOXKUTEIIb MOXK-
HO BBIHOCHUTE 3a 3HAK MHTCIrpasa:

4

f=— I elx
13 _

[TpumensieM Gopmyiy 7 U3 TabIUIIbEI HHTErPajIoB (IEpEMEHHAs B CTENEHH) K TIOBIHTErPAIbHON ()YHKIIMK:
4 1]

I="ef 4
13 &

COKpaHlaeM NOJTYy4YUBIIHECA ILpO6I/I " nepea HaMu KOHEYHBIA OTBET:
D

I=—ex"+C
29

y = sin(tg (Vr))
3ananme 3. HaiiTu HeonpenenéHHbIN UHTETPAT

1
I:I%dx

Pemenue. Koraa B 3HaMeHarene nNoApIHTErpaIbHON IpOOU - OMHOWICH, MOXKEM MOYJICHHO Pa3/euTh YUCIUTENDb Ha 3HA-
MeHarenb. McXoaHblil MHTErpai NpeBpaTiICS B CYMMY JIBYX UHTETPAJIOB:

! :I%dx+.|-%dx: .I-\def[%dx.

UroObl MPUMEHNUTH TAOMUYHBIA HHTETPAJ, IPEeoOpa3yeM KOPHH B CTETIEHH U BOT YK€ OKOHUATEIILHBII OTBET:
3

xd

! :J-x%cix+_|-x_%cix: ?_+T
2 2

:éx x+2\|"';_r+i:".

3aganue 4. BrruncnuTh onpenenéHHbBIA HHTETPa
g

-I-'{E .
0
Pemenne. CHavana Haiii€M HeonpeAeIEHHBIN HHTETPAT;

4/3
3
I{E dx=lx”3dx=x—+c= x4
413 4
[pumensis hopmyny Hetorona-JleiiOHuna x mepBooOpa3HOi
3
KRy
4
(mpu C =0), nonydum

TE}E dx=§xif§|3=§-8if§—m=12.
1]

OnHaKo MpH BEIYHUCICHUH ONPEIeIEHHOT0 HHTETpaa JIydlie He HaXOIUTh OTJENbHO MepBOOOPas3Hyo, a cpasy 3aluchl-
BaTh UHTETpan B Buzue (39).

3aganue 5. BrruucauTh onpenenéHHbBIA HHTETPa
2

_[ e dx.
1
Pemenne. Mcnons3ys hopmyty

_I-é'h.:fx: leh +,
F'

HOJTYyIUM
i 2x a2 leoa a2y 1 3.4
Ie dr=—g"[{==(g" —&")=—&"(2" - 1)
1 2 2
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Pemuth cutyanmoHHbIe 3a1a4u
IIpumepsni:
1.BeruncnuTs HHTETpa

J.sinr.r sin2xsin3xdx.
Perenue.
Ha ocHoBanum ¢popMyIIbl IPOU3BEACHHUS CHHYCOB, TAOIHITHI OCHOBHBIX HHTETPAIOB NMEEM:

. . , 1 .
sin xsin 2xsin 3x = —(cosx — cos3x Jsin 3x =
N J

1 . 1 . 1. UL
=:cosxsm3x-;cﬂsir:sms.t=:{sm-1x+$m2:r:]-]$m6x=

1 . 1 . 1 .
=—sm4x+—smx——smbi.
4 4 4

| o
_Ismrsm 2xsinixdy = —_I sindxdx + Il sin2xel —
T T T
1 o oo )
- —J-smﬁxdf = ——0cosdx|. ——cos2x|. + —cosbx|. =
16 -~ B T 24 I

-

1 1 1 1 5
16 16 3 -4 24"

2.BBIUCTUTE UHTETPAT
5

I=[x#-16 dx
4
Pewenue. ITponsseném 3ameHy nepeMeHHOM, monaras
t=x"-16.
Torma dt =2xdx, otkyma X dx = (1/2) dt, u mogbIHTErpaTBLHOE BEIPAXKEHHE TPe0Opa3yeTCs Tak:

—16 dx=-x —16 e x dx = (1/ 20t ds.

Haiiném HOBbIE npeienbl MHTerpupoBanus. [loacTaHoBKa 3Ha4eHnii X =4 u X =5 B ypaBHeHHE
t=x"-16

Jaér & = 4% _16 =0, puoxHuit npenen, u = 5 _16=9 BEPXHUI IpejIe

Hcnons3ys Tenepb GopMysTy, MOITyIUM

f—glr\rd—lglmd—

_IE : .ﬁ_EIz ;=
=—uafd 9.

23f2 'E”r” .J

[Tocne 3aMeHbI IEpeMEHHOW MBI HE BO3BPAILIAJIMCH K CTApOil EpEeMEHHOM, a puMeHHH popmyinry HetoTona-JleliOHuma k
MOJTy4eHHO! IepBOOOPa3HOI.

4. 3apanusi AJsl TPYNNoOBoi padoThl
B 1-5 3aganuu HaiiTy npou3BoAHYI0 U Auddepenman
1.HaiiTin HeonpenenéHHbIN HHTErpal

Iu:os Txdx

2.Haiitn HEOnpeIenEHHBIA HHTETPAI
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Isin [2x— 6).:1’):
3. Haiitu HeonpenenEHHbINA HHTErPal METOA0OM HHTEIPUPOBAHHUS 110 YACTAM:
I(4x +1) e dx

4. BeIUUCIUTE ONpeaeIEHHBIA HHTETPAIT

i

f:_[lnxcfx.

5. Haiitu onpeaen€HHBIN UHTETpa
1

I[?x—dljezxdx

]

CamocTosiTeqIbHAsi BHEAyANTOPHAsA padoTa o0y4arommxcs o Teme:
3aodanus 0151 camocmosmenvHol 6HeayOUMoOpHOU pabomuvl CmyOeHmMOo8 No YKA3AHHOU meme:

1) O3HAKOMHUTECS C TEOPETHUYECKHUM MATEPUAJIOM II0 TEME 3aHITHS C MCHOJL30BAHUEM KOHCIIEKTOB JEKIUI W/ HWINU PEKO-
MEHJIYEMOU Y4eOHOH JUTEPATYPEL.

2) OTBETUTH Ha BOIIPOCHI JIIsl CAMOKOHTPOJISL M JIIsl COOECeI0BAHMS:

Kakas ¢pyHkius Ha3bIBaeTCs NepBOOOPa3HON s 3a1aHHOM QyHKITUU?

Eciu F(X) — mepBooGpasuast wist f(X) , TO KakMM paBEeHCTBOM CBSI3aHBI OHH MEXTy CO00#?
[Touemy oxHa QyHKIUS UMEET LEMYI0 COBOKYITHOCTB TIEPBOOOPa3HBIX?

Kak 3amucarh BCIO COBOKYITHOCTh IIEPBOOOPA3HBIX (YHKIIHIA?

YTto Ha3pIBaeTCs HCOIIPEACIICHHBIM I/IHTCI‘paIIOM?

Uem oTmngaeTcst HEOMPEIeIEHHBI HHTETPAJ OT IePBOOOPa3HOH QyHKITHUH?

[Touemy uHTErpan Ha3bIBAETCSl HEONPEACICHHBIM ?

j FOdc=F()+C

Kak Ha3pIBaroTCs BCe 3JI€MEHTHI paBEHCTBA ?

YeM oTnH9alOTCS IPYT OT Apyra MOABIHTErpaibHas (YyHKIWS U MOJBIHTETPATbHOE BBIpaKEeHHE?
Urto o3HayaeT nocrosiHHast C B onpeereHUH HEOIIPEAEICHHOr0 HHTerpana’?

Kakwue cBoiicTBa HeonpenenEHHOro HHTErpajia Bbl 3HaeTe?

Kak nokasats cripaBesTMBOCTb Kax10i (hOpMYIIbl HHTETPUPOBAHHS?

x"dc
I[Touemy N #-1 nns uHTErpana j ? B xakoii popmyiie paccMaTpUBAETCs ATOT CIydait?
Kakue u3 cnenyrommx paBeHCTB 3allCcaHbl BEPHO, a KAaKUE HET:

II’d‘.r:flxz-l-C_ g=hx+c. j(l+r)d‘.r=x+£+c
0) x , 6) : 7
B yem cocTonT reoMeTprUECKUii CMBICI HEOTIPEIETIEHHOT0 HHTerpaia’?
Kaxue MeToipl MHTErpUpOBaHUS HEONPEAENIEHHOTO MHTETpajia Bbl 3Haere? B uéM 3akirodyaercs CyTh KaXJIOro U3 METO-
oB?
Hanumwure ¢popMyny HHTErpHpOBaHUS 110 YacTAM HEONPENeJIEHHOIO HHTErpaa.
YkaxuTe 1enecoo0pasHble MOJACTAHOBKH [Tl HAXOXKAEHUS CIEAYIOUNX HHTETPAJIOB:

argr Mimx
e | =" -3t
a) 1+ ; x ; g) .
VKa)uTe, KAKHE U3 CIEAYIOUINX HHTErPaIoB uenecoo6pa3Ho UHTErPUPOBATH T10 YACTM:

e e
o Ve, o) byl 6) Vae -z ; j

Uro Takoe onpenesIeHHbI nHTerpa?
]

| Fooa

. ) juusxl(s'nx)dr'

Yro B 3amucu O3Ha4awT: @) umcna a u 8, 6)x; 6 f(X);2) f(x)dx. Moxer nu ObITE a=6; a>6 ?

3anummte hopmyrny Hetorona-JleitGHuna.
1
5‘:1.1|Jq|‘4=h1—1n1=0
OOmbsicHUTE, TTIOYEMY HEBEPEH CICYIONIMIA pe3ynpTar: 1% .
CdhopmynupyiiTe OCHOBHBIE CBOWCTBA ONPENEIEHHOI0 HHTErpasa.
B vem 3akirouaercst popmylia 3aMeHbI IEPEMEHHONW HHTETPUPOBAHUS B ONIPEICIICHHOM HHTErpae?

B uewm 3axirogaeTcs reoMeTpHYECKUI CMBICIT OTIPEICTICHHOTO HHTErpana?
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['eomeTpuyeckue NpuoKEHUs OMPENCICHHOTO HHTETpaa.
Ouzndeckre (MexaHHYeCKHe) MPUIOKEHHUS ONPeIeIEHHOTO HHTErpaa.

Pexomennyemas aureparypa:

OcHoBHasl IMTEpaTYpa

e MeauuuHckas u Ouonoruyeckas gusmka: ydyeOHnk/PemmzoB A. H. - 4-e u3z., ucnp. u nepepad. - M.: "I'DOTAP-
Menmma", 2016, 2018. - 656 c.: niL.

e COopHHK 337a4d IO MEAUIIMHCKOH 1 Oronornyeckoi hmsuke : yued. mocodbue ams By308/A. H. Pemnzos, A. I'. Mak-
cuHa. - 4-e uzn., crep. - M.: Jlpoda, 2010. - 189 c.: puc. -

JlomostHUTEeIbHAS TUTEpaTypa

o @wusmuka u OnodusmKa : Kypc JeKIUH I CTyneHToB Me. By30B /B. @. AntoHos, A. B. Kopxxyee ~ AntoHoB B. O. -
240 c. : w.3-e u3a., nepepad. u goim. - M. : "I'DOTAP-Menua", 2007

o COOpHHUK TECTOBBIX 3aaHUl 10 JUCITUIUIMHAM "du3nka, MareMatuka", "MemuiHcKas 1 Onostorndeckast pusuka:
yueOHo-MeToanueckoe mocooue/B. A. Kynpssues [u ap.]. - Kuposckuit TMYV. - Kupos: Kuposckuii TMYVY, 2018. - 94
c

e PyKOBOACTBO K MPAaKTHYECKUM 3aHIATHAM 10 (pr3uke: yaeOHO-MeToauaeckoe mocooue/JIymenko E.B., Kopotkosa
O.JI. - Kupos: ®I'BOY BO Kuposckuit 'MY Munszapasa Poccun, 2017

Pazpnen 1. OcHoBbl 1M ¢epeHINATBHOT0 M HHTETPAJIBLHOI0 HCHHCICHUS

Tema 1.4.: [InpdepenunaibHbie ypaBHEHHS.

Heusb: popMupoBaHre TEOPETUIECKUX 3HAHUH U MPAKTUIECKUX HABBIKOB 110 YKa3aHHOI Teme

3agaun:

PaccMoTpeTh U OCBOUTH OCHOBHBIE TIOHSTHSL, OMPECICHUS i TEOPEMBI M0 YKa3aHHOU TeMe

CdopmupoBats madiIoHb! U penieHus TnpGepeHIHANTBHBIX YPaBHEHNH.

3aKpenuTh yCTOHYUBYIO BOCIPOM3BOIUMOCTD MOJIOKHUTEIBHBIX PE3YIbTATOB IPH PEILICHUH HOBBIX 3a1ad.
OO0yuaromuiicsi 70/:KeH 3HATH: YHUBEPCAIBHOCTh XapaKTepa MaTeMaTHYeCKUX PACCYKICHHUH, X MPUMEHUMOCTH BO
BCeX 00JaCTSIX YeIOBEUECKOU AEATEIHHOCTH. BO3MOXHOCTh OCTPOCHUSI MaTEMAaTHIECKOW MOJENN JUIsl OTIMCAHHS TPO-
LIECCOB OKPY>KAIOLIEr0 MUPA C MOMOIIBI0 TU(epeHInaNbHBIX ypaBHeHUH. OCHOBHBIE HOHSTHS, ONPEACICHUS U Teope-
MBI 10 YKa3aHHOU TeMe

O0yuaromuiicst 10/:KeH yMeTh: PelaTh TUIOBBIE 3a/1a4K C HCIIOJIB30BaHKEeM Au(depeHHaIbHbIX YpaBHEHHH.
OO0yuaromuiicst 10J:KeH BJajeTh: TIOHATHHHBIM alllapaToM OCHOB MaTeMaTHYECKOTO aHAJIN3a, MPABUIBHBIM ITHCHMOM
IIPY PELICHUH 3a7a4.

CamocTosiTeJIbHast AyIUTOPHas padoTa 00y4aromMXxcsi o TeMe:

1.0TBeTHTH Ha cileayIOLIMe BONPOCHI 10 TeMe 3aHATHS:
1. llonsatue nuddepeHnaIbHOrO ypaBHEHUS U ero nopsaka. OnpenesneHue peeHns 0ObIKHOBEHHOTO Au(depeHImatb-
Horo ypaBHeHwus. 2. 3anava Komm 11 oObIkHOBEHHOTO auddepeHraibHoro ypapaenus 1-ro nopsiaka. Teopema Komm
(6e3 mokasatenbcTBa). 3. Onpenenerue oomiero pemeHus (o0Iero naTerpaia) nuddepeHimansHoro ypasaenus y'= f (X,
y). 4. Jlunelinble nuddepeHnnanbHbIe YpaBHEHHs 1-ro mopsiaKa.
2.JIpakTuyeckas padbora
Pemnts 3ana4u:
1. Haiiti oOuimii uaTerpan nuddepeHInaibHOT0 YpaBHEHHSL.

{xyz + x)a!'x+{x2y—y) dr=10
Pemienue

I[aHHOG YpaBHCHUC - YpaBHCHUC C Ppa3acIgrOmMUCAH NNEPEMCHHBIMU. Pa3,[[€J'II/IM NEPEMCHHBIC:

d d
x(yz +1).:£x: -y (xg—l)ciyi (;jl) = _(;;fl)

J- xdx J- yedy

2 - 2
Wnrerpupyem: {x _1) (_:u +1)
[TocunTaem UHTETpAIIBI OTAEITHHO:

]- xedx -l=¢| 1¢dt 1
(

1 3
_ L L LS Py e S
2-1) |2xdx=dr| 20 S G 2n|x [+a
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I(yciy _pi+1=t ljﬁ:%1n|z|+t:’g=%1n (v +1)+C,

y2+1) - 2vdyv = di 2l
Ll —1)= = tia {2 41y + 2
_— §1n|x 1|— 2ln(y +1)+21nt:' . {xz—l)[y2+1)=[f

Ortser: (xﬂ B 1) (},3 +1) =C

2.Haiitu o61ee pemenne nudpepeHInanbHOT0 ypaBHEHHsI

y'=x+4sanx

Pemrenne. [Tpumep odeHb npocToii. HemocpeacTBeHHO HaXoquM (GYHKITHIO 110 €€ TPON3BOIHON, HHTETPUPYSI:
y= I[x+sin x)cix:Ixcix+Isin xefx =

2
x
= E—cos x+

TakuMm 00pazoM, MOTYIHIN QPYHKIIUIO - PEIICHUE JaHHOTO YPaBHEHUS.
3. Haiitu o6iee perienne auddepeHruaaIbHOro ypaBHEHUS
ax

Dyey = —
Ccos X

Pemrenne. aTerpupyeM 06e 4acTH ypaBHEHUS:

fortr=[ 2

cos” x|

Ob6a wuHTerpana - Tabnuunelie. Mném Kk pemenuio:

%y2+6’1 =tgx+C,

yﬂ :étgx+c

y= igﬁﬁgx+ﬂ'.

3.CuryaunoHHas 3aaaya

3agaua o ckopocTH pasMHOKeHHMs DakTepuii. CKOPOCTh pa3MHOXEHHUs OAKTEpUil MPONOPLUOHANIBHA UX KOJIUIECTBY.
B HavansHeI MOMeHT uMenoch 100 GakTepuii, B TEUSHHE TPEX YaCOB WX YUCIIO YABOMWIOCH. HaiiTh 3aBUCUMOCTE KOIH-
YyecTBa OaKTepuil OT BpPEeMEHHU.

Pemrenue. [Tycts N — KonruecTBO OakTepHii B MOMEHT BpeMeHH t. Torza coriacHo yCIoBUIO

Priid

_":;;;-i:

o

&t

)
rae K - ko3 uimeHT nponopHoHaTbHOCTH. Y paBHEHHE MPEACTABISIET CO00 ypaBHEHHE C pa3IesIOIUMHUCS Tepe-
MEHHBIMH U €T0 peleHre NMEET BU/I:

N=Ce¥
- A = 100
3 HAYaJIbHOI'O YCJIOBHUA U3BCCTHO, UTO . CJ'ICILOBaTeJ'ILHO,
=100 , N=100g"
1 N(3r = 200
3 JOIOJHUTCIIBHOI'O yCJIOBUSA . Torz[a

o100t l=et  ef=24

TakuMm 00pa3oM, 115t KCKOMOM (DYHKITUH TTOTydaeM:
#
A =104 1/-{

3agaya 00 yBe1MYeHHUH KOJIUYecTBa (pepMeHTa. B KynbType NMBHBIX IpOXiKeH OBICTPOTa MPUPOCTA ACUCTBYIOLIETO
(bepMeHTa IPONOPLHOHATIbHA €r0 Ha4YaIbHOMY KOJIMYeCTBY X. [lepBoHauanbHOe KOIMUECTBO (pepMEeHTa a B TEUEHHUE Yaca
yaBomwIock. Haiitu 3aBucuMocTsh X(t).

Pemenue. Ilo ycnosuro 3agaun nuddepeHunanbHoe ypaBHEHHE IpoLiecca UMEET BHU
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B

— =k

ety oae kK —xosddunuent nponopuuonansaocty. O0mee pelleHne ypaBHeHns (ypaBHEHHE ¢ Pas3aelIsSIOIUMUCS
HEepPEMEHHBIMHU) HMEET B
v =g
1
=

HOCTOHHHyIO C HaflI[eM 13 HAYAJIbHOI'O YCJIOBUA

e .
=0 =C  rhea— HavanbHOE KOTMYECTBO JPOAOKEH.

Torma ey = ae”

D =2a

H3BecTHO TAaKXEC, 4TO . 3HaUUT

v i o
~«d=L8  orcroma ¥ T 2 Y OKOHYATENBHO MMEEM
iy =al

4. 3aganus Ui rPyNIoBoii padoTsl.

1) O3HaKOMHTECS C TEOPETUUECKUM MAaTEpPUaIOM IO TeME 3aHSATHA C HCIIOIb30BAHUEM KOHCIIEKTOB JIEKLUH W/UIN PEKO-
MEHAyeMOW yu4eOHOH! TNTepaTyphl.

2) OTBeTUTH Ha BOIPOCHI JJIsi CAMOKOHTPOJIS

[Nonstre nuddepeHaTFHOTO ypaBHEHMS U €r0 TopsIKa.

Omnpenenenne pemnieHnss OOBIKHOBEHHOTO TU(GEpEeHITHAIEHOTO YPaBHEHHSI.

3amaya Komm st oObikHOBeHHOTO aAuddepeHipansHoro ypaBHeHus 1-ro mopsaka. Teopema Komm (0e3 moka3atenb-
CTBa).

Omnpenenenue oodmiero pemieHus (001ero HHTerpaia) tudpdepenmansHoro ypapaenus y'= f (X, y).

Huddepennumanbaple ypaBHEHUS IEPBOTO MOPAIKA € Pa3ACIISIOIIUMUCS IEPEMEHHBIMHU.

Pemmts 3amaun

1.Pemuts muddepennmansroe ypasuenne ¥ = X% ¥
dy

= xtyy
Pemenue: [epenuiiem ypaBHeHHE Kak dx
dy 2
. ;== x%dx
YMmHOKHM Ha X ¥ pasaenum Ha VY . Pasjenss nepeMeHHsIe, TOTyduM VY
dy z
[55=[xax
Uurerpupyem vy . Jns npuBemenus K TaObIMYHOMY BHAY [OpeoOpasyeM TEpBbI  MHTErpal

1
I yidx = [x?dx
. HaXOI[I/IM B TaGHI/IHe I/IHTeraJ'IOB I/IHTCFpaJ'I OT CTCIICHHOHU (l)yHKHI/II/I u, I/ICHOHIByﬁ €ro, HOHyLII/IM
1
-5t1 PR

~211

Vv

1
-3+1

OOmumii uHTErpan ypaBHeHUS OyAeT .

2. Pemnts ypasuenue (1 + x?) dy — 2xy dx = 0. HaiiTu 9acTHO€E penieHue, ya0BIETBOPSIONIEE HAYaIbHOMY yCi1oBuio y(0)
=1

dy  2Zxdx

Pewenve. Pasnenum nepemennsie B ypapHenuw. (1 + x? ) dy = 2xy dx, pasgenum Ha y(1 + x?), nonyuum ¥ 1 +x2
dy Zxdx
y |1 +x2

MPOUHTErPHPYEM ypaBHEHHE , Inly] = In|1 + X3 + In|C|, oTkyma nonyuaem obiee pemenne y = C(1 +
x2).

Uro0bl HaliTH YacTHOE peleHue, onpeaennM 3Hadenre C nmo HadanbHbiM yeioBusiM 1 = C(1 + 0), C = 1. CienoBarenbHo,
YaCTHOE PellleHne uMeeT BU y(X)=1+ x2.

3ameuanue. [Ipu geneHun Ha y Mbl MOTTIH TIOTepsTh penrenue y = 0. [Toacraisist y = 0 B MICXOJHOE ypaBHEHUE, BHIUM,
YTO 3TO pPeIIeHUe, U OHO MOXKET OBITh MoTy4deHo u3 obmiero mpu C = 0.

3.Ilpu OpokeHnH CKOPOCTh MPUPOCTa ASHCTBYIOMIETO (hepMeHTa MPONOPLUOHAIBHA ero uMeromeics macce. Yepes 2 ya-
ca rociie Ha4yaja OpokeHus Macca epMeHTa coctaBmia 2 2, a uepes 3 yaca — 3 2. Kakosa Oblia nepBoHavagbHas Mac-
ca pepmenTa?

Pemenue:

m=mn (3)

£ £

OG6o3HauuM 4epes - Bpems, - Maccy (epMeHTa mocie 4acoB Mociie Hadasna Opoxkenus. Toraa cko-
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. m'
POCTh IPUPOCTa ACUCTBYIOLIETO pepMEHTA paBHA ( ) .

(£)=k-m{r). 0
Mo ycnoBHIO CKOPOCTH pocTa (hepMEHTa MPOHOPIUOHAIBHA €0 Macce, TOITOMY - - rnre £>U -
dm
—=k-m
KO:')(b(bI/IHI/IeHT MponopuruOHaJIbHOCTH. Taxum 06paSOM, MOJIy4YUJIN HI/I(b(bepeHHI/IaﬂI)HOC YpaBHCHUEC dz
Haiinem o0liiee pelieHne 3Toro ypaBHEHUS ¢ PasAesIsOIMMUCS TIEPEMEHHBIMU
am ;e
LI ;—Ajd’-« Infm|=k-r+1nC;

nl—|=kt "_.=
1;1‘m|—1n€3 k-1 C‘ c ¢ m=Ce®

[TomyueHHOE paBEHCTBO BBIpAYKAET 3aBUCUMOCTH Macchl (pepMeHTa M or BpeMeHH OpOKEHHS ELLITO6I>I HaWTH comepka-

m(Z} =2 % 2%(3) =
IIuecCs B 3TOM paBeHCTBe IIOCTOSIHHBIC, I/ICHOHB3yeM 3aJaHHbIC yCJIOBI/Iﬂ
[To/ICTaBMB 3TH YCIIOBHS B, TIOJYYMM CHCTEMY, U3 KOTOPOii Haiinem C u &

CamocTosiTeqIbHAsI BHEAYAUTOPHAsA padoTa o0y4yaloummxcs no teme:

3amaHus A CaMOCTOSTENFHON BHEAYJUTOPHON pabOTHI CTYJEHTOB 10 YKa3aHHOW TeMe:

1) O3HaKOMHTECS C TEOPETUYECKUM MaTEpHUaioM IO TeME 3aHSATHS C MCIOJb30BAHUEM KOHCIEKTOB JIEKLIUH W/UIN PEKO-
MEHAyeMOW yu4eOHOH INTepaTypHlI.

2) OTBETUTH Ha BONPOCHI JIJIsi CAMOKOHTPOJIS (IPUBECTH BOMPOCHI JUISl CAMOKOHTPOJIs)

[Nonstne nuddepeHnanbHOTO ypaBHEHUs IEPBOTO TOPSIKA.

Ob6mee permenne qudGepeHITnaILHOTO YpaBHEHH.

UYacTtHoe pelieHue, reoMeTprudeckasi HJUTIOCTparysl.

Onpenenenne ypaBHEHHUs C pa3ieeHHBIMUA IEPEMEHHBIMH, €T0 3aIKCh.

[TonsiTHE ypaBHEHUS € Pa3ACNISIOLIMMUCS IEPEMEHHBIMU U €T0 3al1Ch B 00IIEM BHIE.

. AnroputMm pewieHus An¢epeHInaIbHOr0 ypaBHEHUS ¢ Pa3IeICHHBIMY U Pa3AesIIIOIUMHCS IEPEMEHHBIMHU.

PCIHI/ITC JuddepeHnnaNbHbe YPaBHEHUS! U HAUTE WX YacTHBIC pElIeHHs, COOTBETCTBYIOIINE 3aJaHHBIM JOIIOTHUTENb-
HBIM YCIIOBHSM:

¥ =afx ¥ (@)=

MIPU YCIIOBUH: T

2

h

A
A x i: 2
}-'r—Sﬁ’i.‘af:ﬂ ,‘:1 3{: .
IpH YCIOBHH: ™ :
' =%x+ ) wWir=1,
: T yCHIOBHH: © :
viit=2

Wy =yt TIPU yCIIOBUHM: ~
Pexomenayemasi qureparypa:
OcHoBHas 1uTEpaTypa
e MeauuuHckas 1 O6uonoruyeckas ¢usuka: ydeOHuk/PemuszoB A. H. - 4-e u3z., ucnp. u nepepab. - M.: "I'DOTAP-
Menmma", 2016, 2018. - 656 c.: n.
o COOopHUK 32/1a4 IO METUIIMHCKOM 1 Onoorndeckoit pusuke : yued. nocodue ais By3os/A. H. Pemuzos, A. I'. Mak-
cuHa. - 4-e u3n., crep. - M.: Ipoda, 2010. - 189 c.: puc. -

JlonmoaHuTEeNbHAS TUTEpaTypa
o ®Duszuka u OMopU3MKa : Kypc JEKIH JJIs CTYyJJeHTOB MeJI. By30B /B. ®@. AntoHoB, A. B. Kopxxyee  AntonoB B. @. -
240 c. : mn.3-e m3a., nepepad. u got. - M. : "TTOOTAP-Menua", 2007
o COOpHHK TECTOBBIX 3aJaHUH 10O AucHUIUIMHAM "du3nka, Mmarematuka', "MeauiMHCKas U Onooruyeckas gusuka':
yuebHo-MeToanyeckoe nocodbue/B. A. Kyapssues [u np.]. - Kuposckuit IMYVY. - Kupos: Kuposckuit IMYVY, 2018. - 94
c

Paznen 1. OcHoBbI 1 depeHINATBLHOT0 M MHTErPAIbHOI0 HCYHCTEHUS

Tema 1.5. PenieHue npuKIagHbIX 327124

Heas: hopmMupoBaHne TEOPETUUECKUX 3HAHUHN U MPAKTUYECKUX HABBHIKOB MO pazueny «OcHOBBI Au(epeHInanbHOro U
HMHTETPAJIbHOTO HCUUCTICHUS

3agauu:
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PaccMoTpeTh 1 OCBOMTH OCHOBHBIE ITOHSTHSA, OTIPENEICHUS U TEOPEMBI 110 YKa3aHHOU TeMe

CdopmupoBaTh M1a0IO0HBI IS PEIICHUS CUTYAIIMOHHBIX 3371ad.

3aKpenuTh YCTOMYUBYIO BOCIIPOM3BOANMOCTD MOJIOKUTENBHBIX PE3yJIbTaTOB NP PEIIEHUH HOBBIX 3aad.
OOyyaromuiicsi J0JKeH 3HATh: YHUBEPCAIbHOCTh XapaKTepa MaTeMaTHUECKUX pacCyXJIEHHUH, UX MPUMEHUMOCTb BO
BCeX 00JIACTSIX 4EIOBEUECKON AEATEIBHOCTH. BO3MOXHOCTE MOCTPOECHUSI MaTEMAaTH4IECKOM MOJENH JUIsl OIMCaHUS IPo-
LIECCOB OKPY’KAIOLIEr0 MUPa C MOMOLIBI0 JuddepeHnanpHbIX ypaBHeHH. OCHOBHBIE MOHATHS, OIPEAETICHUS U Teope-
MBI 110 YKa3aHHOM Teme

OO0yuaronuiicst J0J2KeH YMeTh: PelaTh TUTIOBBIE 3a/1a4H.

OO0yuaromuiicst J0JKeH BJaJeTh: INOHITUHHBIM allllapaToM OCHOB MaTeMaTHUYECKOI'0 aHAJIN3a, IPABUIBHBIM IHCEMOM
MIpY PEILICHUN 3a/1a4.

CamocTosiTeqIbHAsI ayIUTOPHAsA padoTa o0y4yalommxcs Mo Teme:
1. OTBETHUTH HA BOMPOCHI [0 TEME 3aHATHSL:
e (CpoiicTBa npon3BogHON U nudepeHnmana, NCIOIB3yeMbIe TSI HCCIeTOBAHUS (OyHKITHIA.
I'eomerprdecknii ¥ GU3HICCKUN CMBICH IPONU3BOTHOM
I'eomerprdecknii U GU3HMICCKHUHN CMBICH IIEpBOOOPa3HOI 1 MHTETpaIa.
AJropuTM HccaenoBaHus GpyHKIINI
AJTOPUTM COCTaBIIEHUS MOJIENN TIporiecca py oMoty auddepeHnmanbHbpIX ypaBHEHUH

2. PermnTh IpakTHYECKHUE 3aJaHUSI C IPOBEPKON OTAENIHHBIX DTAIIOB PEIIEHUS:
6

e Hccnenosars pyHkuuio Y = X? +x* =X
3

e Uccnenosats Qynkumio Y = 5

4 —X
e B KkynbType MUBHBIX APOXIKEH OBICTPOTA MIPUPOCTA ICHCTBYIOMETO (hepMeHTa IPOIOPITMOHAIbHA €TI0 Havallb-
HOMY KOJIN4eCTBY X. [lepBoHaUanbHOE KOJUYECTBO (DepMEHTa a B TCUCHHE Yaca yIBOWIOCh. HaliTu 3aBucu-

MOCTb X(t).

Pemrenue. I1o ycnosuro 3anauun nuddepeHnnansHoe ypaBHEHHE poIiecca UMeeT BHT

iy
o ;e K —xosdduiment npomnopunonansHoctd. OO6Iee perieHre ypasHeHust (ypaBHEHHE C pa3aeisio-
HIMHUCA HepeMeHHBIMI/I) HUMEECT BU:

I
x=Le¢

Wit =z

[TocTostaAyto C  HalizeMm U3 HAYaILHOTO yCIOBHUS

_ & .
g=Ce =C . /1€ a — HA4YAJIbHOC KOJIMICCTBO APOIKIKCHU.

Torna (e = ae”

Wl =2a

H3BecTHO Takxke, 9TO . 3HaUuT

i P
~«d=LE  orcroma ¥ T 2§ OKOHYATEIHHO HMEeM

v =al’

e [Ipu OposkeHMU CKOPOCTh MPUPOCTA IEHCTBYIOIIEro (hepMEeHTa MPONOPIMOHANIBHA €ro uMeromieiicst Mmacce. Ye-
pe3 2 ydaca mocie Hadasa OpokeHus: Macca (hepMeHTa cocTaBuia 2 2, a uepe3 3 yaca — 3 2. KakoBa Obuia
nepBOHavYanbHas Macca pepMeHTa?

Pemrenne:
m=mn (3)

£ £

0O0603Ha4YnM yepe3 - Bpewms, - Maccy gepMeHTa mocie JacoB TocJie Hadana Opoxkernwns. To-

. m'
raa CKOpOCTL HpI/IpOCTa ,IleI/ICTBYIOII_IeI‘O (I)epMeHTa paBHa 1 ) .

m'{t)=k-m{1). £>0
ITo ycoBHIO CKOPOCTH pocTa pepMEHTa IPOMOPIUOHATBHA €r0 Macce, OITOMY : : roe ©>

d—mzk-m

- KO>((HUIMEHT NPOHOPIUOHATBLHOCTH. TakuM 06pa3oM, noaydmin JudpepeHranbHoe ypaBHeHue &
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Haiinem oOriee perieHre 3TOro ypaBHEHUS C pa3aesIOLIMMUCS TEPEMEHHBIMU

dm Peis!

E:k-m; f§=k§dﬂ 1;1‘;33|:k~1'%1ﬂ€;

k.t M_ =
c " om=ce®

In|m|-InC =k-r; In ?‘

[Tony4yeHHOE PaBEeHCTBO BBIPAXKAaET 3aBUCUMOCTh Macchl (pepMeHTa 1 or Bpemenn GpoxeHus ritI1T061,1 HaiiTu co-
m(2y=2 w m(3)=3.
JiepKalIuecs: B 3TOM PaBeHCTBE [TOCTOSIHHBIE, HCTIONb3YEeM 3aJaHHBIC YCIOBHS

ITocTaBKB 3TH yCIOBHS B, TIOJYYMM CHCTEMY, U3 KOTOpOii Haiinem € u &

CamocTtosiTeqIbHasi BHEAyANTOPHAsA padoTa o0y4aromuxcs o reme:
3amaHus IS CAMOCTOSTENBHON BHEAy TMTOPHOU PabOTHI CTYIEHTOB IO YKAa3aHHOU TEMeE:
1) O3HaKOMHTECS C TEOPETUYECKUM MaTEepPHUaIoM IO TeME 3aHATHS C MCIOJb30BAHUEM KOHCIEKTOB JIEKLUH W/UIN PEKO-
MEHIyeMoi y4eOHO! JInTepaTyphl.

2) OTBETUTH Ha BOMPOCHI JUTSI CAMOKOHTPOIS
o [lonsarue auddepeHITHATHHOTO YpaBHEHHS IIEPBOTO ITOpPsIAKa.
Ob6mee pemenne qudGepeHITHaTEHOTO YpaBHEHH.
YacTHoe pelieHne, reoMeTprYecKasl HILTFOCTPALHS.
Omnpenenenue ypaBHEHHUS ¢ Pa3IeiCHHBIMY MIEPEMEHHBIMH, €r0 3aIUCh.
[oHsATHE ypaBHEHUS C Pa3CNAIONIMMUCS MEPEMEHHBIMHU U €T0 3aMUCh B 00IIEM BHJIC.
Anroput™ perenus uddepeHmansHOro ypaBHeHHS ¢ pa3AeIeHHBIMU U Pa3IeNIOIIUMUCS EPEMEHHBIMU.

Pemnre nuddepennmanbabie ypaBHEHHS U HAWANWTE X YaCTHBIE PEIICHUS, COOTBETCTBYIONIHE 3a1aHHBIM JIOTIOJIHUTEIb-
HBIM YCIIOBUSIM:

vio=af V(=5

MIPU YCIIOBUH: )

FFAY
. = zz 2
S —sin x= Y
¥ —simx=0 IpH YCIOBHM: = 7 ;
' =Sx+ Cv(ir=1,
: [pH YCIIOBUH: ~ ;
Wy =y y(h =2

TIPU YCIIOBHH:

Pexomenayemasi JuTeparypa:

OcHOBHAs TUTEPATYPA

e MeauuuHckas u Ouonorunyeckast gusnka: ydyeOHnk/PemmzoB A. H. - 4-e u3z., ucnp. u nepepad. - M.: "TD0TAP-
Memma", 2016, 2018. - 656 c.: nin.

e (COopHUK 33724 IO MEAUIIMHCKOM 1 Ononorndeckon husuke : yued. mocoodbme ains By30e/A. H. Pemuzos, A. I'. Mak-
cuHa. - 4-e u3n., crep. - M.: Jlpoda, 2010. - 189 c.: puc. -

JloTioTHUTENBEHAS TUTEpaTYpa
o  Qusuka u OnodusmKa : Kypc JeKIUH I CTyIeHTOB Me. By30B /B. @. AntoHoB, A. B. KopxxyeB ~ AntoHoB B. O. -
240 c. : un.3-e uzn., nepepad. u jgomn. - M. : "IT'D0OTAP-Meaua", 2007
o COOpHUK TECTOBBIX 33/IaHWH 1O AucHUIUTHHAM "®u3nka, Mmarematuka', "MeaunuHcKas 1 ouonornyeckas Qusmuka':
yuebHo-MeToandeckoe nocodue/B. A. Kyapssues [u np.]. - Kuposckuit IMYVY. - Kupos: Kuposckuii IMYVY, 2018. - 94
c

Paznen 1. OcHoBbI nu(depeHINATBHOr0 M HHTErPAJILHOI0 UCYMCIIEHUS

Tema 1.6. 3aueTHOe 3aHATHE 10 MATEMATHKE

Henb: hopMupoBaHuE TEOPETHUECKUX 3HAHWUH M MPAKTUIECKUX HABBIKOB 1O paszeiry «OCHOBHI quddepeHIualIbHOTO U
WHTETPATHOTO UCUHUCIICHHUS)

3anaum:

PaccMmoTpeTs 1 OCBOUTH OCHOBHBIE MOHATHSA, ONPECICHUS U TEOPEMBI IO YKa3aHHOU TeMe

CdopmupoBath 111a0I0HBI [JIs PELICHHUS CUTYaIlMOHHBIX 3a/ad.

3aerHI/ITI) YCTOﬁqHBYIO BOCITPOU3BOJAUMOCTD IMOJIOKHUTECIIBHBIX PE3YJILTATOB IIPHU PCUICHUN HOBBIX 3a1a4.
OOyuawuuiics 10/KeH 3HaTh: YHUBEPCAIbHOCTh XapaKTepa MaTeMaTUYECKUX PACCYKICHUU, UX MPUMEHUMOCTH BO
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BCEX O0JIACTSX YEIIOBEYECKOM NeATENbHOCTH. BO3MOXKHOCTE IMOCTPOCHUS MAaTEMAaTHIECKOW MOJIEIH IS OIMUCAHUS TPO-
LIECCOB OKPYKAOILEro MHpa ¢ IOMOIIBI0 TU(hepeHIIHaTbHBIX YpaBHeHUH. OCHOBHBIC MMOHATHSI, ONPEACICHHS U Teope-
MBI TI0 YKa3aHHOU TeMe

OO0yuarouuiicst 10/:KeH YMeTh: PEIIaTh TUMIOBBIC 3a/1a4u.

OOyuaronuiicsi 10/2KeH BJIaIeTh: TTOHATHHHBIM amapaTtoM OCHOB MaTeMAaTHYECKOTO aHAlN3a, IMPAaBUIBHBIM IMHCEMOM
TP peIIeHUH 3a1ad.

CamocTosiTeqIbHAsI ayIUTOPHAsA padoTa o0yyalommXxcs Mo Teme:
1. BrimmorauTh 3a1aHIS KOHTPOJIBHOH pabOTHI

IIpuMepHBII BApUaHT KOHTPOJIBLHON PaOOThL:

tgx

1. Haitnure npoussoanyro pymnxmun: Y = €' cos X .

In x
y i+l

2. Haiiaure nonusiii quddepeniman GyHkuun: Z =

3. Haiinure, ucrnons3ys nonatue quddepenimana GyHKIMN, aGCOTIOTHYIO X OTHOCHTENBHYIO OIPEIIHOCTb
npu onpenenenun oovema (V' = abc) napamienenumnena, el Py U3MEPEHUIX ObUIM MONYYEHBI 3HAYE-
Hus: a=(8x0,3)cem, b=(12+£0,5 cmuc=(10%0,2) cm.

3 2 .
4. Haitnure uaTerpaisl: a). _[26X X dx; 6). J%sm 2XxdX .

5. Haiiure uactHoe pemrenne b hepeHInaTbHOr0 YPaBHEHHS: 2xyy’ =3, ecin y@ =5.

6. CkopocCTh pacrajia aTOMOB pPaJHOaKTHBHOTO 3J€MEHTa MPONOPIHOHAIbHA YUCITy HE paclaBIINXCs aTOMOB
Ha JaHHBI MOMEHT BpeMmeHHU. 3a 30 mHeil pacnanoch 50% nepBOHAYaIBHOIO KOJIMYECTBA PaJAMOAKTUBHOIO
BeniecTBa. Yepes ckoabpKo qHeH ocTaneTcs 1% mepBoHavanpbHOTO KOJMH4ecTBa?

CamocrosiTe1bHAs BHEAYAUMTOPHAasi padoTa 00y4arouuxcs 1o remMe:
1) O3HaKOMHTBCS C TEOPETHYECKUM MATEPHAIoOM MO TEMe 3aHSTHS C UCIOJb30BAHUEM KOHCIIEKTOB JICKIIUH W/HIIH PEKO-
MEHyeMOW yu4eOHOH JINTEPaTyphl.

2) [ToAroTOBUTHCS K TECTUPOBAHUIO U PELMIEHUIO KOHTPOJIBLHOM paOOThI IO JAHHON TEME.

Pexomengyemasi qureparypa:

OcHOBHas IHUTEpaTypa

e MeauuuHckas u O6unonoruyeckas ¢usuka: ydeOHuk/PemmuszoB A. H. - 4-e u3z., ucnp. u nepepad. - M.: "I'DOTAP-
Menmma", 2016, 2018. - 656 c.: ni.

e (COopHUK 337124 IO MEAUIIMHCKOM 1 Ononorndeckoi husuke : yued. mocodbue ains By3os/A. H. Pemuzos, A. I'. Mak-
cuHa. - 4-e u3n., crep. - M.: Jlpoda, 2010. - 189 c.: puc. -

JloTIOJIHUTENIbHAS JINTEPATYpa

o  Qusuka u Onodu3mMKa : Kypc JeKIUH I CTyIeHTOB Mejl. By30B /B. @. AntoHoB, A. B. Kopxxye ~ AntoHoB B. O. -
240 c. : wn.3-e u3n., nepepad. u goim. - M. : "I'DOTAP-Menua", 2007

o COOpHHK TECTOBBIX 3aJIaHU 10 AucHUIUIMHAM "du3nka, MmareMaTuka", "MeaunuHckas u Ouonorndeckas gusmka':
yuebHo-MeToanyeckoe nocodue/B. A. Kynpssues [u 1p.]. - Kuposckuit IMYVY. - Kupos: Kuposckuit IMYVY, 2018. - 94
c

e  PyKOBOACTBO K MPAKTUYECKUM 3aHATHUM 10 (pu3nke: yueOHo-meroauueckoe nocooue/Jlynenko E.B., Koporkosa
O.JI. - Kupos: ®I'BOY BO Kuposckuit 'MY Munszapasa Poccun, 2017

Pasnes 2. OcHOBBI MeTPOJIOTHH

Tema 2.1. O6padoTka pe3yJIbTATOB IKCIIEPUMEHTA.

Tema 2.2. JnexTpousmMepuTeabHbIe MPUOOPHI

Heas: 1. Hayuntecs 00padaTeiBaTh pe3ynbTaThl OPSMBIX U KOCBEHHBIX U3MEPEHUH C YUETOM CIy4YalHBIX U CHCTEMAaTH-
YecKHX norpemnocteil. 2. Hayuutbes oopMiIaTh OTUET O BBIIOIHEHUH J1a00paTOPHOI paboTHI.
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3agaun: PaccMOTpeTh METOMBI OLIEHKH MOTPEMIHOCTEN MPU MPSMBIX U KOCBEHHBIX M3MEPEHMSIX KOIMUYECTBEHHBIX 3Haue-
HUH pa3nuyHbIX BennduH. OOyUUTh MPUMEHEHHIO 3TUX METOOB IIPH IPOBEICHNUH MTOCIEAYIONINX JTa00paTOPHBIX PadoT.
OO0y4aronuiicst 10J1eH 3HATh: METO/IbI OLIEHKH MOTPEIIHOCTE!N MPU MPAMBIX U KOCBEHHBIX M3MEPEHUSIX KOJINYECTBEH-
HBIX 3HAYEHUH pa3IUYHbIX BEIUYHUH.

OO0yuaromuiicst 10J2KeH yMeTh: CaMOCTOSITEIBHO OLICHUBATh OIPEIIHOCTH 110 PE3YJIbTaTaM U3MEPCHUH.
OO0yuaronuiicst 10/2KeH BJIA/IeTh: TEPMUHOJIOTHEHN U S36IKOM TEMBI.

CamocTosiTeqIbHAsI ayIUTOPHAsA padoTa o0yuyalommxcs Mo Teme:
1. OTBeTUTH HAa BONPOCHI 110 TeMe 3aHATHS
1. TlpaBuna geiicTBui Hal NTPUOIMKEHHBIMU YUCIIAMH.
2. Kaxkue BenMYMHBI HA3BIBAIOTCS CiTydaiiHbIMH? J{MCKpETHBIE U HETIPEPBIBHBIC CIy4aiHbIe BETHYUHEL.
3. 3aKoHBI pacmpeeNIeHUs U YHCIOBbIE XapaKTePUCTUKH AUCKPETHON CITydailHON BETHIHHBI.
4. CranpgapTHbIE HHTEPBAIBI B 3aKOHE HOPMAJILHOT'O pacTpeleeHHs..
5. Uro 3HaYHUT U3MEPUTH (HUZNUECKYIO BEIHUNHY?
6. Kakune n3amepeHus Ha3bIBAIOTCS MPSIMBIMH, KaKHe KOCBEHHBIMU?
7. Bwuasl morpenrHocTeH.
8. AOCoNIOTHas U OTHOCUTEJBHAS TTOTPELTHOCTH.
9. Hcnonb3oBaHue MOHATHUS MOTHOTO UG depeHIrana U OnpeesieH s MOTPEIIHOCTH KOCBEHHOTO U3MEPEHHSL.

2. BbINOJTHUTH NPAKTHYECKYI0 padoTy «MeToabl OlleHKH MOrpeuIHoCTel NPU NPAMBIX U KOCBEHHbIX U3MepPeHHsIX
KOJIMYeCTBEHHBIX 3HAYEHMI Pa3JIMYHBIX BeTHYHH)

Metoauka npoBeeHus padoThbl:

3aganue 1: m3MepuUTH 00BEM JIETKUX C TIOMOIIBIO0 CITIPOMETPA.

Xoa padoThl.

1. Tlo3HakomwuThCA € yCTpoiicTBoM criupomeTpa. [lonrorossre ero k pabote (pone3nHGUINPYIHTe HAKOHEYHUK, YCTa-
HOBHTE CTPEJIKY IIKaIbl HA HAYaJIO OTCYETA).

2. Cpenaiite 1iyOOKUH BIOX M BBIIOXHHUTE BO3AYX JI0 MAKCUMAJILHOTO BBIZOXA B CIIMPOMETP. 3aIUIITUTE 00BEM JISTKUX
(B MUTpax).

3.

[ToBTOpUTE M3MepeHust 4-5 pas.

4. OO0paboraiiTe OTy4YECHHBIE PE3YIbTATHI.
PesynpTaThl M3MEpeHHid U MPOMEKYTOUHBIX BEIYUCICHUN MOKHO 3aHECTH BO BCIIOMOTATENIbHBIC TAOJIUIIBL:
2
Ne V. AV, (AV)
OripITa JUTp JIUTPBI
1
2
3
4
5
V t & on AVOGIH
S. 3anunMTe OKOHYATENLHBIH Pe3yIbTaT B CTAHIAPTHON GopMe 3amucu:
V=W xA)V).

3ananue 2: I3MEPUTH 0OBEM JIETKUX T10 TUTOIIAIA IOBEPXHOCTH Tela.
Xonx padoThI.
M3mepbTe Maccy yenoBeka (m,,, Kr).

Onpenenure aOCOMOTHYIO MOTPENIHOCTH BECOB (AM, KT).
Msmepste poct yenoseka (1, m).

Ormpezienute aOCOIIOTHYIO MOTPEITHOCTH pocTomepa (Al, m).
3anuumuTe B CTAaHAAPTHOM (hopMe 3HaUEHHE MacChl U pocTa:
m=(m, xAm)kr, |=(,£Al)m.

6. Ilone3ysice popmynoii yGolica onpenenute cpegHee 3HaueHUE 00beMa JIETKUX

ok w0d =
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V, = A-0167./(m,,) .

7. BoluuciauTe aOCOMIOTHYHO — IMOTPEHIHOCTh, HCHOJB3ys IOHATHE mojHoro auddepeHnmana  QyHKIMH:
V =0,167 Avml .

8. BbluncauTe OTHOCUTENBHYIO IOTPEIIHOCTb.
9. 3anumuTe KOHEYHBIH pe3ynbTaT BhIUMCIEHUR. V = (V, £ AV).

10. OObsicHUTE pa3NUuue B pe3ysIbTaTax BHIMONHEHHS 3adanus 1 u 2.

CamocTosiTeqIbHAsI BHEAYAUTOPHAs padoTa 00y4arouuxcs no reme:
3aoanus 0151 camocmosmenvHol HeayOUMOPHOU pabomuvl CMyOeHmo8 No YKA3AHHOU meme.
1) O3HaKOMHTBCS C TEOPETUUECKUM MATEPHUAIOM MO TeMe 3aHSATHS C UCIOIB30BaHUEM KOHCIICKTOB JICKIUH H/UIH PEKO-
MEHAyeMOW yu4eOHOH TNTepaTyphl.
2) OTBeTUTH Ha BOIPOCHI JJIsi CAMOKOHTPOJIS
1. Kaxue morpeniHocT! Ha3bIBalOTCSl CUCTEMAaTHUECKUMU, CIy4aifHBIMH, IpOMaxamu?
2. Kak ompenensiercs 1ieHa JeICHUS H3MEPUTEIBHOTO Mpruodopa?
3. Kak ompenensercs cucremarinyeckas IOrperHOCTb H3MEPUTEIBHOTO Tprdopa?
4. Kakoe MUHUMAaJIbHOE KOJIMYECTBO M3MEPEHUH KaXK0r0 MMOKa3aTessl CleAyeT caenaTh Ajsl JOCTOBEPHOCTH MOTy4deH-
HOTO pe3ynbTaTa? 3aKoH OONBIINX YHCET.
Kak B KOHEUHOM pe3ynbTaTe y4ecTh IPUOOPHYIO U CIIYYalHYO MTOTPENTHOCTH?
C Kxakoii BEpOsTHOCTBIO IOCTATOYHO FapaHTUPOBATh PE3YNILTAThl U3MEPEHUS B 1a00pPaTOPHBIX paboTax?
[IpaBuna okpyriaeHus yuces B 3alMCH KOHEUHOTO pe3yibTaTa U3MEPEHMUS.
Mertons! u3aMepenns o0bema nerkux. Kakoi 3 paccMaTprBaeMbIX METOAOB HauboJee TOUeH U rmodemMy?
Kakas cBsi3p MeX1y POCTOM, Maccoil 4eoBeKa, MIoMaabio MOBEPXHOCTH Talla K 00beMa JIETKUX?
10. Meroap! m3MepeHus: 00bEMHOM CKOPOCTH M CKOPOCTH BbI0oXa. KakoBa CBA3b MKy STHMH IMOKA3aTEeIIMH?

© oo~ O

Pexomenayemas qureparypa:

OcHoOBHag auTEparypa

e MeauuunHckas u O6uonorudeckas ¢usmnka: ydyeOHnk/PemmzoB A. H. - 4-e u3z., ucnp. u nepepad. - M.: "T'DO0TAP-
Menua", 2016, 2018. - 656 c.: u.

e COOpHUK 327124 IO METUIIMHCKOM 1 Ononorndeckoil pusuke : yued. nocodue amns By3os/A. H. Pemuzos, A. I'. Mak-
cuHa. - 4-e uzn., crep. - M.: Ipoda, 2010. - 189 c.: puc. -

JononnurensHas gureparypa

o  Qusuka u OnodusmKa : Kypc JeKIUH I CTyIeHTOB Mea. By30B /B. @. AnroHoB, A. B. KopxxyeB ~ AntoHoB B. O. -
240 c. : wn.3-e u3n., nepepad. u goim. - M. : "I'DOTAP-Menua", 2007

o COOpHHK TECTOBBIX 3a/JaHUH 1O AucHUIUIMHAM "®usnka, Mmarematuka", "MenuiMHCKast U Ouoiornyeckas Gusuka':
yuebHo-MeToanyeckoe nocodue/B. A. Kynpssues [u np.]. - Kuposckuit 'MYVY. - Kupos: Kuposckuit IMYVY, 2018. - 94
c

e  PyKOBOACTBO K IIPAKTUYECKUM 3aHATHM 10 (u3nke: yueOHo-meroauueckoe nocoodue/Jlynenko E.B., Koporkosa
O.JI. - Kupos: ®I'BOY BO Kuposckuit 'MY Munszapasa Poccuu, 2017

Paznen 3. AkycTuka

Tema3.1. KojieOaHus ¥ BOJIHBI.

Tema 3.2. AkycTHKA.

Hean: CnocodcTBOBATHL GOPMUPOBAHUIO 3HAHUIT U YMEHUIl MO0 YKa3aHHOW TeMe C MOCJEeYIOUUM MPaK-
TUYECKHUM NMPUMEHEHHUEM.

3agaunm:

PaccMoTpeTs U 0CBOMTH OCHOBHBbIE MOHSITUS M 3AKOHBI 110 YKAa3aHHOU TeMe

CdopmMupoBaTh aJrOpuTMbI MOAX0A2 K PACCMOTPEHUI0 U3YYaeMbIX BOIIPOCOB

3akpenuTh yCTOHYMBYI0 BOCHPOU3BOAMMOCTD IMOJIOKUTEJbHBIX Pe3yJbTATOB NMPU PACCMOTPEHUH NPH-
KJIQ[IHBIX BONPOCOB H PelIeHUH HOBBIX 32124

Oo0yuaromuiics OcHOBHbBIE MOHSTHSI, ONpPeeeHNs], 3AKOHOMEPHOCTH fABJIEHUI, U3yYaeMbIX B JaH-
JO0JIZKEH 3HATh HO#l Teme
AJITOpPUTMBI pelleHUs] TUHIOBBIX CUTYAlIMOHHBIX 3a/1a4.
Oo0yuaromuiics PemiaTsh TUNOBBIE CUTYaIMOHHBIE 321244 M0 PACCMOTPEHHBIM AJITOPUTMAaM.
J0JI2KEH YMETh Ilonb30BaThC MHCTPYKIMSIMHU VISl ONMCAHUS MPAKTHYECKOH padoThl ¢ 1adopaTop-

36



HOM M MeJUIMHCKOH annapartypoii.
Oo0yyarommuiicst HapbikamMu caMoCTOSITeIbHOM padoThI ¢ Y4eOHOI M HHCTPYKTHBHOM JIMTEPaTypoOi.
HoJiKeH Baafers  HaBblkamMu H3/10:kKeHHsI M3y4aeMoro MaTepuaa B NMCbMEHHOM U yCTHOH (opme.

CamocTosiTeqIbHAsI ayIUTOPHAs padoTa CTY€HTOB
1. OTBEeTUTH HA BONIPOCHI 110 TeMe 3aAHATHUS:
1. dusnyeckue XapaKTepPUCTHKHU 3BYKa.
2. XapaKTepuCTHKHU CJIyXOBOI0O OILIYIIEHUSI M UX CBI3b ¢ (PU3MYECKHMHU XapaKTepUCTUKAMHU. 3BY-
KoBbIe u3mepenus. Ayaquomerpus. lllymomep.

3. ®duszuyeckue OCHOBBI 3BYKOBBIX METO/10B HCCJI€I0BAHMS B KiInHUKe. DoHOKapauorpad.

4. dusmuka cayxa. Dusznyeckoe 000CHOBaHUE MPHUHLIMIIOB, JIEKAIIUX B OCHOBE CTPOEHHSI OPraHOB
cayxa.

5. HMcTOYHUKY U MPHEMHHKH YJbTPa3Byka. OCO0eHHOCTH pacnpocTpaHeHus1 Y 3-BOJIHBI.

6. Ilpumenenme yJbTpa3ByKa B AUATHOCTHKeE. Y3-T0Kauusl.

7. JleiicTBHe yJbTpa3ByKa Ha BelIeCTBO, HA KJIETKH U TKaHU opraHusma. Ucnoab3oBanue yabTpa-
3BYKAa JUIS1 JIeYEHHUs].
8. HUudpa3Byk u BuOpanum.

2. IlpakTHyeckas paboTa HAa 3aHATUHH
2.1. BpinoJiHeHMe NPAKTHYECKHUX 3Q/1aHUI (pelieHNe 32/1a4) 10 PYKOBOACTBOM IpenoiaBaTes:
1. BbiHy:kaeHHbIe  KoJieDaHHe  ONHMCHIBAWOTCH  Au(depeHUNATbLHBIM  yYpaBHEHHEM
2
d°x dx : . .
0,4F + 0’48E +1,6x =0,8sin 3t. Haiiaure 4acTOTY 3THX BHIHY/KIEHHBIX KOJEOAHMIA cHCTEMBbI?
IIpu kakoii yacToTe BHelIHEH CHIIbI Oy1eT HA0II01aThCS pe30HaHC?
2. Pa3HocTb X012 ABYX 3BYKOBBIX BOJIH, IPUXOISIIUX B JIeBOe U MPaBOe yX0 YeI0BeKa, CO-
craBisieT 1em. Onpeaesnre caBur (a3 Me:xxay 000MMHM 3ByKOBbIMH OLIYILHEHUSIMHU VISl TOHA € 4ACTO-
Toi V =Iklu.

2.2. CamocTofiTeTbHAA IPYNINOBasi pa60Ta ¢ KOHTPOJIeM (IIPOBEPKOi) BHINOJHEHUS 3aIaHUA:
3. BbIHyXKIeHHbIE  KoJieDaHHe  OMUCHIBAIOTCH  Ju(depeHINANBHBIM  ypPaBHEHHEM
2
d“x dx . . .
O,4F + 0,48—t +1,6x=0,8sin 3t. Haiigure 4acTOTY TUX BLIHYKIEHHBIX KOJIeOAHHIT CHCTEMbI?
IIpu kakoii yacToTe BHeIIHel CHIIbI OyaeT HA0II0AaThCsl pe30HaHC?
4. Pa3HocTb X012 ABYX 3BYKOBBIX BOJIH, IPUXOSLIUX B JieBOe U NIPaBoe yX0 YeJI0BeKa, CO-
craBiaseT lem. Onpenenure cABUT ¢a3 MexkAy 000MMH 3BYKOBBIMH OIIYIIEHUAMM VI TOHA € 4acTO-
Toit V =Ikly.

2.3. UHanBHAYVAJILHAS CAMOCTOATEIbLHAS padoTa (0TPad0TKA NPAKTHYECKUX HABBIKOB):
5. Jlpe MammMHBI JIBH:KYTCH HaBCTpedy JApYr ApPYry €O CKOpoCcTAMH V, =20m/c m

V, =10m/c. MepBasi mammna xaer curnan ¢ vacroroii v = 800 [y . Kakoii 4acTOTBI CHIHAT YCIIbI-

IIUT BOJUTE]b BTOPOii MamMHBI: 1) 10 BCcTpeun MaliuH; 2) mocjie BCTpeYn Maun?
6. IlaoTHOCTH 370pOBOI MbIIIeYHOH TKanu cocTasiasier 1060kr/m3. E€ BonoBoe conpoTus-
Jaenne pasHo 1,63-10°kr/(m?-c). IIpu uccaeT0BAHMHE YILTPA3BYKOM OTPAKEHHBI CHIHAJ ObLT IPUHAT
yepes 2-10°c mocsie ussnyyennsi. Ha kakoii riiyGuHe B MBIIIEYHOI TKAHU ObLIa 00OHAPY/KEHA HEOTHO-
POIHOCTb.
7. Kakas yacTb MHTEHCHBHOCTH MeXaHMYeCKOW BOJIHbI MPOiiaeT M3 BOABI B Jied, eCJH CKOPOCTh pac-
npocTpaHeHus BoJHbI B Boxe 1500 m/c, a Bo abay 3980 m/c? IlnoTHoCTh Jbaa 917 kr/m®,

2.4.PemieHne CUTYAIMOHHBIX 32124
8. Jlpe MammMHBI JIBH:KYTCA HaBCTpedy JApYr ApPYry CO CKopoctamMu V, =20m/c m

V, =10m/c. MepBasi mammna xaer curnan ¢ vacroroii v = 800 [y . Kakoii 4acTOTBI CHIHAJ YCIIbI-
IIMT BOAUTEb BTOPOii MalIMHbBI: 1) 10 BCTpe4yn MAalIUH; 2) Mocje BCTpeYd MalmuH?

9. ILa0THOCTDH 310POBON MbIIIEYHOW TKaHu cocTasiasieT 1060kr/m>. E€ BoanoBoe conpoTus-
aenne pasuo 1,63-10%kr/(m?-c). [lpu Mccae10BAHME YIbTPA3BYKOM OTPAKEHHbI CHIHAJ ObLT IPHHSAT
yepes 2-10°c mocsie usnyyenusi. Ha kakoii riiyGuHe B MBIIIEYHOI TKAHU ObLIa 00OHAPY/KEHA HEOTHO-
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POIHOCTB.
10. Kakasi yacThb HHTEHCHBHOCTH MEXaHHYeCKOil BOJHBI NMPOiieT U3 BOAbI B J€/l, eI CKOPOCTh pac-
NPOCTPaHeHusi BOJIHBI B Bozxe 1500 m/c, a Bo abay 3980 m/c? IlnoTHoCTh ibaa 917 Kr/m®.

CamocTosiTeIbHAsI BHEAYAUTOPHAs padoTa CTYI€HTOB
1.03HAKOMHUTbLCS € TeOPeTHYeCKHM MATEPHAJIOM IO TeMe 3aHATHS ¢ UCHOJb30BAHHEM KOHCIEK-

TOB JIeKIM i W/ M1 peKOMeHIyeMoil yu4eOHoil InTepaTyphbl.

NoogkrwnE

8.
9.

2.0TBETUTH HA BONPOCHI LIS CAMOKOHTPOJIS

Yto u3yyaer akycTuka?

OaMHaKoBa JIM CKOPOCTH 3BYKA B ra3ax, sKHAKOCTSX M TBepPABIX TesJax?
3ByKOBbIe BOJIHBI IPO0JIbHBIE HIIH NONIepeYHble?

O0bsicHNTE MeXaHU3M 00pa30BaHUsA 3BYKOBOIi BOJIHbBI?

Yro Ha3bIBaeTCS TOHOM? YMCTHIM TOHOM? HIyMOM?.

Kak onieHUTH ypOBeHb HHTEHCHBHOCTH MEXaHMYECKOH (3BYKOBOI1) BOJIHBI?
Ha3oBuTe cy0beKTHBHbIE XapPAKTEPUCTHKH CIYXOBBIX omymeHuii? Kakum o00beKTMBHBIM Xa-
PaKTepPUCTHKAM OHHM COOTBETCTBYIOT? UTO Takoe mopor ciabIumMocTu?

B xakoM 4acTOTHOM AMana3oHe YeJ0BeYecKoe YX0 HandoJee YyBCTBUTEIbHO?
Cdopmyaupyiite 3axkoH BeGepa-Pexnepa.

10. Yrto Takoe ayamoMeTpusi? ayamorpamma?

11. Yr1o Mo:kHO OIIpeneuTh 0 KPUBOW paBHOIi rpoMKocTH?

12. Kakue MeTOAbI OTHOCATCS K 3BYKOBBIM METO/aM HCCJI€IOBAHUS B KINHUKe?

13. OnummuTe CTPOEHHE OPraHa CcJIyXa YeJ0BeKa.

14. Yem 3aKaHIMBAETCS HAPYKHBIN CJIyX0BOi#i mpoxos?

15. Ha3zoBuTe Teopuu BOCHPHUATHS 3BYyKa?, 4eM OHU OTJIMYAIOTCSH APYT OT Apyra?

16. Kak onpepaeisieTcsi BOJIHOBOE CONMPOTUBJIEHHE?

17. SIBieHue Ha rpaHuie pa3aena ABYX cpea? OT 4ero 3aBUCHUT MPOHHKHOBEHHE 3BYKOBOii BOJIHBI U3

O/IHOIi cpenbl B APYyryio?

18. YcTpoiicTBo oprana ciayxa. HazHaueHHe 0TIeJbHBIX YaCTeH.

19. Yrto Takoe ypoBeHb rpoMKocTH? IlpuBeauTe eTMHNIBLI H3MEPEHHUsT YPOBHS IPOMKOCTH.
20. lnsa kakuX 4acToOT crpaBeajuBa Tejedonnasi teopusi Pesepdopaa?

21. Pe3onancHasi Teopusi ['eJIbMrosibua, eé TOCTOMHCTBA U HEOCTATKH.

22.

IIpuBeauTe cOBpeMeHHYIO TEOPUIO BOCIIPUATHS 3BYKa.

23. UTo HA3BIBAIOT YJIbTPA3BYKOM?

24,
25.
26.
217.
28.
29.
30.

Ha ocHoBe kaKkuX fIBJIeHUH paGoTaIOT YIbTPa3BYKOBbIE U3IyYaTe u?
YTo JIeKUT B OCHOBE YJIbTPAa3BYKOBOM IHATHOCTUKH ?

Yro Takoe yabTpasBykoBas Jokanus (Y3-moxkanus)?

Kakue geiicTBus 0Ka3bIBaeT Y3 HA OHOJIOrHYECKHE 00bEeKThI?

YTo Takoe KaBUTAIUA, YCJIOBHS €€ BOSHUKHOBeHUs1?

Yro siBjIseTCS IEPBUYHBIM MEXaHU3MOM YJIbTPa3ByKOBOI Tepanuu?
Yro Ha3bIBaeTcs HH(PPa3ByKOM?

3) IIpoBepuTH CBOM 3HAHHUSA C HCI0JL30BAHHEM TECTOBOI0 KOHTPOJIA.

1. Axycruka uzydaer
1) ynpyrue Kosje6aHusA M BOJTHBI
2) 3JIEKTPOMATHUTHBIE BOJTHBI
3) BOJIHBI HA IOBEPXHOCTH KMIKOCTH.
2. KoaebdarenbHoe 1BUXKeHHE — ITO
1) moBTOpsIIONIMECH OTKJIOHEHHSI (PU3HYECKOr0 TeJia WIH MapaMeTpa ero COCTOSIHUS TO B OJIHY, TO
B JIPYI'yI0 CTOPOHY OT I0JIO’KeHHUsI PABHOBECHS
2) OTKJIOHEHHSs (PU3HYECKOTr0 TeJIa WU MapaMeTpa ero COCTOSIHUSA OT MOJIOKEHHSI PABHOBECHS
3) noBTOpsiOIeecs] H3MeHEHHE MOJIOKEHNUs TeJIa B POCTPAHCTBE.
3. Pe3oHaHc —3TO siBIeHUe
1) mocTHKeHHs] MAKCHMAJIBHON aAMIUIMTYIbI KOJIE0AHUH /s 3aIaHHBIX COOCTBEHHOH 4YacToTe W
ko3 puumeHTe 3aTyXaHUsl K0J1e0aTeJIbHOI CHCTEMBI
2) He3HAYHTEJIbHOTO YBeJHYEHUs] aMIUTUTYIAbl KOJIeOaHHH NMPH CTPEMJIEHHH YACTOThI BBHIHYKIA-
omieil CHJIbl K 0eCKOHEYHOCTH
3) mocTH:KeHHsI MUHUMAJILHOI aMILTUTYAbI KOJIeOaHUii ISl 3aJaHHBIX COOCTBEHHON YacTOoTe H KO-
3¢ PpuumenTe 3aTYXaHUs K0J1e0aTeJIbHOI CHCTEMBI.
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4. Tlpu BOJIHOBOM ABH:KEHHH OCYIIECTBJISIETCS

1) mepeHoc 2Hepruu 6e3 nepeHoca BeUIeCTBA

2) mepeHoC IHEPTUH U NMEePEeHOC BellecTBa

3) mepeHoc BemiecTBa 0e3 MepeHoca YJHEPrH.

5. Kakummu paktopamu omnpeaensiercss rpOMKOCTh 3ByKa?

1) moporom CJOBIIIHMOCTH

2) moporoM 60JieBBIX OLIYIEHU

3) MHTEHCHMBHOCTHIO, YACTOTOM

4) cneKTpoM 3BYKa.

6. I'poMkocTb 3ByKa 3aBUCUT

1) ot cBOWiCTB cpeabl, B KOTOPOii pacnpocTpaHsieTcs 3BYK

2) OT HAYaJbHOIl HHTEHCHBHOCTH HA MOPOre CJIABIIIMMOCTH

3) OT HHTEHCHBHOCTH H YaCTOTHI 3BYKOBO# BOJIHBI.

7. BpIcoTa 3ByKa 3aBHCHT

1) ot cBOWCTB cpebl, B KOTOPOii pacnpocTpaHsieTcs 3BYK

2) OT 4acTOThI 3BYKOBOii BOJTHBI

3) OT HHTEHCHBHOCTH 3BYKOBOii BOJIHBI

4) oT aMILUIMTYIbI KOJIEOAHUS HCTOYHHKA 3BYKA.

8. Kaxkasi yacToTa COOTBETCTBYeT OCHOBHOIf TapMOHHUKeE B AKyCTHYECKOM CIIEKTpe CJI0KHOT0 TO-
Ha?

1) HauOoJbIIAs YACTOTA CIIEKTPA

2) HaMMeEHbINAsi YaCTOTA CIeKTPa

3) cpeaHsis YACTOTA CHEKTPA

4) cpenu MpeNJI0KEeHHBIX OTBETOB HET BEPHOTO.

9. TemOpy 3ByKa, Kak cy0beKTHBHOI XapaKTePUCTHKE 3BYKa COOTBETCTBYET

1) cmekTpaJbHBIH COCTAB 3BYKOBOI0 KOJI€OaAHMS

2) 4acToTa TOHa

3) ammiauTyaa KoJieGaHuil B BOJTHE

4) 3BYKOBOE JaBJIeHHE

5) HMHTEHCHBHOCTH 3BYKa.

10. IIpu aynuoMeTpuH UCHOJIb3YIOT KPUBYIO PABHOI I'POMKOCTH HA MOPOre CJILIIUMOCTH, KOTOpas
npeacTasjaser coo6oi

1) 3aBHCHMOCTb 3BYKOBOI'O JaBJIEHHsI OT JUIMHBI BOJIHBI 3BYKa

2) 3aBHCHMMOCTb HHTEHCHBHOCTH OT JJIHHBI BOJIHBI

3) 3aBHCHMMOCTH YPOBHSI HHTEHCHBHOCTH OT 4acCTOTHI 3BYKa.

11. OcHoBHOe Ha3HAYEeHHeE CPeIHero yxa

1) cnocodcTBOBATH NMepeaaye BHYTPEHHEMY yXY 00JIbllIeii HHTEHCHBHOCTH 3BYKa

2) ociaadjeHne nepenavn KoJedbaHmii B ciiyuyae 3ByKa 001b1I0/i HHTEHCHBHOCTH

3) cmocoGcTBOBATH NMepeiavye BHYTPEHHEMY YXy MeHbIlIeli MHHTeHCHBHOCTH 3BYKa.

12. 3ByKkoBOCHIPUHUMAIOIIUM OPTaHOM SIBJISIETCS

1) yanTka

2) BeCTHOYJISIPHBII anmapar

3) cpennee yxo

4) Hapy:KHOE yXO.

13. K 3ByKOBBIM M€TO/1aM HCCJI€I0BAHUS B KIMHUKE HEJIb3sl OTHECTH

1) Y31

2) MepKyCcCHI0

3) aycKyJbTaIuio

4) donokapauorpaduio.

14. Undpa3BykoM HA3bIBAIOT MEXaHUYECKHE BOJIHBI C YACTOTOM

1) meHblIeii BocnpuHHMaeMoii YesioBedecknM yxoMm (16-25 I'm)

2) 6oJee 1000 I'g

3) menee 20 xI'y

4) HeT ompeIeJIEeHHOTO Mpejesia.

15. YabTpa3BykK - 3T0

1) sJexkTpuYecKHe KOJIeGAHUS ¢ YACTOTOI, BbIIIEe 3BYKOBOI

2) MexXaHWYecKHe K0JieGaHusi U BOJIHBI ¢ YacToToii meHee 16 I'iy

3) MexaHWYecKHe K0JIeGaHUsSI U BOJHBI C YacTOTO¥ 0os1ee 20 k',
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16. SIBjieHue KABUTALIMM BO3HUKAET B Cpe/ie MPU NMPOXO0KIEHNH B Hell yJIbTPa3BYyKa, et

1) cpena o6J1agaeT MaJI0ii JIOTHOCTHIO

2) Y3-BoJHa uMeeT 60JIbIIYI0 HHTEHCHBHOCTH

3) ¥Y3-BoJHA HMeeT MAJIyI0 HHTEHCUBHOCTb.

17. Yto siBisieTCHA MePBUYHBIM MEXaHU3MOM YyJIbTPa3BYKOBOIl Tepanuu?

1) pe3oHaHCHbIE SIBJIEHHSI B TKAHSX H OpraHax

2) BO3IeiiCTBHE HA HEHTPAJIbHYI0 HEPBHYIO CHCTEMY

3) MexaHHYecKoOe U TeII0BOe IeiiCTBHE HA TKAHU

4) MOHW3AIUS U THCCONHAIMS MOJIEKY.T

5) Bo3aeiicTBHe HA MepudepHIECKYI0 HEPBHYIO CHCTEMY.

18. B ocHoBe y1bTPa3BYKOBOI JUATHOCTHKHM JIESKUT CJIeyIOLIee siBJIeHUE

1) ckopocTh pacnpocTpaHeHHs YJIbTPAa3BYKa B PA3JIMYHBIX TKAHIX Pa3IHYHA

2) pa3IMYHble TKAHU B PA3HON CTeNeHH CIOCOOHBI MOTJIONIATH YIbTPa3BYK

3) yJabTpa3BYK He MOKET Oru6aTh HUKAKHeE NMperpaabl (HEOAHOPOTHOCTH HA CBOEM ITyTH)

4) npu NpoxXoKIEHUHU Yepe3 BelleCTBO M3MEHSETCs 4YacToTa yJIbTPa3ByKa.

19. YasTpa3BykoBas gokauus (¥Y3-j10kamnus) 3To

1) ompeneseHne ¢ MOMOLIBIO YIBTPA3BYKa PACHOJIOKEHUs M Pa3Mepa HEOHOPOIHBIX BKIIOYEHHId,
NoJI0CTell, BHyTPEHHUX OPraHOB M T.II.

2) BH3yaJIu3alMs TKAHell U OPraHoOB YeJI0BeKa

3) ompeaesieHHe CKOPOCTH ABHKYIIHXCSI CPE/l B OPraHu3Me.

20. ¢ dexT lonmsiepa ucnoab3yeTcs AJs ONpeaeeHusi CKOPOCTH KPOBOTOKA, CKOPOCTH JBUKEHHS
cepAeYHbIX KJIANAHOB. JTOT 3PdeKT 3aKiIdaercs

1) B M3MeHEHHMHM YaCTOTHI CHMI'HAJIA, MEPeIaBAeMOro M3JjydyarejieM, MPH IBHKEHHH HCTOYHHKA K
Ha0JII0/1aTeJTI0

2) B M3MEHEHHHU CKOPOCTH ABMKEHUsI HCTOYHUKA MPH ero cOJUMKeHNH ¢ HabIo1aTeeM

3) B H3MEHEHHHM YaCTOThI BOJIHBI, BOCHPHHUMAEMOiIl Ha0J/I0aTe/eM, NP B3aHMHOM MepeMmelrie-
HHMH UCTOYHMKA M HaOIr0gaTes.

4) BoInoIHUTHL NPAKTHYECKHE 32IAHH.

1. Pa3pbiB 0apaGaHHOl NepenOHKU HACTYNAET MPH YPOBHe HHTEHCHUBHOCTH 3BYKa Lo=150ab. Onpe-
JAeJUTe HHTEHCUBHOCTh, aMILIUTYAHOE 3HAYeHHEe 3BYKOBOI0 JaBJIeHHS M aMILTUTYAy CMellleHUsl YacTUIl B
BOJIHE /IS 3BYyKa 4acToToii vV = 1k/y , Ipu KOTOPHIX MOKET HACTYNHUTH Pa3pbiB 0apadaHHOi MePenoHKH.

2. JIBa 3ByKa yactoroii v = 1x/y oramvarorcs mo rpoMmkocta Ha 1 ¢hoH. Bo ckoIbKO pa3 oTIMYAIOT-

csl MX MHTEHCUBHOCTH.

3. IIpu TMArHOCTMPOBAHUM MATOJOTMYECKOT0 M3MEHeHUs] B TKaHSIX OPraHu3Ma yJbTPa3ByYKOBBIM
MeTOI0M OTPAKEHHbII CHIHAJ ObLT NPUHAT 4Yepe3 5-10° ¢ mocye usnyyenusi. Ha kakoii riay0une B TKa-
HSAX ObL1a 00HAPYKeHa HEOJHOPOIHOCTh?

5) Hanucatsb pedepar
a. buodusuka Bkyca.
b. Buodusuka oGoHsIHUS.
C. buodusnka BHelIHero AbIXaHUs.

Pexomenngyemasi autepatypa:

OcHoBHaf quTepaTypa

e MeaunuHckasa u oOuojoruueckas ¢usuka: yueoHuk/Pemuzon A. H. - 4-e u3a., ucnp. u nepepad. - M.:
"T'90TAP-Meana", 2016, 2018. - 656 c.: na.

e (COopHHMK 32124 IO MeIMIUHCKOHI B OHoTorHYeckoii pusnke : yued. mocodue nis By3os/A. H. Pemnu-
30B, A. I'. MakcuHa. - 4-e u3j., crep. - M.: Jlpoda, 2010. - 189 c.: puc. -

JlonoaHuTeIbHAS JUTEpPATYpa

e @usuka u Ouodu3MKa : Kypc JeKIUi AJd CTYIeHTOB Me/l. By30B /B. ®@. AnToHOB, A. B. Kop:xyeB, AH-
TOHOB B. ®. - 240 c. : ni.3-e u3a., nepepad. u gom. - M. : "I'DOTAP-Meana', 2007

e COOpHMK TeCTOBBIX 3a/1aHUI M0 AucHuNIMHAM ""@Pu3uka, MaTeMaTuka', ""MeauuuHckas u 6M0JI10TH-
yeckas (pusuka'': yuedoHo-meronnueckoe nocodoue/B. A. Kynpsisuesn [u ap.]. - Kuposckuii I'MY. - Ku-
poB: Kuposckuii 'MY, 2018. - 94 ¢

¢ PykoBOACTBO K NPAKTHYECKUM 3aHATHAM N0 pu3nke: yueOHO-MeToau4eckoe nocodue/Jlynenko E.B.,
Kopotkosa O.JI. - Kupos: ®I'BOY BO Kuposckuit 'MY Munsapasa Poccun, 2017
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Pasznen 4. Mexanuka :KuaKoCTe.
Tema 4.1. MexaHHKa KUAKOCTEN.
Tema 4.2. CBolicTBa )KHAKOCTEI
Heab: Cnoco0cTBOBATH (POPMUPOBAHMIO 3HAHUI U YMEHHIl M0 YKa3aHHOW TeMe C MOCJIeAYIOUIUM MPaK-
TUYECKUM NMPUMEHEHUEM.
3apaum:
PaccMoTpeTh 1 0CBOMTH OCHOBHBbIE MOHATHS U 3AKOHBI M0 YKAa3aHHOII TeMe
CdopmupoBaTh aJIropuT™MbI MOAX01a K PACCMOTPEHUIO U3yUaeMbIX BONIPOCOB
3akpenuTh YCTOWYMBYI0 BOCIPOM3BOJAMMOCTH MOJIOKUTEILHBIX Pe3yJbTATOB NPH PACCMOTPEHUH
NMPUKJIATHBIX BONPOCOB U PelIeHMU HOBBIX 3a/1a4

Oo0yyarommuiicst OcHOBHBIC NOHATHS, ONpeieJieHNs, 3AKOHOMEPHOCTH SIBJIeHUIl, M3y4aeMbIX B
JOJIZKEH 3HATh JITAHHOM TeMe
AJITOPUTMBI PellICHHS THIIOBBIX CHTYallMOHHBIX 32124.

O0yuaromuiicst Pemate THIOBBIE CHTYAaHHOHHBIC 32/1a4H 110 PACCMOTPEHHBIM aJITOPHUTMAaM.
H0JIKeH YMeTh Iloab30BaThCA MHCTPYKIMSAMH IJIsl OMUCAHUS NMPAKTH4YeCKOH padoThl ¢ Jiabopa-

TOPHOI U MEAUMLIMHCKOU anmaparypou.
Ooyuarwmuiics Hagbikamu caMocTOsITeIbHOM padoThl ¢ Y4eOHOM M HHCTPYKTUBHOI JIUTEPATYPOil.
H0JIKEeH BJajeTh Hapbikamu M37102KeHUSl M3y4aeMoro MaTepuasia B NMCbMeHHOM U yCTHOH (popme.

CamocTosiTeqIbHAsI AayINTOPHAsA padoTa CTyAEeHTOB

1. OTBeTHTH HA BONPOCHI 110 TeMe 3aHATHS:
Kakmue pexumbl Te4eHUs JKMIKOCTH CyLIECTBYIOT?
OO0bsicHUTEe BOSHUKHOBEHNE CUJIbI BHYTPEHHEr 0 TPeHHU .
Hannmmure ypapHenne HoroToHa 1J151 TeUeHNs BA3KOM KUAKOCTH.
Kak 3aBHCUT BA3KOCTD KUJAKOCTH OT TeMIlepaTypbi?
Yro TaKkoe HBIOTOHOBCKHE H HEHBIOTOHOBCKHE KHIKOCTH?
3anummute dpopmyay Ilyaseiinsn, npoanaausupyiite ee.
BeiBeaure popmyJty /sl onpesesieHUs1 BA3KOCTH BUCKO3MMETPOM.
Kakmue cuiibl BO3HUKAIOT NPU ABUKEHUM TeJia B BA3KOI cpene?
BeiBennTe popmyJry 1i1s1 onpenesieHus BA3kocTH Mo Metoay Crokca.
0. HazoBuTe exuHUIBI H3MEPEHUS B3KOCTH.
1. Kakoe 3HaueHue UMeeT onpeaeieHue BA3KOCTH OMOJOTHYECKUX KUAKOCTEH B MeAUIIHHE?
12. KakoBbl NPUYHHBI BOBHHKHOBEHHS MIOBEPXHOCTHOT0 HATSKEHUS KUAKOCTEMH?
13. Yem oTiiM4arOTCs APYT OT APYra CHJIbl MOBEPXHOCTHOTO HATSKEHUS] M CHJIBI MOJIEKYJIAPHOTO 1aBJie-
Hus?
14. TloyeMy Ha KOCMHYECKUX KOPadaAX mapoodpa3Hyo GopMy NPUHUMAIOT KHIKOCTH Aa:ke 0OJIbIIe
Macchl, YeM KanJs?
15. Yro xapakTepusyeT KO3(pGUIMEHT MOBEPXHOCTHOI0 HATSKEHUS JKUIKOCTH?
16. Kak 3aBHCHT KO3()(UIMEHT MOBEPXHOCTHOI0 HATSZKEHHS OT TeMIEPATYPhI M KAKOBA MPUYHHA ITOMH
3aBHCUMOCTH?
17. IloueMmy MOKpBbIe BOJIOCHI CIUNAIOTCHA?
18. IloueMy HeKOTOpPHIE€ HOBbIE TKAHU MOCJIe CTUPKH CaasATCHA?
19. Kakoe 3HayeHne MMeeT U3yYeHHe MOBEPXHOCTHOIO HATSI:KEHHU s A1 MeJULMHbI?

RERowo~NoOR~WONE

2. IIpakTHyecKas padoTa HA 3aHATHH
2.1. BpinoiHEeHHE NPAKTHYECKHUX 3aJaHui (pellleHNe 3a/1a4) IM0J PYKOBOJACTBOM NMPENoaaBaTe s :

1.  OnpeaeauTh CKOPOCTH OCEAAHNS IPUTPOLUTOB B MJIa3Me KPOBHU (B MM/4) HCXOAA U3 Mpeano-
JIOKeHHSA, YTO OHU UMEIOT (opMy IIAPUKOB THAMETPOM 7 MKM M He CKJIEHBAIOTCH MEKAY cO0O0ii.
2. Kapmannblii uaraastop B-169 npu pacnbliieHHH MO3BOJISIET MOJTYYUTh a3P030Jb ¢ YaCTHIA-

Mu guamMeTpoM 3 MkM. OnpeneJuTsh padoTy, He00X0AMMYIO /ISl IpeBpalleHus 1 r 0JJMBKOBOro Macjia B
a3po30Jb npu Temneparype 20° C.

3. B ropnzoHTa/ILHO PACHONOKEHHBIH KAMMILIAP Ha0upaercsa 0,3 Mu1 KPOBH Tak, YTo o0pa3yeT-
¢ cTOJ0MK JIMHOH 12 cM. BpITedeT I KpPOBh M3 KANMILISAPA, €CJIM ero NOCTABHTH BEPTHKAJIBHO?
CKoJ1bKO KPOBM OCTaHeTC B KanuJusipe?

2.2. CaMmocTOfITEILHASA TPYNIIOBAs pad0Ta ¢ KOHTPOJeM (IPOBEPKOIi) BLINOJTHEHHUS 3aaHNA:
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1. OmnpeneJuTh CKOPOCTH OCeJaHUSI IPUTPOLMTOB B INIa3Me KPOBH (B MM/4) HCXOAS M3 IPeaIo-
JIOKEHHs1, YTO OHH UMeEIOT (JOPMY IIAPMKOB IMAMETPOM 7 MKM M He CKJIEeHBAIOTCHA MeKAY cO0Oii.

4, Kapmannblii uaraastop B-169 npu pacnbliieHHH MO3BOJISIET MOJTYYUTh a3P030Jb ¢ YacCTHHA-
MM guamMeTpoM 3 MkM. OnpeneJuTs padoTy, He0OXOAUMYIO AJIsl MpeBpamieHusi 1 T OJTUBKOBOIO MacJja B
aspo3oab npu temmnepartype 20° C.

5. B ropu3oHTa/ILHO PacNoI0KeHHBIH Kanuisap Hadupaercs 0,3 Ma KpoBH Tak, 4TO 00pa3yeT-
¢ cToJ0MK JuIMHON 12 cM. BpITedeT 1M KpPOBh M3 KANMLISAPA, €CJIH ero NOCTABUTH BEPTHKAJIBHO?
CKO0JbKO0 KPOBH 0CTAHETCsl B Kanmuuisipe?

2.3. UnanBuAYAJbHASA CAMOCTOATEIbHAS Pa00oTa (0TPAGOTKA NPAKTHYECKHX HABBIKOB):

6. Y 4YenoBeka B MOKOe BeJUYNHA KPOBOTOKA HA 100 r MBI pyKH paBHa B cpeJHeM 2,5 MJ K
MHHYTY. OnpenejuTh KOJHYECTBO KAIMJLIAPOB B TKAHAX MbIILIL, CYUTASA, YTO [JUIMHA KAXKIOI0 U3 HUX
coctapasier 0,3 MM, a quametp 10 mxM. Pa3HoCTh 1aBJieHMH HA KOHIAX KaANMJJISIPOB NPHUHATO PAaBHOMH
33,3 rlla.

7. IIpu HOpMAaJILHOI YacTOTEe COKpPALLEHUI cepaua MOJHbIH KPYroBOPOT KPOBH IMPOMCXOIMT 3a
60cex. Cuutasi 00beM KPOBH PaBHBIM 5.1, onpe/e/UTh 001ee COMPOTUBJIeHHEe KPOoBOTOKY. Ilepenan nas-
JIeHUsl B cepAue NpUHATH paBHbIM 13,3kI1a.

8. Omnpeneaure MakCHMAJIbHOE KOJHYECTBO KPOBHU, KOTOPOe MOKeT MPOITH 4epe3 aopty B 1 ¢,
4TO00bI TEYEHHE COXPAHSJIOCH JJAMUHAPHBIM. {uamerp aoptsl D=2cMm, BsizkocTn kpoBu Smlla-c.

2.4.PemieHyie CHTYallMOHHBIX 32/12Y4:
9. Omnpeneautsb padoTy cepaua 4e10BeKa B I0KOE MPH 0JHOM COKPALLEHUH H er0 MOIIHOCTb, eC-
JIM CcpeJHee JaBJieHHe, IPU KOTOPOM KPOBb BbIOPachbIBaeTCsl B A0PTYy JIEBbIM KeJyJ104KOM, paBHo 133,3
rlla, ynapusiii 00bem 60 MJ1, ckopocTh KpoBH B aopte 0,5 M/c. Pa6oTra mpaBoro xexya04ka cOCTaBJIsieT
npumepHo 0,2 padoThbl J1eBOr0 KeJyA04Ka, a Bpems UX cokpamenus 0,3 c.
CxopocTh MyJIbCOBOIH BOJHBI B apTepusix coctapiseT 8 m/c. UeMy paBeH MOAyJIb YOPYrocTH 3THX
COCY/I0B, €CJI U3BECTHO, YTO OTHOLIIEHHME Pajuyca NMPOcBeTa K TOJIIHHE CTEHKH COCy/1a PaBHO 6, a MJIOT-
HOCTH COCYAMCTOli cTenku paBHa 1,15r/cm®

CamocTrosiTeIbHASI BHEAYAUTOPHAas padoTa CTY/IeHTOB

1.03HAKOMHUTBLCH € TEOPETHYECKHM MATEPHAJIOM MO TeMe 3aHSITHS C MCHOJb30BAHUEM KOHCIEK-
TOB JIeKIIH U/MJIH PeKOMEHyeMoii yueOHoii TuTepaTyphbl.

2.0TBEeTHTHL HA BONPOCHI LI CAMOKOHTPOJIS
1. MoyeMy ¢ MIOMOIHI0 KAMMMJJSIPHOT0 BUCKO3MMeETPA MPOBOAAT He a0COJI0THOe U3MepeHne TNHAMM Ye-
CKOH BA3KOCTH MCCIeyeMOl KUAKOCTH, 2 CPABHEHHE €€ ¢ BA3KOCTBIO ITAJTOHHOM KUAKOCTH (Yalie Bcero
AUCTHVIMPOBAHHAS BOJA).
2. Yem o0bsicHsIETCS Mepenaji AaBJIeHUI NPH TeYeHNH KUAKOCTH B KATWIJISIPHOM BHCKO3UMeTpe?
3. UTo MOHUMAIOT MO/ MOCTOAHHOM NMpudopa B padoTe ¢ BUCKO3UMETPOM ?
4. kakue (aKkTOpPHI BIUSIOT HA TOYHOCTH Pe3yJbTaTa NMpPH onpeneieHue Ko3ppuuneHTa TUHAMUYECKOH
BSAI3KOCTH C MOMOIIBI0 KANMJJSIPHOT0 BUCKO3UMeTpa?
5. lloyemy mpu omnpeaedeHUM BA3KOCTH KHAKOCTH MeToaoM CTokca AUaMeTp IIApUKA J0JKeH ObITh
MHOI0 MeHbLIe JHAMEeTPa COCyAa ¢ MccJIeyeMOil ;KUAKOCThIO.
6. Ilouemy mepea omycKaHueM IAPUKa (IPOOHHKH) B IJIMI[EPUH €ro MpeIBapUTe]bHO CMAYMBAIOT IJIH-
nepunom?
7. YTo oka3pIBaeT BJAUSHME HA TOYHOCTH Pe3y/abTaTa NMpH onpeaejieHd BA3KOcTH MeToaoM CTokca?
8. Kak BIUSIIOT Ha BA3KOCTH KUAKOCTH npuMecu? OTBeT 000CHOBATD.
9. Kakue cuibl JeHCTBYIOT HA KaIUIIO KMIKOCTH TPH ompenejeHuH Kod(GHUHEHTAa MOBEPXHOCTHOIO
HATSI’KEHUS METOJ0M «OTPbIBa KameJb»? Ycia0BHe, MPH KOTOPOM KaIJisi OTpbIBaeTcsi?
10.Kakue ¢akToppl BJIMSIOT HA TOYHOCTHb pe3yJjbTaTa ompeiaejeHust Ko3¢@uimeHTa NOBEPXHOCTHOIO
HATSIKEHHMS METO0M «OTPbIBA KamneJby»?
11.Tlouemy npu ompeaedeHu: KOIPPUIMEHTA MOBEPXHOCTHOT0 HATSZKEHUS METO/I0M «OTPbIBA KOJIbIA»
YYHTBHIBAETCS ¥ BHYTPEHHUH M BHEIIHUI JUaMeTP KoJibua?
12.Kakue cuibl 1eliCTBYIOT Ha KOJbI0 B MOMEHT NMPEALIeCTBYIOIIHNI OTPHIBY KOJIbIa?
13.Kakue ¢akTopbl BJAHSIOT HA TOYHOCTH ONMpeeeHUs pe3yJbTaTa NpPH ompeneleHun Koddduuuenta
NMOBEPXHOCTHOTO HATSKEHUSI METOAOM «OTPbIBA KOJbIa»?
14.00bACHUTH 32aBUCUMOCTb KOI((PHUIHEHTA MOBEPXHOCTHOI0 HATSIZKEHUSI OT KOHLUEHTPALUM PacTBOpa.

3.IIpoBepUTHL CBOM 3HAHMS C HCII0JIb30BAHNEM TECTOBOI0 KOHTPOJIS :
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10.

11.

JJ1st BHyTpEHHero CTPOeHHUsI JKUAKOCTeH XapaKTepeH
1) OTMKHUI MOPSAOK YACTHIL
2) naJbHUH MOPSAIOK YACTHIY
3) Heynopsi104eHHOE MOJI0KeHNe YACTHIL.
CylecTBOBaHNe IOBEPXHOCTHOI'O HATSIKEHUs 00bSACHSIETCSI:
1) Haau4YMeM CHJI MEKMOJIEKY/ISIPHOTO B3aUMO/IeiiCTBUS
2) Xa0THYEeCKHM JBHKEHHEM MOJIEKYJI KUTKOCTH
3) TeKy4ecTbI0 )KHIKOCTH
4) HaJIM4YHeM CHJ TSKECTH, AelCTBYIOIHX HA )KUIAKOCTD.
IloBepXHOCTHOE HATSIZKEHHE OTIpeaessieTcs:
1) paboToii, 3aTpayeHHOli Ha MepeMeleHne eTHHUIBI 00beMa TeKyIIeil JKUAKOCTH
2) TNOJIHOI BHYTpPeHHei IHeprueii suaKkocTu
3) H3MeHeHHeM BHYTpPEHHel JHepruu )KHAKOCTH
4) paGoToii, 3aTpaYeHHO# HA CO3J]aHNe eIMHUYHOI MOBEPXHOCTH KHIKOCTH
5) naBjieHMsi, 0Ka3bIBA€MOI0 Ha CBOOOTHYIO OBEPXHOCTD KHIKOCTH.
Cunia noBepXHOCTHOIO HATS’KEHMs HANIPABJIEHA:
1) 1o KacaTeJIbHOI K CTEHKaM COCy/a, B KOTOPOM HAXOIHTCS KHIKOCTD.
2) 10 KacaTeJIbHO K MOBEPXHOCTH KUIKOCTH
3) mepHeHIHKYJSIPHO CTEHKAM COCY/ia, B KOTOPOM HAaXOAUTCS KUIAKOCTH
4) mnepneHANKYJISPHO K MOBEPXHOCTH KUIKOCTH.
Kuakocts ABJsieTcsl CMauyMBalollell TBep/oe TeJI0, eCJIM CHJIbI PUTSZKEHUs MeKAy MOJIeKyJIaMH ca-
MOM KHAKOCTH
1) Goublie, YeM CHIIBI IPUTSKEHUST MEKIY MOJIEKYJIAMH TBEP/IOT0 TeJia U )KUAKOCTH
2) MeHbIIe, YeM CHJIbI IPUTSIZKEHHsI MeKIY MOJIEKYJIaMH TBEPIOT0 TeJia U s KHIKOCTH
3) paBHBI CHJIAM NPUTSIKEHUsI MEKIY MOJIEKYJIAMH TBEP/IOro TeJia H )KUJAKOCTH
4) He paBHBI CHJIAM NPHUTSKEHUS] MEKIY MOJIEKYJIaMHU TBEPIOT0 TeJIa U KUIKOCTH.
BeicoTa mogHATHA cMavyMBaroUlell KUAKOCTH B KAWJLISIpe ONpeaeseTcs:
1) cBolicTBaMH KHIKOCTH, CBOHCTBAMH MaTepHaja KaWLIsIpa U ero paanycom
2) cBoiiCTBAaMHU MaTepHa/ia KANWJLISAPA U ero THaMeTpoM
3) CcBOIHCTBAMH KHIKOCTH W PAJIHYCOM KAaNMWJLIApPa
4)  cBOICTBAMM KUIKOCTH.
B ypaBHeHUH Hepa3pPBIBHOCTH CTPYH NOCTOSIHHOM SIBJISIETCS] BeJIMYMHA
1) npousBeeHUsI CKOPOCTH Te€YEHMS KUAKOCTH HA 00beM KUAKOCTHU
2) npou3BeeHNs CKOPOCTH TeYeHUsl KUAKOCTH HA MoNepevyHoe cevyeHne TPYOKH TOKA KUAKOCTH
3) npousBeaeHUs1 JABJIEHHS B )KUJAKOCTH HA MONepeYHOe cedeHre TPYOKH TOKA KMIKOCTH
4) NoJIHOTO 1aBJIEHHs], PABHOI'0 CyMMe CTATHYeCKOro, r’MIAPOoCTATHYECKOI0 H ANHAMUYECKOr0 AaB-
JIeHHu
5) npousBeneHust 00bEMa JKUAKOCTH HA JUIMHY TPYOKM TOKA KUAKOCTH.
CoruacHo ypaBHennio bepHyJin 11s 1100010 nNonepevyHoro ce4eHus MOTOKa KUIKOCTH OCTAETCA 1MO-
CTOSTHHBIM
1) mnpou3BeaeHHe CKOPOCTH TeUeHHsI )KHIKOCTH HA NONEPEeYHOEe cedeHne TPYOKH TOKA KUIKOCTH
2) TOJIHOE JaBJIeHHE, PABHOE MPOU3BEIeHHIO CHIIBI 1aBJIEHNUS] HA ILIOINA/b NONEPEYHOr0 CeYeHHsI
NoTOKA
3) nmoJgHOe JaBJieHWE, PABHOE CyMMe CTATHYECKOr0, THIPOCTATHYECKOT0 M JTHHAMUYECKOT0 J1aB-
JIeHH I
4) moJiHOe JaBJIeHHE, PABHOE CYMMe CTATH4YeCKOr0 M IHHAMHYECKOI0 aBJIeHHil.
IIpu 1aMUHAPHOM TeYeHUM:
1) cxopocThb YacTHI B JJI0OOM MecTe TPYObI HEMPEPHIBHO M Xa0THYHO MEHSIETCSI
2) CKOpPOCTH YaCTHI B JIOOOM MecTe TPYObI He MeHsIeTCSl ¢ Te4eHHeM BpeMeHH
3) CKOpPOCTH YaCTHI B JIIOOOM MecTe TPYOBbI MEHsIeTCH MO ONpeieJIeHHOMY 3aKOHY
4)  CKOPOCTDH YACTHII B Pa3HBIX MeCTaX TPYObI pa3jinyHa.
I'emopmHaMuKa M3y4aeT 3aKOHBI IBHKEHHUS
1) KpoBH MO0 KPOBEHOCHBIM COCYIaM
2) BoAbI MO TPyOaM
3) 11000ii :KUAKOCTH B OPraHU3Me YeJ0BeKa.
H3BecTHO, YTO KPOBB ABJIAETCS HEHBIOTOHOBCKOM KHIKOCTBIO, T.€. €e BA3KOCTh H3MEeHseTCS B 3aBH-
CHMOCTH OT I'PA/IMEHTA CKOPOCTH B NMOTOKE. ITO 00bACHAETCS TEM, YTO
1) n1a3ma KpoBH 00J1a1a€T BBICOKOI BA3KOCTHIO
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12.

13.

14.

15.

16.

17.

18.

19.

20.

2) ¢popMeHHBIE 2JIeMeHTHI KPOBH 00pa3yI0T KPYIHbIE arperaThl - “MOHeTHbIE CTOJIOUKH”
3) (opmeHHBIE 31eMeHThI KPOBU Pa3HO00pPa3HbI 0 opMe U pa3MepaM.
OO11ee ceyeHne KANMWLISIPOB B COTHH Pa3 00JIbLIE CeYeHUs A0PThl, MOITOMY CKOPOCTH T€YeHHUsI KPo-
BHU B KAaIWLISIpax
1) BO CTOJBKO e pa3 MeHbIlIe CKOPOCTH KPOBH B a0pTe
2) BO CTOJBKO :Ke pa3 6oJibllie CKOPOCTH KPOBH B a0pTe
3) 3aBHCHT B 00JIbLIEI CTENEHN OT UX PACIOJIOKEHHS
4) 3aBHCHT B 00JIbIIEli CTENMEHH OT BA3KOCTH KPOBH.
JdaByieHne KPoBU U3MepsieTcs B
1) MmLIMMeTpax KPOBSIHOTO CTOJI0A
2) MWUIMMETPaX BO3YUIHOTO CTOJI6A
3) MWLIMMeTpax PTYTHOrO CTOJI0a
4) Tlackaasix.
s u3MepeHusi apTepuATbHOTO JaBJEHHSI KPOBHU y YeJIOBEKa MAHKETY O0BIYHO HAKJIAABIBAIOT HA
o0sacThb:
1) OeapenHoii aprepun
2) mIe4eBOii apTepun
3) OeapeHHOIi BeHbI
4)  mIe4eBOil BEHDI.
JlaBjieHHEe B KPYNHBIX BeHaX
1) orpunarteabHOe
2) PpaBHO HYJIIO
3) TaKoe ke, KaK B apTePHsIX
4) Takoe e, KaK B KaIMJLISIPaXx.
B kpoBeHOCHOI cucTeMe MajJieHue AaBJIeHUs
1) npomcxoaUT PABHOMEPHO BO BCEX COCYAAX
2) 0oJbllle B KPYIHBIX COCYIAX, YeM B MEJIKHX
3) 0OoJblie B pa3sBeTBJIEHHBIX COCY/IaX, YeM B KPYIHBIX apTePHsX.
MakcuMaIbHbIN NOKa3aTeJb H3MEPEHHOI0 JaBJIEHUs COOTBETCTBYeT:
1) naBJeHHI0O KPOBH B apTepHH BO BPeMsl CHCTOJIbI
2) /aBJEHMIO KPOBH B BeHe BO BpPeMsl CHCTOJIBI
3) [NaBJIeHMIO KPOBHM B apTEPHH BO BPeMsi IHACTOJIbI
4) cpeaHeMy 1aBJIeHHIO KPOBH B apTepHH.
MuHuMANBLHBIH MOKA3aTe]b H3MEPEHHOT0 1aBJIeHHS COOTBETCTBYET:
1) naBjeHHIO KPOBH B apTEPHH BO BPeMsi CHCTOJIbI
2) [aBJIeHMIO KPOBHM B BeHe BO BpPeMsl IHACTOJIBI
3) /aBJEeHMIO KPOBH B apTepHH BO BpeMsl THACTOJIbI
4) cpenHeMy JAaBJICHHIO KPOBH B BeHe.
IIynabcoBasi BosiHa o0pa3yeTcsi 3a cueT
1) nedopmanuu IIACTHYHBIX CTEHOK COCYI0B
2) W3MeHeHHs CKOPOCTH TeYeHHsI KPOBH MO COCY/IaM Pa3HOro JHaMeTpa
3) u3MeHeHMe IaBJIeHUsI B Pa3BeTBJIEHHOI KPOBEHOCHOI cucTeMe.
Cepaue coepuaer padoTy, KOTOpasi pacXoayeTcst Ha
1) cooOuieHHe MOTOKY KPOBH CKOPOCTH U MYJIbCAI[UH
2) coo0lIeHNe MOTOKY CKOPOCTH W MPeoI0JIeHHEe CONPOTHBIEHHSI
3) cooluIeHNe MOTOKY KPOBH CKOPOCTH U MPEOI0JIeHNe IaBJIeH!sI B BEHO3HOIi cucreme
4)  coofIeHUe MOTOKY KPOBH CKOPOCTH ¥ MPOTAJIKHBAHNE IPUTPOLUTOB Yepe3 KAMMILISIPbI.

4.BBINOJHUTH NPAKTHYECKHE 3a1aHNA:

1. IIpu aTepockiepo3e KpUuTHYeCKOe YUCJI0 PeifHoIbICca B HEKOTOPBIX COCyAax CTa-
HOBUTCH paBHbIM 1160. OnpeneJuTs CKOPOCTH, MPH KOTOPOIl BO3MOKEH Mepexo/l JaMHUHAPHOTO
TedeHHUs] KPOBU B TypOYJEHTHOE B COCYAe TMAMETPOM 2,5 MM.

2. OmnpeneanTs JIMHEHHYI0 CKOPOCTh KPOBOTOKA B aopTe paguycoM 1,5 cMm, eciu npu
AJUTeIbHOCTH cucToabl 0,25 cuepe3 aopTy mporekaeT 60 Mu kpoBu. Bo ckosibko pa3 3Ta cKo-
PocThH MeHbIIe KpuTHYeckoii? Yuciio PeitHonbaca cuutats paBabiM 1160.

3. OmnpeneanTs, CKOIBKO NPOLNEHTOB OT CYTOYHOIO PACX0Ja JHEPrUM YeloBeKa
(11500 x/I:x) 3aTpayuBaeTcsl cepaleM Ha MepeMelleHHe KPOBU MPH 4YacToTe myJbca 70 ya/MuH,
YUYUTHIBas, UTO cpe/lHee JaBJeHHe B JeBOM kejynouke paBHo 12 klla, a B nmpaBoM B miecTh pa3s
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MeHbIe. Kostn4ecTBO KpoBH, BEIOpachIBaeMoe KasKAbIM KeJTyJ09KOM, CYUTATh paBHbIM 60 M1, a
CKOPOCTH KPOBOTOKA B 000uX caydasx 0,4m/c.

S.Hanucarb pedepar
d. IlepBUYHBI MeXaHN3M JAeHCTBHA A3POHOHOB.

Pexomennyemas aureparypa:

OcHoBHas1 1UTEpPATYPA

o MeauuuHckas u ouosorudeckasi pusuka: yueonuxk/Pemuzon A. H. - 4-e u3n., ucnp. u nepepad. - M.:
"T'90TAP-Meana", 2016, 2018. - 656 c.: na.

e COopHuK 32124 110 MeIMI[UHCKOI 1 OUoT0rHYecKoii (pu3uke : yued. mocodue s By30B/A. H. Pemu-
308, A. I'. MakcuHa. - 4-e u3a., crep. - M.: JIpoda, 2010. - 189 c.: puc. -

JlonojaHuTeNbHAS JINTEPATYPA

e (dusuka u OMou3MKa : Kypc JeKIUH A CTYIeHTOB Me/l. By30B /B. ®. AnToHOB, A. B. Kop:xyeB, AH-
TOHOB B. @. - 240 c. : u1.3-e u3a., nepepad. u gom. - M. : "I'DOTAP-Meaua", 2007

e COOpHHMK TeCTOBBIX 3aJaHUil MO TUcHUIIMHAM " @Pu3uKka, MaTeMaTuKa', ""MeauUHCKAasA U OMOJIOTH-
yeckas (pusuka'': yuedOHo-Mmeronmieckoe nocodoue/B. A. Kynpsiues [u ap.]. - Kuposckuii 'MY. - Ku-
poB: Kuposcknii 'MYVY, 2018. - 94 ¢

¢ PykoBoACTBO K MPAaKTHYECKUM 3aHATHAM 0 pu3nke: yueOHO-MeToan4eckoe nocodue/Jlynenxko E.B.,
Koporkosa O.J1. - Kupos: ®I'BOY BO Kuposckuii IMY Munszapasa Poccun, 2017

Paspea 5. Onruka
Tema 5.1. OnTnka
Tema 5.2. U3yueHue CBOMCTB MOJAPU30BAHHOI0 CBETA
Tema 5.3 ®usuyeckue 0OCHOBBI CIIEKTPOMETPHHU U KAJTOPUMETPUH
Heab: CnocodcTBOBaTH (POPMUPOBAHMIO 3HAHMI U YMEHHUH 10 YKA3aHHOH TeMe ¢ MOCJIeAYI0LIUM
NPaKTHYeCKUM NMPUMEHEeHHeM.
3agaum:
PacemoTpeTh M OCBOMTH OCHOBHbIE MOHSATHSI U 3AKOHBI 110 YKa3aHHOI TeMe
CdopmupoBaTh aIropuTMBbI NOAX0AA K PACCMOTPEHHIO H3y4YaeMbIX BOIIPOCOB
3akpenuTh YCTOHYMBYIO BOCHPOM3BOJAMMOCTD MOJIOKUTENbHBIX Pe3yJbTATOB NMPH PACCMOTPEHMH IpPH-
KJIAHBIX BOIIPOCOB M PelieHUH HOBBIX 3a/1a4

O0yyaromuiics OcHOBHBIC OHATHSA, ONIPeAeICHHs, 3AKOHOMEPHOCTH SIBJICHUH, N3y4aeMbIX B JaH-
JI0JIZKeH 3HATh HOH TeMe
AJITOPUTMBI PellIeHUs] THIOBBIX CHTYAIIHOHHBIX 32/1a4.
O0yyaromuiics PemaTe THIOBBIE CHTYAaIMOHHBIE 32/1a4H 110 PACCMOTPEHHBIM AJITOPHTMAaM.
A0JIKeH YMeTh Iloab30BaThCA HHCTPYKUMSIMH /IJISI ONIMCAHUSA MPAKTHYECKOIl padoTsl ¢ JadopaTop-
HOIl U MEIMIMHCKOU annmapaTypoii.
O0yyaromuiics Hapbikamu caMOCTOSITeIbHOM pa0doThI ¢ Y4eOHOM M HHCTPYKTUBHOM JIMTEPaTypOi.

JOJKECH BJIAACTH HaBbikaMu M3J10:KeHUS U3yvaemMoro Mmatrepuajia B NMUCHLMEHHOH U yCTHOﬁ (l)OpMe.

CamocTosiTe/IbHAsI AyAMTOPHAsi Pa60Ta CTY1eHTOB
1. OTBETHTHL HA BONPOCHI 110 TeMe 3aHATHS:

1. O0BbsicHUTE IPUPOAY CBETA.

2. B 4em oTiiMuHe MOJISIPU30BAHHOTO CBETA OT €CTECTBEHHOTO.

3. Hanumure ¥ mosicuuTe 3aKkoH MaJtioca.

4. Hanumure u nosicHure 3akoH bprocrepa.

5. Kakoe BemecTBo fIBJIsIETCS ONTHYECKH aKTUBHBLIM? OT 4e-
ro M KaK 3aBHCHUT YroJi MOBOPOTA ONTHYECKH AKTUBHBLIM BellleCTBOM?

6. O0bsicHNTE MPUYUHY MOTJIOIIEHHS] CBETA BEIleCTBOM.

7. Hanumure 1 MosiCHUTE 3aKOHBI IOIJIONIEHUN CBETAa: 3aKOH

Byrepa u Byrepa-Jlam0epTa-bepa.

2. IIpakTHyecKas padoTa HA 3aHATHH
2.1. BoinoiHEeHHE NPAKTHYECKHUX 3aJaHui (pellIeHre 321a4) MOJ PYKOBOACTBOM NPENoaaBaTe s :
1. /IBa mojsipu3aTopa pPacmoJio:KeHbl TaK, YTO YroJ MeKAy UX IVIABHBIMH IUIOCKOCTSMM COCTABJIfA-
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eT P = 60°. Bo ckoibKo pa3 YMEHLIIUTCA UMHTCHCUBHOCTb €CTCCTBCHHOI'O CBE€TA IIPHU IMPOXOIKIAC-

HHMH ero: 1) yepe3 oIuH moJsipu3aTop; 2) 4yepe3 oda moasapusaropa? Ilpu NpoxoxkaeHUN KazKa0ro
W3 MOJISIPU3ATOPOB NMOTEPH HA OTPA’KeHHe M MOTJIOLIeHHe COCTABJIAIOT 5%.

2. Yrou npesiomsieHus Jayua B skuakoctu r=35°. Onpenesnre noka3arejb NPeJOMIICHHS KUIKOCTH,
€CJIM U3BEeCTHO, YTO OTPA’KeHHBIH JTy4 MaKCHMAJIbHO MOJISIPH30BaH.

3. OmnpeneauTte TOJIIMHY KBAPUEBOil MJIACTHHKHU, AJI KOTOPOii YroJ HOBOPOTA NJIOCKOCTH NOJSIPH-
3aIMH CBETA ¢ JJIMHOI BOJHBI A=500 uM pasen 0.=48°. [TocTosiHHAS BpalleHHsi KBApUA /s 3TOM
JAJUHBI BOJTHBI 0lo=30%/MM.

4. B 4%-HoM pacTBOpe BellleCcTBa B MPO3PAaYHOM PACTBOPHTE]e MHTEHCUBHOCTH CBeTa Ha IIy0nHe

|, =20MM ocaabasiercs: B gBa pa3a. Bo ckos1bKo pa3s ociiabiisieTcsi HHTEHCHBHOCTH CBeTa Ha IUIy-

oune |, =30MM B 8%-HOM pacTBOpe TOr0 e BenecTBa?

2.2. CamocTosiTe/IbHASI TPYNINIOBAsi PA00TA ¢ KOHTPOJIEM (IPOBEPKOii) BLIIOJIHEHNS 321aHUS:

3aoanue 1: uccnedosams 3a6ucumMocms UHMEHCUBHOCMU C8eMa, NpouieduLezo yepe3 cucmemy no-
JAPUIAMOP - AHATIUZAMOP OM 63AUMHO20 PACHONOHCEHUA NIIOCKOCHEl HONAPUIAYUU.

I[Ipubops1 1 MaTepuAaJbI: JJadopaTOpPHAasi yCTAHOBKA, (OTOdIEeMEHT, MIJLITHAMIIEPMETP.

3adanue 2: onpedenums KOHYEHMPAWUIO pacmeopa caxapd.

IIpubGopbl U MaTepuaabl: JJa0OpPaTOPHAs. YCTAHOBKA, (pOTO3IEMEHT, MUJLUINAMIIEPMeETP, 4 OAMHA-
KOBBI€ KIOBEThHI C PACTBOPAMM M3BECTHOM M HEM3BECTHOW KOHIEHTPALMH caxapa.

3adanue 3: onpedenums pacnpeoenenue MeXaHU4eCKuxX HanpA3ceHuil 6 00pasye noo Hazpy3Koil.

IIpubGopbl 1 MaTepuajbl: 1a00paTOPHAS YCTAHOBKA, 0eJIblid 3KPaH, NPO3pauHbIil

2.3. UnauBuayaiabHas CaMOCTONATE/IbHASL PadoTa (0TPA00TKA NPAKTHYECKUX HABBIKOB):
1. UYemy paBeH yroJ Me:xay rJiaBHbIMHU ILIOCKOCTSIMHM MOJIAPU3ATOPa U AHAJIM3ATOPA, €CJIM MHTEHCHB-
HOCTh €CTeCTBEHHOI'0 CBeTa, MpoUIeJIIero Yyepe3 3T MPHU3Mbl, yMeHbIIMIach B 4 pa3a? Ilornomenuem
cBeTa npeHedpeyb.
2. Bo ckoabko pa3 ocaadiisieTcsl eCTeCTBEHHBIH CBET, MPOXOJsl Yepe3 /Ba MOJISIpU3aTOPa, IJIaBHbIE
ILUIOCKOCTH KOTOPBIX COCTABJSIOT Yroa ¢=30°, eciu B KaxJI0M M3 MOJISPU3ATOPOB HA OTPAsKEHHE U I0-
riaomenue tepsiercs 10% nagaromero Ha Hero CBeTOBOIro NOToOKAa?

2.4.PenieHue CUTYAIIMOHHBIX 32/1a4:
3. Mexay cKpelleHHbIMH MOJISIPU3aTOPAMH MOMECTHIIM IUIACTHHKY KBapua TojuuHoi 1=3 mwm, B pe-
3yJbTaTe Yero moJie 3peHus cTaja0 MAaKCHMAJIbHO CBETJIBIM.
4.  Omnpeaennte NMOCTOSIHHYI0 BpallleHUsI HCMOJIb3YeMOr0 B ONbITe KBapUAa /sl MOHOXPOMATHYECKOTO
cBeTa.
5. OmpeaesuTe yroJ noBopoTa mJI0CKOCTH KoJ1e0aHUsl CBETOBOIO JIy4a /sl MOYH 00JIbHOro 1uadeTomM
npH KoOHUeHTpauuu caxapa ¢=0,05 r/cm®. Juauna tpyoku 1=20 cm, yaeabHoe BpalieHue caxapa aJs Hc-
0JIb3yeMOro cBera [00]=6.67 (rpaa-ecm?/r).
6. PacrTBOp caxapa, HAIMTBIA B TPYOKY NanHOMH |=20 ¢cM M MOMeIIEHHBbIl MeXKIy MOJSPU3aTOPOM W
AHAJIM3aTOPOM, MIOBOPAYMBAET IJIOCKOCTh NoJsipusanun cera (A=0.5 mxm) na a=30°. Haiizure (a rpam-
MaxX Ha KyOMYecKHH CAHTMMETP) KOHIEHTPALMIO caxapa B pacTBope, ecIu yleJbHOe BpallleHHe caxapa
IS DTOM IJIMHBI BOJIHBI [0o]=6,67 (rpaa-cm?/r).

CamocTrosiTeIbHAsI BHEAYAUTOPHas padoTa CTYIeHTOB
1.03HAKOMHUTLCS C TeOpPeTHYECKHMM MATEPHAJIOM MO TeMe 3aHATHSA € UCMOJb30BaHNEM KOHCHeK-
TOB JIeKIM A U/MJIN peKOMeHIyeMoiil yu4eOHoil IuTepaTyphbl.
2.0TBeTUTH Ha BONPOCHI I CAMOKOHTPOJISA

1. Jarh nousTuHe >1exTpoMAarHuTHOI BoMHBL Kak BOSHHKAIOT H PACHPOCTPAHSIIOTCS 3IeKTPOMATHHT-
HbIE BOJIHBI B IPOCTPaHCTBe?

KakoBa npupoaa cBeta? Uem ecTecTBEHHBIH CBET OTJIMYAETCSH OT MOJIAPU30BAHHOIO?
Ykaxurte ciocodbl MOJTy4eHHs MOJSIPH30BaHHOIO cBeTa. J[aliTe MX onncaHne.

Kakoe ycTpoiicTBO MOKHO Ha3BaTh NMOJSIPU3ATOPOM cBeTa?

UYro Takoe och NoJsipu3annu?

Kakyo poib UrpalT moJAPU3aTOP M AHAJIHM3ATOP B HCCIETOBAHUSAX ¢ MOMOIIBIO MOJISIPU30BAHHOTO
cBera?

N ook owd

Cdopmyaupyiite 3axkoH MaJiioca.
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10.
11.

Kakue BemecTBa Ha3bIBAKTCS ONTHYECKH AKTUBHBIMHU?

O0ocHyiiTe IpUMeHEeHHe TOJISIPU30BAHHOTO CBeTa /ISl ONpe/iesieHHs] KOHIEHTPAIlMM caxapa B pac-
TBOpe.

)laﬁTe MOHATHE U30TPOMHBIX U AHU30TPOITHBIX BEIIECCTB.

O0ocHyiiTe MpuMeHeHNe MOJIAPU30BAHHOIO CBeTa JIJIsl HCCJIEA0BAHUS pacnpeneeHUs] MeXaHU4e-
CKMX HAIIpsSIZKeHMI B oOpasie.

3.IIpoBepUTH CBOM 3HAHUS C MCN0JIb30BAHHEM TECTOBOI0 KOHTPOJIS :

1. Axkkomopauueii HA3bIBAIOT MPUCIIOCOOJIEHHE 713 K

1) YeTkoMYy BHIEHHIO MPEIMETOB PA3JIHYHBIX Pa3MEPOB
2) YeTKOMY BH/IEHUIO Pa3JIMYHO y/IAJEeHHBIX IPeIMETOB
3) BHIEHHIO PA3JIMYHO OCBELIEHHBIX NPEIMETOB
4) BOCHPHUSITHIO PA3JIMYHBIX OTTEHKOB OIHOTO I[BETA
CBeTOBOCIPHHUMAIOIIHMI aNMapaT 1j1a3a BKJII04YaeT B cedst
1) ckaepy u ceTHaTKY
2) POTroBHILY, XPYCTAJINK M CETYATKY
3) ceryartky
4) XpycTajuK.
OnHoii U3 BaskHEHIINX XapAKTEPUCTHK MUKPOCKONA KaK ONTHYECKOro nmpudopa siBjsieTcsi mpe-
JeJ pa3pelieHusi, KOTOPbIA 3aBHCHT
1) ot anMHBI TYyGyca MUKPOCKOMNA U (POKYCHOT'0 PACCTOSIHHS OKYJISIpa
2) OT JJIMHBI BOJIHBI CBETA M PACCTOSIHUS HAMIYYILEro 3peHust
3) OT AJIMHBI BOJHBI CBETA U YHCJIOBO# anmepTyphl.
Kakoe siBieHHe OrpaHn4yuBaeT BO3MOMKHOCTh YMEHbLIATH Hpeles] pa3pellieHHs] ONTHYECKOro
MHKpPOCKoONa?
1) unTepdepeHuus cBera
2) nudpaknms cBeTa
3) moasipu3auus cBeTa
4) abcopOuMA CBETA BEIIECTBOM.
C noMo1IbI0 MOJISIPU3ALMOHHOT0 MUKPOCKOMNA HCCIETYIOT
1) wm3oTpONHBIE MPO3pavHbIe BeLIeCTBA
2) aHH30TPONHbIE NPO3PAYHbIE BEleCTBA
3) ¢uayopecuupyoume coeTHHEHHUSI.
IIpu npoxo:kaeHUM CBeTa Yepe3 BelecTBO
1) ero HHTEHCHMBHOCTBH BO3PACTAaeT W3-32 BTOPHYHOI0 H3JIy4YeHHsI MOJIEKY.I (ATOMOB)
2) ero HHTEHCHBHOCTb OCTA€TCsI MOCTOSIHHOI
3) ero HHTEHCHBHOCTH YMEHBIIAETCSl M3-32 MOIJIOIIEHHSI M PACCESTHUSI €r0 MOJIeKyJIaMH (aToMa-
MH) BelllecTBA.
4) BO3HHMKAIOT 3JIEKTPOMATHUTHbIE BOJHBI IPYTOro AMana3oHa.
B ocHoBe cneKTPaIbHOTO AHAJIH3A JIEKUT
1) omeHKa HMHTEHCHBHOCTH CBETA MOIJIOIMIEHHOTO BEIIECTBOM
2) OleHKA HHTeHCHBHOCTH CBETa, M3J1y4aeMoii BellleCTBOM
3) wmccienoBaHNe PaIMOAKTHBHOIO H3JTyYeHUsI
4) u3y4yeHHe CIIEKTPOB U3JIyYeHHs M MOTJIOLIEHHSI CBETA BEIIECTBOM.
JHeprus u3ay4aemMoro (orona pasna
1) pa3HOCTH 3HEPTrUU HAYAJIHHOI0 U KOHEYHOr0 CTAIIMOHAPHBIX YHEPTreTHYECKUX COCTOSTHU
2) Pa3HOCTH YHEPTrHH NMPH TOPMOKEHHH aTOMA
3) JHEpPruu CBS3H YIEKTPOHA ¢ IAPOM aTOMa
4) JHeprum KOBAJIEHTHOI CBSI3M ATOMOB B MOJIEKY.I€.
N3ay4venue u norjioneHue cBeTa aTOMaMHU M MOJIEKYJIaMH MPOUCXOTUT
1) ecau oHU HAXOAATCSH B ABHKEHUH
2) mpu mepexoje U3 OHOTO CTAHOHAPHOTO YJHEPTeTHYECKOT0 COCTOSIHHS B IPyroe
3) mnpu 06pa3oBaHUU HOBBIX AaTOMOB
4) TIpW IBMKEHHH YJIEKTPOHOB IO 3JIeKTPOHHBIM OPOUTAM.

10 B ocHOBe DHIOCKOIIMH JICKUT

1) 3aKoH mpeJOMJIEHHSI CBETA HA TPAHMIIE ABYX Cpe/
2) 3aKOH MOJIHOI'0 BHYTPEHHEro OTPa’KeHHA OT MPAHUIIBI IBYX AHIIEKTPUKOB
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3)
4)
11.
1)
2)
3)
4)
12.
1)
2)
3)
4)

13.
1)
2)
3)
4)

NpUMeHeHUe ONTHYECKUX NPUOOPOB - JINH3

NPUMEHEHHUe 3epKaJl.

OnTHvecKHn aKTUBHOE BeleCTBO:

NMpPeBPaNIAeT eCTECTBEHHbIN CBET B MOJISIPU30BAHHBIN

pa3aBauBaeT JIyd MO PU30BAHHOIO CBETA HA ABa JIy4a

N0BOPAYUBAET MJIOCKOCTh MOJSAPU3ALUM OIS PU3MPOBAHHOIO CBETa

NMPONMYCKAeT MOJ0OBUHY MHTEHCHBHOCTH MAAI0IIEr0 CBETA.

JBojiHoe JiyuyenpejioMJIeHHe 3TO:

cJMsIHME BYX JIy4yeil IPH NPOX0KACHUHU Yepe3 HEKOTOPble KPUCTAJLJIbI

pa3iBoeHHe eCTECTBEHHOIO JIy4a CBeTa Ha JBAa e€CTeCTBEHHBIX JIyYa NMPHU MPOXO0KIEHUHN yepe3
BelecTBO

pa3aBoeHHe NOJISIPU30BAHHOIO CBETA NP NPOXO0KAECHUHU Yepe3 BelecTBO

pa3iBoeHHe eCTECTBEHHOI0 CBETA MPH MPOXO0KIEHUM Yepe3 HEKOTOPble KPHCTALIbBI HA JIBa
IUI0CKOMOJISIPU30BAHHBIX JIy4a.

IlocKkonoJApU30BAHHBIH CBET 3TO:

CBET, PACIIPOCTPAHSIIONIUICH B OTHOM MJIOCKOCTH

CBET, BEKTOPbI HANIPSIZKEHHOCTH JJIEKTPUYECKOT0 MOl KOTOPOro JIeKaT B OHOM MJI0CKOCTH
CBET, BEKTOPbI HANIPSZKEHHOCTH 3JIEKTPUYECKOT0 1 MATHUTHOIO 10J1eii COHANpPaBJIeHbI

CBET, BEKTOPbI HANIPSI2KEHHOCTH 3JIEKTPUYECKOr0 MOJIsl HANPABJIEeHbl Xa0TUYHO.

14. OnTHyeckas aKTHBHOCThH psaaa OHMOJIOrHYECKHUX )KI/I}IKOCTCﬁ MO3BOJIAET OUCHUTDHh KOHUHECHTPAaUuIo
BeIECTB HA OCHOBAHUH

1)
2)

3)

3aBUCUMOCTH MHTCHCUBHOCTH NMOJJISAPU30BAHHOIO CBE€TA OT KOHUCHTPAUMM ONTHYCCKH AKTUB-
HOI'0 Belecrsa

3aBUCUMOCTH YIJIa BPAalICHUSA IJIOCKOCTH MOJISIPU3allUMU CBE€TA OT KOHHECHTPAlUU U TJIMHBI ITy-
TH €0 B OIITUHICCKH AKTHBHOM BCIIIECTBE

3aBUCUMOCTH MHTCHCUBHOCTH INOJAPHU30BAHHOI0 CBE€TA OT AJMHBI IIYTH €r0 B ONITUYECKH aAK-
THBHOM BeELIECTBE.

15. Il.]'lﬂ HU3yYCHUSA MOJ'[eKyJ'[ﬂpHOﬁ CTPYKTYPHbI B€HIECTB UCIIOJIB3YETCHA aHAJIN3 CIIEKTPOB UCITYCKAHUSA
! MOTJIOEHUSA aTOMOB H MOJIEKYJI. CHeKTp —I3TO

1)
2)
3)

3aBUCUMOCTb UHTCHCHUBHOCTH NOIJIOIICHUSA U3JTYYCHHUA OT TOJIIHUHBI CJI0A BEeLIECTBA
3aBUCUMOCTD JJIMHBI BOJIHBI U3JIYYCHHUS OT MHTCHCUBHOCTH IOIJIOIICHHOI'0 CBETA
3aBUCHMOCTb HHTCHCUBHOCTH IOIVIOINCHUA WJIHN U3TYIYECHUSA OT AJUHBI BOJIHBI UJIH YaCTOThI.

16. Onruyeckasi nIoTHOCTH BelecTBa (pacTBopa)

1)
2)

3)
4)

Mepa 0cJ1a0JIeHusI HHTEHCHBHOCTH CBeTa Npo3pavyHbIMHU BelIECTBAMHU

MeEpa 0cJ1a0JIeHUsI MHTEHCHBHOCTH CBETA MNpo3pavYyHbIMU B€IIECCTBAMHU WIM OTPAKECHUA HEIMPO-
3pavHbIMHU BeIIECTBAMMU

Mepa O0Tpa:KeHUsl CBeTa HeNMpPo3payHbIMH BelleCTBAMH
Mepa paccestHHsI CBeTa MPOo3pauyHbIMH BelleCTBAMH

17 Ecan riaaBHbIE IJIOCKOCTH moJjsipu3aTopa u aHajin3aTopa B3aUMHO NEPNECHIAMKYJISAPHbI, TO HHTCH-
CHBHOCTB IIpoLIeauIero 4e€pe3 Hux csera

1)
2)
3)
4)

yMeHbIIaeTcsl B 2 pa3a
YBeJIMYMBaeTcs B 2 pa3a
He U3MeHseTCst

paBHa 0.

18. 3akon Bpiocrepa onpenensier ycaosus

1)
2)

3)
4)

NPH KOTOPBIX OTPA’KEHHBIN 0T IPAHNIBI ABYX AUIJIEKTPHKOB JIy4 OyJeT MOJHOCTHIO NMOJISPU30-
BaH

NMPH KOTOPBIX NPOLIEAIINH Yepe3 rPaHMILy ABYX ANIIEKTPUKOB Jy4 OyleT NOJHOCTHIO MOJSPHU-
30BaH

OTPpaAXKCHHUA MAJAOLIECT0 Jy4Ya NMOJAPU30BAHHOIO CBE€TA 0T rPaAaHMIbI IBYX THIJICKTPUKOB
NpeJOMJICHUSA JIyYa MOJAPU30BAHHOT0 CBE€TA HA 'PAHUIIBI IBYX IHIJIEKTPUKOB

19 IToxka3arenn NNpeJIOMJICHUA BellleCTBA NMOKa3bIBACT

1)

BO CKOJIbBKO pa3 USMECHACTCH JaCTOTAa U CKOPOCTH CBETA, NMPOUICAIICI0 U3 BaKyyMa (Bo3)1yxa) B
BEIIECTBO

48



2) BO CKOJIbKO Pa3 M3MeHsieTCsl NIMHA BOJHbI M CKOPOCThL CBETAa, MPOLIeJIIero u3 Bakyyma (Bo3-
AyXa) B BelleCTBO

3) BO CKOJIBKO pa3 U3MCEHACTCH YIoJ IpPEJoMJICHUA CBETa, NMpPoIICJAIIero u3 BaKkyyma (Bo3z[yxa) B
B€IIECCTBO IO CPABHCHUIO C YIJVIOM MMaJACHUSA

4) BO CKOJILKO pPa3 ONTHYeCKAas MIOTHOCTH BelllecTBa 00JIbIe ONTHYeCKOH IIIOTHOCTH BO3/IyXa
20. IMoasipumeTpsbI NpeTHAZHAYEHBI LIS OIPE/Ie/IeHHsI

l) AJIMHBI BOJIHBI NOJISIPU30BAHHOIO CBETA

2) NMoKAa3aTeJssi MpeJIOMJIEHUS] ONITHYeCKN AKTHBHBIX BellleCTB

3) N0JI0KeHUS] IIJIOCKOCTH MOJISIPU3alMH M0JISIPU30BAHHOIO CBeTa

4) KOHUEHTPALUM ONTHYECKH AKTUBHBIX BellleCTB B PaCTBOpax.

4.BbInoJIHUTL NPAKTHYECKHE 3a1aAHUA:

1. KakoBa KoHmeHTpauusi pacTBopa, ecJH OJIMHAKOBAsI OCBELIEHHOCThb (POTO-
MeTPHYEeCKHX MoJiell ObL1a moiydeHa mpu Toamuue |, =8MM y sranonHoro
3%-noro pacreopa u |, = 24MM - y nccaexyemoro pacrsopa?

2. Onruyeckasi WIOTHOCTH pacTeopa D = 0,08. Haiinute ero kodpduuuent
NpONyCKAHUS.

3. TIlpu NpoXo:KIeHHH MOHOXPOMATHYECKOI0 CBETa 4epe3 CJIoi BelecTBa

TOJIIIMHON 15cMero HHTeHCUBHOCTH YObIBaeT B 4 pa3za. Onpeaenute nokasareJib
paccesitHusi, €CJIM NOKa3aTeJb noraomenus x' = 0,025 cm™,

S.Hanucartb pedepart
e. buoaomMuHecueHI A,
f. TIpumeHeHHUe 1a3epa B MeTHIIUHE.

Pexomenayemasi qureparypa:

OcHoBHag JuTepatypa

e MeauuuHckas u Ouonorudeckasi pusuka: yueoOnux/Pemuzon A. H. - 4-e u3n., ucnp. u nepepad. - M.:
"I'DOTAP-Menua', 2016, 2018. - 656 c.: .

e (COopHuK 32124 10 MeIMIUHCKOH 1 OHoTOorMYeckoil pusnke : yuyed. mocodue s By3os/A. H. Pemu-
30B, A. I'. MakcuHa. - 4-e u3a., crep. - M.: JIpoda, 2010. - 189 c.: puc. -

JlonoJHuTeNbHAA JINTepaTypa

e @usuka u OMou3MKa : Kypc JeKIUUH 1JIS CTYIeHTOB Me/l. By30B /B. ®@. AnToHOB, A. B. Kop:xyeB, AH-
TOHOB B. @. - 240 c. : un.3-e u3n., nepepad. u gomn. - M. : "I'DOTAP-Meaua", 2007

e COOpHHMK TeCTOBBIX 3a1aHUIl MO TucHUNIMHAM " @u3uKka, MaTeMaTuka', ""MeauuHCKasa U OMOJIOTH-
yeckas pusuka'': yue0OHo-Mmeronmieckoe nocodoue/B. A. Kynpsisues [u ap.]. - Kuposckuii 'MY. - Ku-
poB: Kuposcknii 'MY, 2018. - 94 ¢

e PykoBoACTBO K NPAKTHYECKHUM 3aHATHAM 0 Gu3nke: yaeOHO-MeToan4eckoe nocodune/Jlynenko E.B.,
Kopotkosa O.JI. - Kupos: ®I'BOY BO Kuposckuit I[MY Munszapasa Poccun, 2017

Paznen 5. Ontuka
Tema 5.2. 3ayeTHoe 3aHATHE N0 PU3NKeE
Heas: CnocodcTBoBaTH GOPMUPOBAHUIO 3HAHUN W YMEHHIH 110 YKa3aHHOH TeMe ¢ MOCJIeLy0IHM
NPAaKTUYEeCKUM MPHUMEHEeHHeM.
3agaun:
PaccMoTpeTh 1 0CBONTH OCHOBHBIC MOHATHS H 3aKOHBI IT0 YKA3aHHOH TeMe
C¢opmupoBaTh aaIropuTMbI I0X0/Aa K PACCMOTPEHHIO H3Y4aeMbIX BONIPOCOB
3aKkpenuTh YCTOHYMBYI0 BOCHPOM3BOJAMMOCTb MOJIOKUTEIbHBIX Pe3yJbTATOB MPH PACCMOTPEHHMHM MPH-
KJIQTHBIX BONPOCOB H pellIeHNH HOBBIX 32124

O0yyarommuiics OcHOBHBIC OHATHSA, ONPeAeIeHHs, 3AKOHOMEPHOCTH SIBJICHUH, N3y4aeMbIX B JaH-
JI0JIZKEH 3HATh HOH TeMme
AJITOPUTMBI pellleHUs1 TUMOBBIX CHTYAIIMOHHBIX 3a/1a4.
Oo0yyaromuiics Pemars THIOBBIE CHTYAaIHOHHBIE 32/1a4YH 110 PACCMOTPEHHBIM AJITOPUTMAaM.
A0JIKEH YMETh Ilosb30BaTHCA HHCTPYKUMSIMH UISI ONIHCAHUS NMPAKTHYeCKOil paboTsl ¢ 1adopaTop-
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HOM M MeJUIMHCKOH annapartypoii.
Oo0yyarommuiicst HapbikamMu caMoCTOSITeIbHOM padoThI ¢ Y4eOHOI M HHCTPYKTHBHOM JIMTEPaTypoOi.
HoJuKeH Baafers  HapblkamMu H3/10:keHHsI M3y4aeMoro MaTepuaa B NMCbMEHHOM U yCTHOM dopme.

CamocTosiTeqIbHAsI AyAUTOPHAsI padoTa CTYJeHTOB
1. IlpakTHyeckas padoTa HAa 3aHATHH
1.1. Beinonnenne 3aganus [IpoBepouynoii pa6orsl Ne 2 o ¢usuke (10 MHANBUAYATbHBIM BapHAH-
Tam). lIpuvMepHbIil BADHAHT PaGOThHI:

d?x

t2

+0,16x =0. 3anu-

1. IuddepeHunainHoe ypaBHeHHe rapMoHHYecKux kosebanuii umeer Bug 0,25

IIMTe pelieHHe 3THX KoJdedaHuil npu ammunrtyne A=20cm

2. Pa3pbiB 0apadaHHOl NepenoOHKH HACTYNAaeT NMPH YPOBHE HHTEHCMBHOCTH 3ByKa Lo=150ab. Onpenenan-
Te WHTEHCHBHOCTH, AMILUINTY/HOE 3HAYeHHE 3BYKOBOIO JABJIEHHA W AMILUIUTYAY CMeEIIeHUs] YacTHI[ B

BOJIHE ISl 3BYKa 9acToToii V =1x/ Y , npu KOTOPBIX MOKET HACTYIUTHL Pa3pbiB 6apabaHHON MePenoOHKH.

3. Kapmanublii uaraastop B-169 npu pacnbljieHud MO3BOJsIeT MOJYYHTh a3p030Jb € YacTHIIAMU JAUa-
MeTpoM 3 MkM. OnpeaenuTs padoTy, He0OXOAMMYIO AJS NpeBpalleHusa 1 r 0JIMBKOBOr0 Macja B ajpo-
30J1b Ipu Temnepatype 20° C

4. Haiigure 00beMHYI0 CKOPOCTh KPOBOTOKA B a0pTe, e/ pajguyc npocsera aoprsol 1,75 cM, a inHeiinast
CKOPOCTHh KPOBH B Heil coctasJisiert 0,5 m/c

5. PacTBop caxapa, HAJIMTBIA B TPYOKY JuMHON |=20 ¢cM U NMOMelIeHHBI MeKIY MOJISIpU3aTOPOM H aHa-
JM3aTOPOM, MOBOPAYMBAET IJIOCKOCTH MoJasipu3anuu cBera (A=0.5 mxm) na a=30°. Haiizute (a rpammax
Ha KyOM4YecKMii CAHTMMETP) KOHLIEHTPALMIO caxapa B pacTBope, ecju yldeJlbHOe BpalleHUe caxapa st
3TOM JJIMHBI BOJIHBI [010]=6.67 (rpaa-cm?/r).

6. Uepes IJIACTHHKY M3 NPO3PAYHOro BellecTBa TOMMMHON | =4,2CcM npoXoauT moJI0BHHA MAAAIOIIEro

Ha Hee CBeTOBOro moroka. OmpeneauTe HATYPAJbHBbIH MOKAa3aTelb MOIVIOLIEHUS] JAHHOTO BelllecTBA.
Paccessnuem cBeTa B IUIacTMHKe NpeHeOpedb; cUUTATh, 4TOo 10% nagaromeil 3HepruMm oTpaKaeTcsl Ha
MOBEPXHOCTH IUIACTUHKM.

CamocTrosiTeIbHAsl BHEAYAUTOPHas padoTa CTYIeHTOB
1.O3HaKOMUTBCS C TEOPETHUECKUM MAaTEPHAJIOM TI0 TeME 3aHSITHS C UCMOJIb30BaHHEM KOHCIIEKTOB JIEK-
WA W/WIM PEKOMEHIYeMOH Y4eOHOM JTUTepaTyphl.
2.BBInosHUTE npakTuyeckue 3aaanus. [IpuMepHblii BapHaHT IPOBEPOYHOM PabOTHI
2
d°x
2
t

1. lnddpepenunaibHoe ypaBHEHHE rapMoHndeckux koaedanuii umeer Bug 0,25 +0,16x =0. 3anu-

HIMTE pelieHre 3TUX KoJie0aHuil npu ammuryae A=20cm

2. Pa3pbiB 0apadaHHOl NMepenoOHKH HACTYNaeT NMPH YPOBHEe HHTEHCMBHOCTH 3BYKa Lo=150ab. Onpenenan-
Te WHTEHCHBHOCTH, AMILUINTYHOE 3HAa4YeHHe 3BYKOBOIO JABJeHHMA W AMIUINTYAY CMelleHUsl 4YacTHI B
BOJIHE ISl 3BYKa YacToToii V =1k/ , npu KOTOPBIX MOKET HACTYIIHTE Pa3pbiB 6apa0aHHOli MepeNnoHKH.

3. Kapmannblii uHragsarop B-169 npu pacnbljieHHd MO3BOJIsieT MOJYYMTh a3p030Jb ¢ YaCTHIAMHU AUa-
MeTpoM 3 MkM. OnpeaeauTs padoTy, He00X0AMMYIO AJA NpeBpalleHus 1 r 0JJMBKOBOro Macjia B a3po-
30416 IpH Temmepatype 20° C

4. Haiinnte 00beMHYI0 CKOPOCTH KPOBOTOKA B a0pTe, €CJIH pagnyc nmpocsera aoptsel 1,75 cM, a JInHelHast
CKOPOCTHh KPOBH B Heii coctaBaser 0,5 m/c

5. PacTBop caxapa, HAJIMTBIN B TPYOKY JAIHHOH |=20 cM W mOMelIeHHBIN MeKIy MOJSIpU3aTOPOM U aHa-
JU3aTOPOM, MIOBOPAYHBAET ILIOCKOCTHL Mossipusanuu ceera (A=0.5 mxm) na a=30°. Haiigute (a rpammax
Ha KyOMYecKMii CAHTMMETP) KOHLIEHTPALMIO caxapa B pacTBope, ecju yIelbHoe BpalleHUe caxapa Jis
3TOii AJIMHBI BOJIHBI [00]=6.67 (rpaa-cm?/r).

6. Uepes mIACTHHKY M3 NPO3PAYHOro BellecTBA TONUMHON | = 4,2 CM mpoXoauT NOJI0BHHA MAIAOIIEro
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Ha Hee CBETOBOI0 IMOTOKA. OnpeneJmTe HaTypa.m,m,lﬁ NnmoKa3arteJib IOrJOIICHUHA MAaHHOI0 BelieCTBa.
PaccesiHueM cBeTa B IJIACTHHKE npeﬂeﬁpeqb; cUyuMTaTb, 4TO 10% mnaparoiei JHEPIru OTpakKaeTCHd Ha
NMOBEPXHOCTH IVIACTUHKH.

Pexomenayemasi qureparypa:

OcHoBHas1 qUTEpPATYpPA

e Meauuunckas u Ouonorudeckasi pusuka: yueonux/Pemuzon A. H. - 4-e u3n., ucnp. u nepepad. - M.:
"I'90TAP-Meauna'", 2016, 2018. - 656 c.: ui.

e (COopHEK 32124 10 MeIMIUHCKOH 1 OHoTorn4eckoii pusnke : yuyed. mocodue s By3os/A. H. Pemu-
30B, A. I'. MakcuHa. - 4-e u3a., crep. - M.: Jlpoda, 2010. - 189 c.: puc. -

JlonoaHuTeIbHAS JIUTEPATYPa

e @u3uka u Ouodu3MKa : Kypc JeKIuil 1J CTYIeHTOB Me/l. By30B /B. ®@. AuToHOB, A. B. Kop:xyeB, AH-
TOHOB B. @. - 240 c. : un.3-e u3n., nepepad. u gomn. - M. : "I'DOTAP-Meaua", 2007

e COOpHHMK TeCTOBBIX 3aaHUil MO TUcHUIIMHAM " @Pu3uKka, MaTeMaTuka', ""MeaumuHCKasaA 1 OMOJIOTH-
yeckas (pusuka'': yuedOHo-Mmeronmieckoe nocodoue/B. A. Kynpsiues [u ap.]. - Kuposckuii 'MY. - Ku-
pos: Kuposckuii I'MY, 2018. - 94 ¢

PykoBOICTBO K MPaKTHYECKUM 3aHATHUAM M0 (uU3NKe: yueOHO-MeToaAU4YecKoe mocodue/JIynenko
E.B., Koporkosa O.J1. - Kupos: ®I'BOY BO Kuposckuiit 'MY Munsnpasa Poccun, 2017

Paszpnen 5. Onruka
Tema 5.2. 3aueTHoe 3aHsATHE
Heab: CnocodcTBOBaTH (POPMUPOBAHMIO 3HAHMI U YMEHHI N0 YKA3aHHOM TeMe ¢ MOCJeIy0HUM
NPAaKTUYEeCKUM NPHUMEHEeHHeM.
3agaum:
PaccMoTpeTh M 0CBOMTH OCHOBHBbIE MOHATHS U 3aKOHBI 110 YKAa3aHHOI TeMe
CdopmupoBaTh aa1ropuTMbl I0X0/1a K PACCMOTPEHHIO H3Y4aeMbIX BOIIPOCOB
3akpenuTh YCTOHYMBYI0 BOCHPOM3BOAUMOCTD IOJIOKUTEBHBIX Pe3yJbTATOB NPH PACCMOTPEHMM NpPH-
KJIA/THBIX BONIPOCOB H pelIeHNH HOBBIX 32124

Ooyuarmuiics OcHOBHbIEC NOHSITHSI, ONpe/ieIeHNs], 3AKOHOMEPHOCTHU sIBJICHUI, U3y4aeMbIX B JaH-
HO0JIKeH 3HATh HOM Teme
AJITOPUTMBI pellleHUs1 TUMOBBIX CHTYAIIMOHHBIX 3a/1a4.
Oo0yuaromuiicst Pemath THIOBBIE CHTYaIHOHHBIE 32/1a4H 110 PACCMOTPEHHBIM aJITOPUTMAaM.
JA0JI5KeH YMeTh IHonb30BaThC MHCTPYKUMSIMU LIS ONIMCAHUS NPAKTHYECKOH padoThl ¢ JadopaTop-
HOIl U MEMIMHCKOU annmapatypoii.
Oo0yuaromuiics HaBbikamu caMoCTOSITeIbHO padoThI ¢ Y4eOHOI M HHCTPYKTUBHOM JIMTEepPaTypo.

JA0JIKeH BaageTb  HaBbikamMu M3JI05KeHUS] U3y4aeMOro MaTepHuaJia B IMCbMEHHOM U YCTHOI (popme.

CamocTosiTeqIbHAsI AayINTOPHAsA padoTa CTyAeHTOB
1. CobecenoBanue
2. TectupoBanme
[TpumepHBbIe 3a1aHKs TIPEJICTABICHBI B IpUIIoKeHHU b k paboueii mporpamMme

CamocTrosiTeIbHAsI BHEAYAUTOPHast padoTa CTYIeHTOB
1. IToArOoTOBUTHCA K 3a4ETHOMY 3aHSTHIO.

Pexomengyemasi autepatypa:

OcHoBHas IUTEPATYpa

e MenunuHckas u Ouosioruueckas gpusuka: yueonuk/Pemuzor A. H. - 4-¢ u3n., ucnp. u nepepad. - M.:
"TO0OTAP-Menua", 2016, 2018. - 656 c.: u.

e (COOpHUK 327124 IO METUIIMHCKOM U Onosorndeckoil pusuke : yued. nocodue amns By3os/A. H. Pemu-
308, A. I'. MakcuHa. - 4-¢ usn., crep. - M.: JIpoda, 2010. - 189 c.: puc. -

JononHurensHas auTepaTypa

o duszuka u O6uodusmka : Kypc JEeKIui JUIsl cTy/IeHTOB Mel. By30B /B. @. Anronos, A. B. Kopxyes,
AnTOoHOB B. @. - 240 c. : un.3-e u3a., nepepad. u gom. - M. : "I'DOTAP-Menua", 2007

o COOpHHK TECTOBBIX 33/IaHUH 1O AUcHUIUTMHAM "Du3nka, MmaremMatuka', "MeaurmrHCcKas 1 OMoJIoTHYe-
ckas pusuka": yaeOHo-MeTonn4yeckoe mocodue/B. A. Kyapssues [u ap.]. - Kuposckuit TMYVY. - Ku-
pos: Kuposckuit MYV, 2018. - 94 ¢

e  PyKOBOJCTBO K IMPAKTHYECKUM 3aHATHIM 10 GU3UKe: yueOHO-MeToauueckoe nmocodue/JIynenko E.B.,

Kopotkosa O.JI. - Kupos: ®I'bOY BO Kuposckuit 'MY Munsnpasa Poccun, 2017
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Cocrasurens: Kopotkosa O.JI.
3aB. kadenpoii [llatpor A.B.
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OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIO/J’KETHOE
00pa3oBaTebHOE YUPEKACHUE BHICIIIETO 00pa30BaHUS
«KupoBckuii rocy1apcTBEHHbI MEAUIIMHCKUIN YHUBEPCUTET»
MunuctepcTBa 3apaBooxpaneHus Poccuiickoit deneparuu

Kadenpa puzuku 1 MeTUIIUHCKOH MH(POPMATHKH
IMpuaoxenne b k padoueilt nporpaMMe TUCHUILIHHBI
OLEHOYHBIE CPEJACTBA

JJ1s1 IPOBe/IeHUs TEKYIIero KOHTPOJIS U IPOMEKYTOUYHOM aTTecTAlMH 00y4aroLIuXCcs
AUCHUTLINHE

«‘DHZ}HK&, MaTEeMaTHKA»

CrneunansHocts 31.05.01 JleueOHoe neno
Hamnpasnennocts (nmpoduins) OITOII — JleuebHoe nemo
(ounHast popma 00yueHUSN)

1. IlepevyeHb KOMIeETEHIHI € yKa3aHHeM J3TanoB MX (GOpMHUPOBAHMA B Ipolecce 0CBOCHHS
00pa3oBaTe/ibHOI NPOrpaMMBbl

Konx xom- | Cogepxanue PesynbraTel 00yueHus Pazpensr auc- | Homep
METEHUMU | KOMIIETEHLIHUU LOUIUTUHBL, IPX | CeMecTpa,
OCBOGHHH KO- | B KOTO-
3uamo Yumems Brnaoemw TOpBIX (op- poM
MUpYeTCS ¢dhopmu-
KOMITCTEHIIUS | pyeTcs
KoMIIe-
TCHIIHSI
OK-1 crroco0HOCTEI0 | 32. OcHOBHBIE V2. Aramusupo | B2. Kynsrypoii | Pasgen 1. Oc- 1
K aGCTPaKTHO- | METOMIbI c6opa M | BaTh, 0000IATH | MBIILICHHS; HOBBI I de-
MY MbIIUICHHIO, | AHATH3a HH- Y BOCTIPHHHU- HaBbIKaMH ﬁe;;f;gl;iz;%_
AHaIN3Y, CHH- (1)O6pMaLIPII/I; cno_— MaTB‘ uHpopma- HI/ICBMeHHOFO_ S
Tesy coOBI (hopManu- | UIO; CTABUTH apryMEHTHPO Pazien 2. Oc-
3aI[UH [eNTU H uenb ¥ opMy- | BAHHOTO M31IO- | MeTpOsTo-
METO/IBI ee JI0- JMPOBATh 33/1a- | JKEHHS CO0- —
CTHKEHHUS. 4H 110 e€ J10- CTBEHHOM TOYKH | Paspen 3. Aky-
CTIDKEHHIO. 3pEHHSI. CTHKA
Paznen 4. Me-
XaHUKa JKUIKO-
CTH
Paznen 5. On-
THKa
OIIK-7 TOTOBHOCTBIO K | 34. YuuBepcan | VY4.Pemars B4. Matematuu | Pazgen 6. Oc- 1
HCIIOJIB30Ba- BHOCTBH Xapak- TUIOBBIE 3a/1a- €CKoil 1 ¢pu3n- HOBBI UG de-
HIIO OCHOBHEIX | TEPa 3aKOHOB 41 C UCIONB30- | YecKoil Tepmu- | PCHUMAIBHOIO
busmKo- JIOTHKH MaTe- BaHHMEM OCHOB- | Houyiorueii. Ma- | /1 HHTCTPAILHO-
MaTHYECKUX HBIX CBOMCTB TemaTHueckuy | 0 MCHHCICHIA
XUMHUYECKUX, N N Paznmen 7. Oc-
MATEMATHIC- paccyxaeHui, ynkumii 1 oc- | u usHgeckum | | o MeTpOIo-
WX IPUMEHH- HOB Judde- anmapaToM it | o
CKIX 1 MHBIX MOCTB BO BCEX pEeHIMANBbHOrO | 00paboTKHy, Paszien 8. Aky-
CCTCCTBEHHO- 00acTsIX 4eno- | W MHTerpajb- aHaNIM3a M MH- | cTuka
HAay4YHBIX IIOHA- | peyecko# nes- HOTO MCYHUCIIe- | TEpIpeTaluu Pasnen 9. Me-
THU, ¥ METOJIOB | TtenbHOCTH. Be- | Hus ... TIOJTy4EHHBIX XaHUKA KHJKO-
IIpHY pECHICHHUH POSITHOCTHBII SKCICPUMECH- CTH

53




npodeccuo-
HAJIBHBIX 33714

XapaxTep pas-
JIUYHBIX TPO-
LIECCOB OKPY-
KAFOIIET0 MH-

TaJbHBIX JaH-
HbIx. HaBbika-
MH pabOTHI CO
CIIPaBOYHOM U

pa. Bozamox- HHCTPYKTUBHOM
HOCTb MOCTPO- JUTEPATYPOH.
SHUS MaTeMa-

TUYECKOHN MO-

JIeH U1 OTIh-

CaHus mpoLec-

COB OKpYyXKaro-

LIEro MUpa ...

36. OCHOBHEIE VY6. Pematp B6. Ouznue-
(usnueckue TUIIOBBIC 331a- | CKOM TEPMUHO-
3aKOHOMEPHO- YU Ha OCHOB- norueil. duzn-

CTH, OITHCHIBA-
FOIIIUE TIPOTE-
KaHHE TIPOIIeC-
COB B OHMOJIOTH-
YECKHX 00BEK-
Tax U TKaHAIX.
[lepBuunoe du-
3UYECKOE JIeH-
CTBHE OCHOB-
HBIX pu3nye-
CKUX (paKTOpOB
Ha OmoJoruye-
CKHE OOBEKTHI,
B TOM YHCIIC
pu pusmoTe-
panuu.

HBIE U3HUe-
CKHE 3aKOHBI U
CUTYaI[MOHHBIC
3a/1a4m, CBSI-
3aHHEIE C (u-
3UYECKUMU
IpoIeccamu B
ouonormye-
CKUX 00BEKTax
U TKaHSX U pa-
0oTOi Meu-
LIMHCKOM arra-
patypsl. Otie-
HUBATh BEIN-
quHYy PU3NIe-
CKuX (axTo-
pOB, BO3/1€ii-
CTBYIOIIMX Ha
OpTraHU3M.

YEeCKUM arlmna-
paToM st 00-
paboTku, aHa-
JM3a ¥ UHTEp-
MPETAINH T10-
JIYUYCHHBIX 3KC-
MePUMEHTAIb-
HBIX JIaHHBIX.

Pasgen 10. O
IITHKA

2. TIloka3aTen M KpUTePHH OLCHMBAHMA KOMIIETEHIUI HA Pa3IMYHBIX 3Tanax ux popmupo-

BaHHU4A, OIIMCAHHE HIKAJ OCHUBAHUSA

IToka- Kpurepun n mkansl OLEHUBaHUS OneHouyHoe
3aTCIIN CpCACTBO
OLCHU- HE 3a4TE€HO 3a4TEHO 3a4TE€HO 3a4TE€HO AT TERY- | AL IpO-
IIero KOH- MEXKY-
BaHHs TpOJIst TOYHOH
aTTecTa-
JARZ0%8
OK-1
3HaThb He 3HaeT ocHOBHBIE He B monmHOM 00Be- 3HaeT OCHOBHBIE 3HaeT OCHOBHEIE Me- TUTIIOBBIE | cobece-
METO/ibl cOOpa U aHa- | Me 3HAaeT OCHOBHBIE | METObI cOopa u TOJIbI COOpa U aHAIK- | U CUTya- | JOBa-
n3a uHdopmanum; MEeTOo/1bI cOopa u aHanu3a HHpopma- 3a MHQOpPMALMH; CII0- | LHOHHBIE | HHE,
cnocoObl hopmanmza- | aHanu3a HHGOpMa- LIUH; c11oco0BI hop- co0bl hopmanmzany | 3a1au, TeCcT
LMY eI U METOABI e | LHH; croco0bl Gop- | ManM3aluy Held 1 LEJIH 1 METOJIBI €€ KOH- npome-
JOCTHIKCHHUS. MaJH3alyy UeIH | METO/IbI €€ JOCTH- JOCTIHIKCHUSI TPOJIbHAS | KYTOY-
METO/IbI €€ JIOCTH- KEHHs, IOMyCKAeT pabora, HOT'O
JKEHHs, JOIYyCKaeT HECYLIECTBEHHBIE pedepat, | KOH-
HECYHICCTBCHHBIC OIHI/I6KI/I TECT TC- TPOJIA
OILINOKH KYIIETro
KOHTPOJIS
Ymers He ymeer ananusupo- | He B moyiHOM 00b- | YMeeT aHAM3UPO- | YMeeT aHAIM3UpO- | THIOBBIE | cobece-
BaTh, 00001WaTh 1 €ME yMEET aHaIu- | BaTh, 0000IIATE M | BaTh, 0000IIATE U W CHTya- | JIOBa-
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BOCIIPHHMMATh UH- 3WpOBaTh, 0000- BOCIIPUHUMATH BOCHPUHUMATh UH- | IIMOHHBIC | HHE,
(hopmaruo; CTaBUTH aTh ¥ BOCTIPUHU- | WH(pOpMAITHIO; (dhopmMmaruio; cra- 3ajnaqu, TecT
HEIb 1 ‘bOPMYHHEO' MaTh HHpOpMa- CTaBUTH LIEb U BHTb IIeJIb U Op- KOH- HpoMe-
BaTh 3aJaqM IO €€ 10~ | 110 nomyckaeT (opMyIHUpOBATEH MyJIMpOBaTh 3ajaun | PO/bHAA | KyTOoH-
CTHXEHUIO - « pabora, HOTO
HE CYIIECTBEHHBIE | 3aJ1a4M 110 €€ J0- 10 €€ JOCTHKEHUIO.
pedepat, | KOH-
OITHUOKHN CTIDKEHUIO, JTOTyC-
TECT Te- TPOJIS
KacT HECYIIC- KYIIETo
CTBCHHBIE OIIHOKH KOHTPOUIs
Bnagers | He Bmazmeet kynbrypoii | He B moiaHOM 00Be- Bunageer kynpTypoii | Binageer kyabTypoi TUTIOBEIE | cobece-
MBIIIJICHUS; HABBIKAMH | M€ BIIaJIeeT KyIbTy- | MBIIUICHHS; HaBbI- MBIIIJICHUS; HAaBBIKa- | M CUTya- | JOBa-
MTICBMEHHOTO apry- POt MBIIIIICHUS; KaMH TICBMEHHOTO MU ITUCEMEHHOTO ap- | IMOHHBIC | HHE,
MEHTHPOBAaHHOTO U3- HaBBIKAMH ITHCHMEH- | apTyMEHTHPOBAaHHO- | TYMEHTHPOBAHHOTO 3a7a4H, TecT
JIO)KEHHS COOCTBEHHOW | HOTO apryMEHTHPO- | TO M3JI0KEHHS COO- U3JI0KEHHS COO- KOH- poMe-
TOUYKHU 3pPEHUS. BAHHOT'O U3JI0KEHUSI | CTBEHHOMN TOYKU CTBEHHOM TOYKU 3pe- | TpOJIbHAs | XKYTOY-
COOCTBEHHOW TOUKH | 3pEeHUs, JOMyCKaeT HUS. pabora, HOTO
3peHHus, NOIMyCKaeT HECYIIIeCTBCHHBIE pedepar, | xoH-
HE CYILIECTBEHHBIE OLINOKH TECT Te- TPOJIS
OIINOKU KyILEro
KOHTPOJIS
OIIK-7 (4)
3HaTh He 3naer ynuBepcans- | He B momaOM 00Be- 3HaeT yHUBEpCab- 3HaeT yHUBEpCaAIb- TUNOBBIE | cobece-
HOCTb XapakTepa 3a- M€ 3HaeT yHUBEp- HOCTbH Xapakrepa HOCTB XapakTepa 3a- U CUTya- | JOBa-
KOHOB JIOTHKH MaTe- CaJIbHOCTh XapaKkTe- | 3aKOHOB JIOTHKH Ma- | KOHOB JIOTHKH Mate- IIMOHHBIE | HHE,
MaTHYECKUX PaCCyxK- pa 3aKOHOB JIOTHKH TEMaTU4YEeCKUX pac- MaTHYECKHX paccyX- | 3ajaud, TecT
JICHUH, UX IPUMEHH- MaTeMaTHYECKUX CYXJEHUH, UX npu- JNeHUH, UX IPUMEHU- | KOH- pome-
MOCTB BO Bcex o0ia- paccyXIeHHH’, UX MEHHMOCTb BO BCEX MOCTb BO BCEX 00a- | TpoibHas | KyTO4Y-
CTSIX 4eJI0BEYECKOit IIPUMEHUMOCTH BO 00JIacTsIX YenoBeyYe- | CTSIX YeIOBEUECKOU pabora, HOTO
JesTeNIbHOCTU. Bepo- BCEX 00JIACTSX YeNo- | CKOM AesATeIbHOCTH. | AesiteiabHOCTH. Bepo- | pedepar, | xoH-
SITHOCTHBIU XapakTep BEUECKOM JIesATeNb- BepostHOCTHBIN ATHOCTHBIM XapakTep | TecT Te- TpOIs
Pa3JIMYHBIX MPOIIECCOB | HOCTH. BEposTHOCT- | XapakTep passMuHBIX | pa3IMYHBIX IPOIEC- KyIIETOo
OKPYXKAIOIIEro Mupa. HBII XapakTep pas- MIPOLIECCOB OKPYXa- | COB OKPY>KaroIIero KOHTPOJIS
B03MO0OXXHOCTB OCTPO- | JIMYHBIX MPOIIECCOB tomrero Mupa. Bos- Mmupa. BosmoxxHOCTB
CHMS MAaTEMAaTHIECKOW | OKpPY’KAalOLIETo MHUPA. | MOJKHOCTB IIOCTPOE- | OCTPOCHHUS MaTeMa-
MOJENH AJst onucanust | Bo3MoxHOCTH 1mo- HUSI MaTeMaTHye- THYECKOI MOJENH ATt
MIPOLIECCOB OKPYXafo- | CTPOCHUS MareMaTH- | CKOI MOJENH A OIIMCaHMs MPOLIECCOB
IeTo MUpa YEeCKOM MOJAETH U1 | OMHCAHUS MPOLECCOB | OKPY)KAIOIIETO MUpa
OTHMCaHMS MIPOIIECCOB | OKPYXKAIOUIETO MUPA,
OKpPY’KaloIIero MUpa, | JOMyCKaeT Hecylle-
JIOIyCKaeT Cyllie- CTBEHHBIE OIIUOKHU
CTBEHHBIE OIINOKH
YMmers He ymeer pewats Tu- He B monmHOM 00B€- YMeer peniats TU- YMeer pemrate TUIIO- | THUIOBBIE | cobece-
TIOBBIE 3a/1a49H C HC- M€ yMeeT peliaTh TIOBBIE 33/1a4M C C- | BBIE 33Ja4M C UCTIOJIb- | U CHTya- | JlOBa-
MIOJIb30BaHNEM OCHOB- | THUIIOBBIC 3aJa4uH C TIOJIb30BaHNUEM OC- 30BaHNEM OCHOBHBIX | IIMOHHBIC | HHE,
HBIX CBOMCTB (DYHKIMH | MCIOJIb30BaHUEM HOBHBIX CBOHMCTB CBOMCTB (QYHKIMH U 3a7a4H, TecT
1 ocHOB auddepeHnn- | OCHOBHBIX CBOHCTB (GyHKIWH ¥ OCHOB OCHOB MU depeHnn- | KOH- poMe-
QJIILHOTO U MHTETpalib- | (DYHKIMH M OCHOB i depeHnnanbHo- | aJbHOTO M WHTe- TPOJIBHASL | KYTOU-
HOTO MCYUCIICHUS i epeHnnanTbHo- | TO M MHTETPAITBHOTO | TPajIbHOTO HCUHCIIE- pabora, HOTO
IO ¥ UHTETPAJIbHOTO | MCYHCICHHUS, IOMyC- | HUA pedepar, | xoH-
HCYHCIIEHUS, IOMyC- | KaeT HeCYIIeCTBEeH- TECT Te- TPOJIA
KaeT CYIIECTBEHHbIE | HbIE OIIUOKH KyILero
OINUOKH KOHTPOJIS
Bnagers | He Bnazeer matema- He B monmHOM 00B€- Buageer marematu- | Biageer marematu- TUTIIOBBIE | cobece-
THYECKOH 1 pu3ude- Me BIIAJIeeT MaTeMa- | 9ecKOH M Qusmue- 4ecKoi M (U3N9YecKoil | W curya- | I0Ba-
CKOIl TEpMUHOJIOTHEH. | THYECKOW M pu3mye- | CKOM TEPMHUHOJIOTH- | TepMUHONOTHEH. Ma- | IIMOHHBIE | HUE,
MareMaTHYECKUM U CKOIl TepMUHONOTH- | ei. MaTemaruye- TeMaTHYeCKUM 1 Gpu- | 3a71a4m, TeCT
¢dusnyecknM amnmapa- eil. Maremaruye- CKMM M (PU3UUECKUM | 3MYECKUM anmapaToM | KOH- poMe-
TOM /71 00paboTKH, CKUM U (PM3MYECKMM | ammapaToM Juist 00- JUIst 00paOOTKH, aHa- | TPOJbHAs | HKyTOY-
aHanIu3a U UHTEpIpe- anmapaTom st 00- paloTKy, aHaIM3a U | JIM3a M MHTEpIpeTa- pabora, HOTO
TalUH OJyYEHHBIX paboTKH, aHaNM3a U | MHTEPIIPETALMU 110~ | UM ITOJyYESHHBIX pedepar, | KoH-
9KCTIEPUMEHTAIBHBIX UHTEPIPETALNU N10- | JIyYEHHBIX 3KCIIEPHU- | SKCHEPUMEHTANbHBIX | TECT Te- TpOJs
naHHBIX. HaBeikaMun JyYCHHBIX 3KCIIEPH- | MEHTAJIBHBIX JIaH- naHHBIX. HaBeikaMun KyILero
paboTsI co cripaBoy- MEHTaJIbHBIX JaH- HbIX. HaBeikaMn paboTHI cO cIpaBoU- KOHTPOJIA

HOU U MHCTPYKTUBHOM

He1x. HaBeikamMu

paboTHI co cIIpaBoOy-

HOM U HUHCTPYKTHUB-
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JIUTEpaTypou

paboTHI CO crpaBoY-
HOW M UHCTPYKTHUB-
HOW NUTEepaTypoH,
JIOITyCKaeT cylle-
CTBEHHBIE OIIHOKU

HOW ¥ UHCTPYKTHUB-
HOMW IUTEepaTypoH,
JIOITyCKaeT Hecylle-
CTBEHHBIE OLINOKH

HOU JTUTEepaTypoit

OIIK-7 (6)
3HaTh He 3naeT ocHOBHEIE He B mommaOM 00B€- 3HaeT OCHOBHBIE 3HaeT OCHOBHBIC U~ | THIIOBBIE | cobece-
¢busnyeckue 3aK0HO- M€ 3HaeT OCHOBHbIE | (husmueckue 3aKo- 3MYECKUE 3aKOHOMEp- | U CHUTya- | J0oBa-
MEpHOCTH, OTHCHIBA- ¢busnyeckue 3aKo- HOMEPHOCTH, OTIH- HOCTH, OTIHCBIBAIO- LHOHHBIC | HHE,
OLINE TPOTEKAHHE HOMEPHOCTH, OTIH- CHIBAIOIIE TIPOTE- LIHe TPOTEKaAHHE 3aja4u, TecT
MPOLIECCOB B OMOJIOTH- | CHIBAIOIIUE [TPOTE- KaHHe TPOLECCOB B MPOLIECCOB B OHOIIO- KOH- npome-
YeCKUX 00BeKTax U KaHHUE MPOIECCOB B Ononorndecknx 00b- | THYECKUX OOBEKTaX M | TPOJBHAA | JKYTOU-
TKaHsx. [lepBuunoe OMOJIOTNYECKUX 00b- | €KTax U TKaHSX. TKaHsx. [lepuunoe pabora, HOTO
¢dusnyeckoe IeHCTBUE | €KTaX M TKaHsX. [lepBuuHoe dusnue- | ¢usnyeckoe aeiicteue | pedepar, | KoH-
OCHOBHBIX (hU3HMYe- [lepBuuHoe husmue- | ckoe AeHCTBUE OC- OCHOBHBIX (hr3HYe- TECT Te- TpoJIst
CKUX ()aKTOpPOB Ha CKoe sieiicTBUe oc- HOBHBIX (PM3MYECKUX | CKHX (PaKTOPOB Ha KyIIEero
Ouonoruveckue 00b- HOBHBIX (u3Myeckux | (akTopoB Ha OHONO- | OMOJOTHYECKHE 00B- | KOHTPOJIS
€KTbI, B TOM 4Huclie TpU | (haKTOpOB Ha OMOJIO- | TMYECKHE OOBEKTHI, B | €KTHI, B TOM YHUCIIE
¢usnoTepanun THYECKUE OOBEKTHI, B | TOM YHUCIE pH (Hu- pu GU3NOTEPATHU
TOM 4ucIe npu ¢u- 3MOTEpAINH, J0IyC-
3MOTEpAIHNH, JOIYC- | KaeT HeCYIeCTBEH-
KaeT CYIIECTBEHHbIC | HbIC OIIHOKU
OIMHOKH
Ymerh He ymeer pemiats TH- | He B monHoM o0be- Ymeert perrath TH- YMeerT peurath TUIIO- | THIIOBBIE | cobece-
MIOBBIE 3aJ1a4H Ha OC- Me yMeeT peliaTh TIOBBIE 331241 Ha BBIC 33J1a4H Ha OC- W CUTya- | JOBa-
HOBHbIE (hr3HUECcKHe TUIIOBBIE 33J]a4l HA | OCHOBHBIC (hH3HYE- HOBHbIC ()U3NUECKHE | IIMOHHBIE | HUE,
3aKOHBI U CUTYallMOH- | OCHOBHBIE (pU3HYe- CKH€ 3aKOHBI ¥ CUTY- | 3aKOHBI U CUTYallH- 3a7a4H, TecT
HBIE 3a]a4H, CBsI3aH- CKHE 3aKOHBI U CUTY- | al[IOHHBIC 3aJlauH, OHHBIE 331a4H, CBSI- KOH- npome-
HBIE C PU3UIECKUMHU AIIMOHHbIE 3a1a4H, CBSI3aHHBIE C (HH3H- 3aHHbIE ¢ pusnye- TPOJIBHASL | KYTOU-
mpoIeccaMu B OMOJIO- | CBsI3aHHBIC C (HU3U- YECKMMHU TIpoIiecca- | CKUMH IpolleccaMu B | paboTa, HOTO
rMYECKUX OOBEKTaX U | YECKMMH Mpoliecca- | MH B OHOJIOTHYECKUX | Omoiormdeckux o0b- | pedepar, | KOH-
TKaHIX U paboTOi Me- | MU B OHOJIOTHYECKHX | OOBEKTaxX U TKAHSAX M | €KTaX M TKAHAX U TECT Te- TpoJIst
JMIIUHCKOM anmapaTry- | oObeKTax U TKaHsIX U | paboToi MeIUIIUH- paboToi MeAUIIH- KYIIETO
psl. OLleHUBaTh BelK- | paboTOM MEIUIIUH- CKOU armaparypebl. CKOU armaparypabl. KOHTPOJIIS
YUHY (HU3HIECKUX CKOU ammaparypsbl. OuenuBath Benuuu- | OLECHUBATH BETUIHHY
(akTopoB, BO3/ICH- OrneHuBaTh BeMMUU- | HY pu3udecknx gak- | puzndeckux Qaxro-
CTBYIOIIIMX Ha opra- Hy (u3ndeckux (pak- | TOpPOB, BO3ICHCTBY- POB, BO3/IEUCTBYIO-
HH3M. TOpOB, BO3JICHCTBY- | IOLIMX HA OPraHU3M, | HIMX Ha OPraHHu3M
IOIIMX HAa OPTaHMU3M, | JOMYCKaeT Hecylle-
JIOIyCKaeT Cyllie- CTBEHHBIE OIIUOKHU
CTBEHHBIE OIUOKH
Bnanets | He Bnameer ¢puzuue- He B monmHOM 00Be- Bnaneer puzmnue- Bnaneer ¢puzmueckoit | TumoBbie | cobece-
CKOU TEPMHUHOJIOTHEH. | Me Biajseer Gpu3ude- | CKOil TePMHUHOJOTU- | TepMmuHONOTHel. Pu- | u curya- | JoBa-
@DuU3MYECKUM ammapa- | CKOW TEPMUHONIOTH- | eil. Du3nveckum 3MYECKUM alNapaToM | [UOHHBIE | HHE,
TOM JUIsI 00pabOTKH, ell. dusnueckuM amnmaparom Jyis 00- Ut 00pabOTKH, aHa- 3a1a4H, TECT
aHaM3a U UHTepIpe- anmapaTom st 00- paboTKy, aHaMKM3a U | JIM3a U MHTEepIpeTa- KOH- npome-
TaIMH TTOJYIEHHBIX paboTKH, aHANKM3a U | MHTEPIPETAIMHU M0~ | [HH TOJyYSHHBIX TPOJIbHASL | KYTOU-
IKCIIEPUMEHTABHBIX MHTEPIIPETALUK 0~ | JYYEHHBIX SKCIEPH- | IKCIIEPUMEHTAJBHBIX | paborta, HOTO
JIAHHBIX JIy4E€HHBIX 9KCIIEpH- | MEHTAJbHBIX JIaH- JIAHHBIX pedepar, | xoH-
MEHTaJIbHBIX JIaH- HBIX, JJOMYCKaeT He- TECT Te- TpoJIst
HBIX, JIONTYCKAET Cy- | CyLIECTBEHHbIE KyILIEero
LIECTBEHHbIE OLIMO- | OIIMOKK KOHTPOJIS

KN
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3. TunoBnIie KOHTPOJIbHBIC 3aJaHUA 1 UHbIC MaTEPUAJIbI

3.1. OueHo4HbIe cpeacTBa A5 NMPOBeJIeHUs TEKYIIero KOHTPOJIsl M MPOMEe:KYTOYHOIH aTTe-
CTAalUHU 10 pa3jeny «MaTemaTuka»

3.1.1. [IpumepHbIe 3aaHus VISl BHITIOJTHEHHsI KOHTPOJIbHOI Pa0doThl, KPUTEPHH OLIEHKH
Ilposepsaemvie komnemenyuu: OK-1, OIIK-7

KoHTposibHast Mo MaTeMaTuke CocTouT U3 18 OuneToB mo Bapuantam. B kaxaom Ousere 6 3amay,
OXBaTHIBAIOIIUX BCIO TEMBI MPONJIEHHOTO Kypca MaTEMAaTUKH.

IIpuMepHBIE TUIIOBLIE 3a0aHK /11 KOHTPOJILHON padoThI

1. Haiitu npou3BoHYIO (YHKIIMH OJTHOTO apryMEHTa:

2_
Dy=Jx-h’x Gy=X 2
X* +5X

. X
2. Haittu nonusiii nuddepenmuan GyHKimy ABYX aprymentos: Z =sin| x°y? +2x°> —=3y® + =
y

3. Pemuth 33134y ¢ UCMOIB30BAHUEM TOIHOTO A depeHIInaa s BBIYUCICHHS TOTPEIIHO-
CTH KOCBEHHBIX U3MCPCHHUIA.
W3meputh 00bEeM MHPaMUIbI, €CJAM OCHOBAHHUE MUPAMHIbl — KBagpaT CO CTOPOHOM
a=a, tAa=(50%01)cm, Beicora nupamunsl h =h; £ Ah=(10,5£01)cm.
4. Haiitu HeonpeaeIeHHbIM HHTErpal:

3xdx
J (2x° — 4)?
5. Haiitu peruenue muddepeHnInaabHOro ypaBHEeHHs 1-Tr0 MOpsIKa ¢ pa3aeisOUMUCS [Iepe-

6)j2x~sin§dx

meHHBIME: Y’ = 3y°

6. Pemmts 3a1auy npu nomouy 1uddepeHaIbHOro ypaBHEHuUS.

WMHTEeHCUBHOCTD M3IYYEHHUs MPH TPOXOXKACHUU Yepe3 BEIIECTBO YOBIBACT MPOMOPIHMOHAIHHO
TOJILIMHE CJIOS BEIIECTBA U BEJIMUYMHE MaJaroliero u3nydyenus. HallTu 3aKoH MOIJIOLeHNs U3Jly-
YeHUs JAHHBIM BEIIECTBOM, €CIU TPHU TPOXOKACHUHU CIOsS TOMIUHOW 10 cM MHTEHCHBHOCTH
yOBIBaeT B 2 pasa.

7. Haiitu npou3BoHY0 (PYHKIIMU OJTHOTO apryMEHTa!

Sin X

a)y=sin’x-hx Gy=—"
1-—cosx

. . X
8. Haiitu monusit tuddepenman GyHKINU IBYX apryMEHTOB: Z = |—
y

9. PemmuTh 33729y C UCITOJIE30BAaHUEM TTOJTHOTO U depeHITraa A BEIYUCICHHS TOTPEITHO-
CTH KOCBEHHBIX U3MEPEHUI.
Msmeputs 00beM konyca, ecnu auamerp ocHosanus O =d; £ Ad =(500£0,05)cm, BeicoTa

h=h, £ Ah=(15,0£0)cn.

10. Haiitu HeonpeaeneHHbIH HHTETPAL:
a)I—EQSEL- 6)I5x.SM-5dx

2x% — 4 5
11. Haiitu pemenune nugdepeHnantbHOro ypaBHeHus 1-ro nopsiika ¢ pa3aensonMucs nepe-
MEHHBIMU: 3xdy = (y - 2)dX
12. PemnTsh 33124y npu MoMoIM JUQGepeHInaIbHOTO YpaBHEHHS.
CKOpOCTh OXJIXIEHHS Tella MPONOPIMOHATFHA Pa3HOCTH TEMIIepaTyphl Tella W OKpYXKaromei
cpeapbl. CunTasi TeMuepaTypy OKpy>Karoliei cpeibl IOCTOSTHHON, HAWTH 3aKOH OXJIAXJICHHS Tela.
M3BecTHO, uTo 3a | yac Temmeparypa Tena camsnmack co 100°C o 40°C.
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Kpurepun onieHKkH 3a4eTHOM KOHTPOJILHOH padoThI 10 MaTEeMaTHKe:

OneHnka «3a4TeH0» BBICTABIIACTCS NIPU IPABWIIBHOM BBIIIOJIHEHUH HE MEHEE YETBIPEX 3aJaHUU
KOHTPOJIBHOM.

OneHka «He 3a4TeHO0» BBICTABIISICTCS IPU MTPAaBUIBHOM BBIIIOJHEHUHM MEHEE YETBIPEX 3aJaHui
KOHTPOJIBHOM.

3.1.2. IIpumepHbIe TeCTOBBIE 3a1aHKsI 110 pa3jeay «MaTeMaTUKa», KPUTEPUH OIleHKH
Ilposepsaemvie komnemenuyuu: OK-1, OIIK-7

1 ypoBeHb:
1. ®ynkuueit y = f(x) Ha3bIBAaETCH

1). MHOKECTBO 3HAYCHHI IICPEMEHHOM BEJTMYUHBI Y, BBIYUCIIEHHBIX IIPH IIOICTAHOB-

K€ 3HAYCHUI MepEMEHHON BEJIMYMHBI X B CCOOTBETCTBYIOIIYIO (hOPMYITY

2). COOTBETCTBHE, [T0 KOTOPOMY ISt JIFOOOTO OMPEIEIEHHOr0 3HAYEHUS IIEPEMEHHOM

BCIIMYHUHBI X MOXXHO BBIYHUCIINTh CAIUHCTBCHHOC 3HAYCHUC HepeMeHHOﬁ BCIINYUHBI y

3). cooTBETCTBHE, TI0 KOTOPOMY TS JTF0O0T0 OMPEAETICHHOTO 3HAYCHHUS TIEPEMEHHON

BCJIIMYHNHBI y MOXHO BBIYUCJINUTH CAMHCTBCHHOC 3HAUCHUC HepeMeHHOﬁ BCIIMYHMHEBI X
2. O0aacThI0 onpee/ieHusl PYHKIMHU Y = f(x) Ha3bIBaeTCH

1). MHO>ECTBO 3HAYEHUH, KOTOPbIE MOYKET IPUHUMATh [IEPEMEHHAS BEJIMYMHA X B JIaH-
HOM COOTBETCTBUU

2). MHO>€ECTBO 3HaYEHUH, KOTOPbIE MOYKET IPUHUMATh IIEPEMEHHAs BEJIMYMHA Y B JaH-
HOM COOTBETCTBUU

3). MHO’KECTBO 3HAUE€HUI NIEPEMEHHON BETMUMHBI X, KOTOPbIE OEpyTCs MPU HAXOXKACHUU
IIEPEMEHHOM BEJINYUHBI Y

3. MHOkecTBOM 3HAYeHNH PyHKIUH Y = f(x) Ha3bIBAaETCH

1. MHoxecTBO 3HaYeHUH, KOTOpPbIE MOXKET IPUHUMATD [IEPEMEHHAsl BEIMYMHA X B JAHHOM CO-
OTBETCTBUMU.

2. MHOXecTBO 3HaUYCHHUH, KOTOpbIE MOXKET IPUHUMATh NIepeMEHHasl BEJIMUMHA Y B JaHHOM CO-
OTBETCTBUHU.

3. MHOXecTBO 3HaUEHHI EpEMEHHOMN BETMUNHBI X, KOTOpbIE OepyTCs MPH HAX0XKJICHUH Tepe-
MEHHOH BEJIMYMHBI Y.

4. TI'papuxom pyHKUMHM Y = f(x) Ha3bIBaeTCH:

1. JTuHMS, COEIMHAOMIAs TOUKH ¢ KoopauHaTamu (x; Y = f(X)).
2. MHOXeCTBO TOYEK ¢ KoopauHatamu (x, Y = f (X))
2
-1
5. Obaacthb onpeneneHust yHkuuu Y = al :
1 x € (- 00; 0) U (0; +00).
2 x € (- 0; 0)) (0; +o0).
3 x e (-0 00U (0; 1) U (1; +o0).
6. @yHKUUSA HA3bIBAeTCHA HeNpepbIBHON Ha mpomexyTke (a; b) ecau:
1. AprymeHT 3Toi (yHKIMH MOKET MPUHUMATh JH0ObIE 3HAUEHUSI U3 3TOTO MPOMEXKYT-
Ka.
2. OYHKIIMY MOXKET PUHUMATH JIFOOBIE 3HAUSHHSI U3 ATOTO TIPOMEXKYTKA.
7. Tlpou3BoaHoii Y’ HempepbIBHOW (yHKUUHU Y = f(X) Ha3bIBACTCH:
1. ¥' = Lim 2% nipu AY =0,
AY
. AY
2. Y'=Lim—. npu Ax - 0.
AX
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. AY
3. Y'=Lim—. npu Ax — .
AX

8. Bropoii npou3BoAHON MM NPOU3BOAHON BTOpPOro nopsinka Y” pyHkuuu y = f(X)
Ha3bIBaeTCH:

1. TIpousBomHas ot npousBogHON pyHkumu Y= (Y7’

2. Ksazpar ee npousBoaHoii Y’ = (Y')?.

3. IIpomsBoaHas OT CTENIEHHON (GYHKIUU BTOPOTO MOPSIKA

Y ”= (Ax?+ Bx + C)2,
3

9. HpousBoanasi pyHkuuu Y = %paBHa:

1. Y= 2%

2. Y’=3x%

3. Y’=3x%

10. Mpoussoanas pyuxkuuu Y = Sin’X paBua:
1. Y’ = cos®X.

2. Y’ = cos2x.

3. Y’ = sin2x.

11. Muddepenunan pyHkuum:

1. I'maBHas yacTh npupaiieHus QyHKIUY.
2. llpupamieHue aprymeHra.
3. TlepBoobpa3Hasi.
12. T'eomeTpuYecKHii CMBICJI MEPBOii MPOU3BOTHOM:
1. VYrnoBoii koahdunreHT KacaTenbHol K rpaduKy QyHKIUH.
2. Ilpupamenue aprymeHTa.
3. CkopocTbs u3MeHeHus! GyHKITIH.
13. MexaHu4ecKuii CMBICJI MEPBOii MPOU3BOIHOIA:
1.  VYrnooii ko unreHT kacaTenbHol K rpaduKy QyHKIIUH.
2. Ilpupamenue HyHKIHH.
3. CkopocTbs u3MeHeHus: GyHKIIHH.
14. Mexanuveckuii CMbICJI BTOPOIi NPOU3BOIHOM:
1. VYrioBoiif koapdHUIMEHT KacaTelbHOM K rpaduKy QyHKIUH.
[Tpupamenue GpyHKIUY.
CKOpOCTh U3MEHEHHsI CKOPOCTHU (YCKOpEHHE) (PYHKIIUH.
15. Ecam ¢pyHKuMs Bo3pacTaeT Ha HHTEepBaJe, TO HA ITOM HHTepBaJie:
1. TIlpousBoaHast pyHKIIMM paBHA HYIIO.
2. IIpowsBomHas GyHKIIUH OOJIBINE HYIIS.
3. IIpoumsBoaHas GyHKUIUU MEHBIIIE HYJIS.
16. Ecau ¢pyHkuus yobiBaeT Ha HHTepBaJie, TO HA ITOM HHTepBaJie:
1. TIlpousBojHas pyHKIIMM paBHA HYJIIO.
2. IIpowsBomHas GyHKIIUH OOJIBINE HYIIS.
3. IIpomsBoaHas GyHKLIUU MEHBIIIE HYJIS.
. Ecim rpadmk pyHKuu siBIsieTCs BBINYKJIBIM HA HHTEPBaJle, TO HA ITOM MHTepBaJe:
Bropas npousBogHas GyHKIIMM paBHA HYIIO.
Bropas npousBoHas GyHKIUU O0bIe HYIS.
Bropas npousBoaHas QyHKIIMM MEHbIIE HYJIS.
. Ecau rpa¢uk pyHK1 UM sBJIsIeTCSl BOTHYTHIM HA HHTEpPBaJie, TO HA ’TOM MHTepBaJie:
Bropas npousBogHas GyHKIIMM paBHA HYIIO.
Bropas npousBoHas GyHKIUU O0bIIEe HYIIS.
Bropas npousBogHas QyHKIIMM MEHbIIE HYJIS.
. DYHKIHA HMeeT IKCTPEMYM B TOUKE X = d, €CJIH:
1. 3nauenue GyHKIMU B 3TOM TOYKE PaBHO HYJIIO.

wn

P WNRPRERPWNRE R
A ~2 S

© -
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2. Bropast npou3BoHas QyHKIIMH B 3TOH TOUKE paBHA HYJIIO U IIPU MEPEXOe Yepe3 3Ty
TOYKY OHA MEHSET CBOM 3HAK C «T» HA «-» HIIU C «-» Ha «+».

3. IlepBast mpom3BOAHAs B 3TOM TOUKE paBHA HYIIO U MPU IEPEX0JIe Uepe3 Hee MEHSET
CBOM 3HAK C «» Ha «-» WU C «-» HA «+».

20. I'paduk PpyHKUHUS UMeeT Neperud B TOUKe X = a, €CJIH:

1. 3HaueHue QyHKIMH B 3TOM TOUKE PABHO HYIIIO.

2. Bropas npousBoHas QyHKIMH B 3TOI TOUKE paBHA HYIIO U IPU IIEPEX0/Ie Yepe3 3Ty
TOUYKY OHA MEHSIET CBOM 3HAK C «+» Ha «-» HIIHU C «-» Ha «+».

3. [lepBast mpon3BOAHAS B 3TOM TOUKE paBHA HYIIO U MPHU MEPEX0JIe uepe3 Hee MEHseT

CBOM 3HAK C «+» Ha «-» HUJIH C «-» Ha «+».

Tectbl 2 ypoBHSA:
1. VYcraHOBHUTH COOTBETCTBHE MEX]y JIMHUEH U €€ ypaBHEHHEM:

JIvnaus YpaBHeHHE
1) OKpy>XHOCTB A NG y2
2 ) 1
a’ b’
2) I'unep6osta b X2 2
— + y_2 =1
a~ b
3) S 81703 (0 B y2 =2 pX
4) [TapaGosa r (X . a)z N (y _ b)z _R?
2. YcTaHOBHUTH COOTBETCTBHE MEXK/Y MOBEPXHOCTHIO U €€ YpaBHEHUEM:
IToBepXHOCTH YpaBHeHuHE
1) DIIMOTHYECKUI HUITUHID A X2 + y2 + 22 — R2
2) C(bepa b X2 y2 Z 2
a’ b’ ¢
3) DM THYECKUI KOHYC B X2 y2
- + F = 1
a
3. YcTaHOBUTH COOTBETCTBHE MEXAY NOBEPXHOCTHIO U €€ YPAaBHEHHEM:
IToBepXHOCTH YpaBHeHHE
1) DIUTUIICON]T A X2 2
XY
a
2) I'utiepOOION T OTHOTIOIOCTHOM b 2 y2 72
—2 + F + —2 = 1
a C
3) I'miepbonuyeckuii TapaboIon;I B G y2 72
a v o
a; &, 843

4. Jns matpuusl A=|a, a,, &,; |yCTAaHOBHUTE COOTBETCTBHE MEXAY 00BEKTaMH JIEBOTO U
aSl a‘32 a‘33
MIPaBOrO CTOJIOIIOB:

1 Ompenenurenb A

33 |Qp  dy
Ass = (_ 1) .
a, ay
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2 MuHOp d51eMeHTa a4 B a, a, a;
A=y 8y, Ay
83 83 Ag
3 zz;nel;:g;:::qae;xoe JIOIIOJIHEHUE C A, = a,, a,
8, ap

5. YcranoBuTe COOTBETCTBUE MCEXY OMPEACIUTEIIEM U €TI0 3BHAYCHUECM:

1 2 1 A 3
12

2 2 1 B 5
-

3 2 1 C 7
¥

TecTbl 3 YpOBHS:
1. Mpousponnas GpyHKuUHU S(x)= JCCOS(J: + 3)+ 7
cos(x +3) —xsin(x+3)

paBHa

xsin(x+3)+7

o |

sin(x+3)

®

sin(x+ 3)—xcos(x+3)

=

f(x)=Tcos(vx—-9)

(O]

. lIpousBoanasa pyHkuumn

- —Tsin(+/x—9)

. —ﬁsin( Aa—=97

paBHa

o

N cos(+/x—9)+ 2\@ sin(+/x—9)

7
—Tsi{+/x—9)
r. 2¥x-9 (

L

o

' 2
e T = »”
3. YacTnoii nponspoanoii OX mus pynkuun J=15In (x +) ) ABJISIETCS
30x 15 30w 1
a. X+ ¥ 6 X+ v B. X+ v r. X+ ¥

o’ f

e,
4. CMemiaHHasi NIPOM3BOJHAS oxey A pyHKIUuU f

. 2
=smx—0x"y
paBHa

a. 0 6. —12x g, Cosx—12xy r. Cosx
4 -
[(6x+e")dx

5. OnpeneneHHbli HHTErpaa —+ paBeH

a. ¥ 6. ¢ —¢ B 6+€ r. 2¢
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Kpurepun onenkn:
- «3a4TeHO» - HEe MeHee 71% mpaBUIIbHBIX OTBETOB;
- «He 3a4TeH0» - 70% 1 MeHee MPaBUIIbHBIX OTBETOB.

3.1.3. Bonpocs! 145 3a4era, kputepun ouenku (OK-1, OIIK-7)
MaremaTuka
[Tonsatue ¢yHkmu ogHON mepemeHHOW. OOnacTh ompeaeneHUs, o0JacTb 3HAYEHUS, Tpadux
GyHKIIHH.
CrnoxHast QyHKIHS.
HenpepriBHOCTH GQyHKITHH.
Knaccugukanus Touek pa3pbiBa.
[ToHsiTE TPOU3BOTHOM.
['eomeTpuueckuii 1 GU3NIECKUNA CMBICI TIPOU3BOIHOM.
[TpousBoHasi CyMMBI, TPOU3BEACHUS U OTHOIICHUS JBYX (YHKIUH.
[TpousBoHAS CIIOKHON (PYHKITHH.
Huddepenunpyemocts pynkuun. duddepenunan GyHKIUH.
[TpunoxeHns NpoU3BOJHON K 3a/ladyaM F€OMETPUHN U MEXaHUKHU.
Texnuka nuddepenuuponanus [Iponssoansie u quddepeHInaibl BBICIINX TOPSIKOB
[ToHsITHE M CBOMCTBA HEOIIPEAEIEHHOIO HHTErpaJIa.
HNHuTerpaibl, 4acTo BCTpEYAIOIINECS HA MPAKTUKE.
MeTo/1bl UHTETPUPOBAHUS.
3ameHa NepeMEHHOM B HEOIIPEACIIEHHOM UHTErpale.
WHTerpupoBaHue 1o 4acTsm.
[Tonsitue onpenenennoro unrerpaia. @opmyna Herorona-Jleitbnuua.
OcHOBHBIE CBOWMCTBA ONPE/IEIIEHHOTO UHTETPajIa.
[IpaBuna BbIUKUCIIEHUS ONPEACIICHHBIX HHTETPAJIOB.
3aMeHa NepEeMEHHO B OIpeIeJICHHOM UHTETpalie.
®opmyna UHTETPUPOBAHUS 110 YACTSAM B OIPEACIICHHOM MHTErpale.
@YHKIMY HECKOIBbKUX NepeMeHHbIX. [Ipenen pynkuuu. HenpepbiBHOCTD QyHKIIUY.
Yacrtubie npousBoanbie. [lonubiil quddepenmmar.
JuddepenumanbHple ypaBHEHUS NIEPBOrO MOpPsAKa. YPaBHEHUS C Pa3/IeICHHBIMU U Pa3/AEisio-
HIMMHCS IEPEMEHHBIMU.
[Tpumenenne AMPPepeHInaNbHbIX YPaBHEHUN IEPBOrO MOPSAIKa B OMOJIOTUN U MEUIMHE.

Kpurtepuu onenku:

- «3a4TeHOo» - o0ydJarouuiics 00aalaeT TEOPEeTUUECKUMHU 3HAaHUAMU U BJIaJIeeT METOAUKON BbI-
MOJIHEHUS TPAKTUYECKUX HABBIKOB, JIEMOHCTPUPYET MX BBINOJIHEHHE, B CIIydyae OLIMOKU MOKET
UCIIPaBUTH IIPU KOPPEKLUU UX NIPENOAABATENEM;

- «He 3a4TeHO» - o0yyarouuiics He 00JakaeT JOCTaTOUYHBIM YPOBHEM TEOPETUYECKUX 3HAHUI
(He 3HaeT METOAMKM BBINOJIHEHHSI MPAKTUYECKUX HABBIKOB, MOKAa3aHUN M MPOTHBOIOKA3aHUH,
BO3MOXKHBIX OCJIOKHEHHM, HOPMAaTUBBI U MPOY.) W/WIK HE MOXKET CaMOCTOSITEIbHO MPOJAEMOH-
CTPUPOBATh MIPAKTUYECKHE YMEHUS WM BBIOJIHSIET UX, JIOIMyCKas rpyOble OIIMOKH.

3.1.4. TunoBbie M CHTYaMOHHBbIC 3aJa4U JJIsl TEKYLIEro KOHTPOJIsi, KPUTEPUH OLEHKHU
(OK-1, OIIK-7)

MareMaTHnka

Coody
S~
1.Ha¥itu npousBogHbIE 3a/TaHHBIX () YHKIIAN:
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= x—l; 2}y=lsin2x+lncusx

1) Y =1l 2 ;3] y=art:sin(x-\|'x2+lj;4) x:e’r.gz,y:e’sinz;
5) e’ +xy=e
3 X
y=cos’ — P
2. Ans pyHKUMHU 3 maitti ugdepeHIuabI IepBOro 1 BToporo nopsakos = u @ V.
3.Haiitu HEOIpe/IeTICHHbIC WHTETpaJbl:
2 b _ 5 d
_[ 4—\f{_——j——+?smx+——3 dx *
1) r ox 0_ 52 2) J-\."Bx—Eci’x; 3) .l-x_J;;4) _I-lnxa!’x.
I= Ire’.:ix
5)
4 HaliTu HeoIpeAesieHHbIN, ONpeAeNieHHbI HMHTerpalibl. B myHKTE a) pe3ysibTaT NpoOBEphTE
gy n
: i
L 3 t—tax
Jar—37 - dx j:\ N
nuddepeHIpoBaHUEM. a) ,6) +° i .
5.Haiitn BCE YacCTHBIE IIPOU3BO/IHBIC BTOPOTO nopsiaKa ¢byHK-
4 4 LIS -
= — . (1 =1, 2
- oxty—Anet 4z " ;g;p': )
J_.?r == E ' - :
6.Pemnts muddepeHmansHpe ypaBHEHUS: a) T yNl-xP=1+y

3.2. OueHoYHbIe CPeACTBA /JIsl MPOBeIeHUsI TEKYIIEro KOHTPOJISA U MPOMEKYTOUYHOI aTTe-
CTAUMU N0 MOAYJII0 «DU3NKA»

3.2.1. [IpuMepHbIe 3a1aHus ISl BHITIOJTHEHHSI KOHTPOJIbHOI padoThl, KPpUTEPHHU OLIEHKH
Ilposepsaemvie komnemenyuu: OK-1, OIIK-7

[TpoBepounas pabdora mo ¢usuke coctout 3 18 O6ueror mo BapuantaMm. B kaxmom Ounere 5-6
3a]1a4, OXBaThIBAIOIIUX BCIO TEMbI POUJIEHHOTO Kypca (PU3HKH.

[TpriMepHBIe TUIIOBBIE 3aJaHUS 111 KOHTPOJIbHOM paboThl 1o (pusmke

1.  JuddepeHunanbHoe  ypaBHEHHWE  TapMOHMYECKMX  KojleOaHMH  HMMeeT  BHJ

2
0,25 % +0,16x = 0. 3anumuTe perenne dTUX Konedanuit mpu amruutyae A=20cu

2. Pa3pbIB OGapaOaHHON MEpEenoHKM HACTyMaeT NMpH YpOBHE MHTEHCHBHOCTH 3ByKa Lo=150xb.
Onpenenute HHTEHCUBHOCTb, aMIUIMTY/IHOE 3HAYEHHE 3BYKOBOI'O JABJICHMS M aMILTUTYAy CMe-
IICHUsI YaCTUI[ B BOJIHE ISt 3ByKa yacToToi V =1kl , mpu KOTOPBIX MOKET HACTYIUTH Pa3phiB

OapabaHHON NEPETIOHKH.

3. Kapmannsiii unraiarop B-169 npu pacnbuieHNH 03BOJSET MOITYYUTh a3P030JIb C YACTUIIAMU
nruamerpoM 3 MkM. OnpenenuTts paboTy, HEOOXOAUMYIO JIJIsl IPEBpaIieHus | I OJIMBKOBOTO Mac-
J1a B a3p030J1b npu temneparype 20° C

4. Haitnute 00BEMHYIO CKOPOCTh KPOBOTOKA B a0pTe, €CIIM paauyc MpocBeTa aopThl 1,75 cMm, a
JUHEHAst CKOPOCTh KPOBH B Hel coctapmsieT 0,5 m/c

5. PactBop caxapa, HaUTHIA B TpYOKY JiuHOM |=20 cM 1 moMerieHHbIi MeXly MOISIPU3aTOPOM
¥ aHATM3aTOPOM, TIOBOPAYMBAET IIIOCKOCTh Honspu3anuy ceeta (A=0.5 mxm) Ha 0=30°. Haiiyu-
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Te (a TpaMMax Ha KyOMYECKHI CaHTUMETp) KOHIICHTPAIUIO caxapa B pacTBOpE, €CIU yJEIbHOE
BpalleHUE caxapa JJis 3TOM JJIMHBI BOJHBI [00]=6.67 (FpaH‘CMZ/F).

6. Yepe3 mIacTUHKY K3 MPO3PAUYHOro BELIECTBA TOMMUHON | =4,2cM NPOXOIUT MOJIOBUHA Ta-

JIAFOIIETO Ha HEe CBETOBOTO MOTOKa. OmnpenenuTe HaTypalbHBIN IMOKa3aTelb MOTJIOMCHHS JaH-
HOTO BellecTBa. PaccesHueMm cBeTa B IUIACTUHKE MpeHeOpeub; cuuTarh, uyTo 10% manmaromieit
SHEPrHH OTPAXKAETCS Ha MOBEPXHOCTHU TUIACTHHKH.

7. K npy>xuHe MOJIBEIICHO TeJI0, KOTOPOE pacTaruBaet ee Ha Ax=5cm. Hanumure muddepennn-
QTbHOE ypaBHEHHUE KOJICOAHMI MPYKMHHOTO MAsTHUKA U €r0 PENICHUE NMPHU HAYaJIbHOW aMILTu-
tyne Ao=10cm, ecnu uepe3 BpeMs At=5¢ ammumityaa Koyie0aHui YMEHBIIUIACH B € pa3

8. lllym Ha ynuIe, KOTOPOMY COOTBETCTBYET YPOBEHb HHTEHCUBHOCTHU 3ByKa L1=5005, ciblieH
B KOMHaTe Kak myM Lo=3005b. Haiigute oTHOILIIEHHE MHTEHCUBHOCTEH 3ByKa HA YIIUIIE U B KOM-
HaTe

9. B ropu3oHTanbHO pacHoOKEHHbIN Kanuuiap HaOupaercs 0,3 M1 KpOBM Tak, 4yTo oOpasyercs
CTOJOUK AuHON 12 cM. BeITeueT i KpoBb U3 KallWuIApa, €CIU €ro MOCTaBUTh BEPTUKAJIBHO?
CKOJIBKO KPOBH OCTAHETCS B Kalluuape?

10. HaGnroast moJ;i MUKPOCKOIIOM JIBHXKEHHE SPUTPOIUTOB B KAIMMJUIAPE, MOKHO M3MEPHUTH CKO-
pocth TeueHust kpou 0,5 mm/c. CpeaHsisi CKOPOCTh TOKa KpOBH B aopte coctasisier 40 cm/c. Ha
OCHOBAHMU ITHX JIAaHHBIX ONPECIUTE, BO CKOJIBKO pa3 CyMMa MOMEPEYHbIX CCUCHHH BCeX QYHK-
LUOHUPYIOIUX KaIWILISPOB OOJIbIIE CEYEHUS A0PTHI.

11. Onpenenure yroi MOBOPOTa IUIOCKOCTH KOJICOAHHSI CBETOBOTO JIyda JUIsi MOYH OOJILHOTO
nuabeToM Mpu KoHHeHTpamuu caxapa ¢=0,05 r/cm®. Jlnuna tpy6ku 1=20 cM, yaensHoe Bparie-
HHe caxapa JIsl HCIIOIb3yeMOoro cBeTa [0lo]=6.67 (rpam-cm?/r).

12. KakoBa KOHIIEHTpaIMsi pacTBOpa, €CJIM OJMHAKOBAs OCBEHICHHOCTh (POTOMETPHYECKUX II0-
neit Obla nony4yeHa npu tommuHe |, =8vM y stanonHoro 3%-noro pactBopa u |, =24mm -y

HCCIIeyeMOro pacTBopa?

13.MareMaTuyeckuii MasiTHUK JIUHOM SOCM, BBIBEJEHHBIN U3 MOJOKEHUS PAaBHOBECHUS, OTKJIO-
HUWJICS TPU TEPBOM KoJeOaHWM Ha X1=5CM, a MpU BTOPOM (B Ty XK€ CTOPOHY) — Ha X2=4cCM.
Haiinure norapudmudeckuii JEKpEMEHT 3aTyXaHUs U BpeMsl peliakcaliuu (BpeMsi YObIBaHHS aM-
TUTMTYBI B € pa3) AJs O TUX KOJIeOaHHiA.

14. JlomnepoBCKHI CABUT YacTOTHI MPHU OTPAKEHUH MEXAHMUYECKOH BOJHBI OT JABIIKYIIUXCS
sputporuToB paBeH 5001, yacrota reHeparopa paBHa 100x[ 1. Omnpenenure CKOPOCTh JIBHKE-
HUS KPOBH B KPOBEHOCHOM COCY/IE.

15. Onpenenuts JlannaccoBckoe AaBJIEHUE B KaIlle BOJbI JUAMETPOM 1 MM. ITox KaKUM
JaBJICHUEM B BOJIE HAXOAMUTCS BO3AYUIHBIN my3bipek auamerpom 0,005 MM Ha rimyOune 2mM? AT-
Mocdeproe nasienue 105I1a

16. YUemy paBeH 3(pPeKTUBHBIN MOIYIb YIPYTOCTU CTEHKH TPYIHON aOpPThI, €CIIM OTHOIICHUE
paauyca mpocBeTa COCy/la K TOJIIMHE €ro CTeHKH paBHOS? M3BECTHO, UTO MpH U3MEHEHUH J1aB-
neHus BHyTpHu aopthl OT 13,3 no 16klla miomaas nonepeyHoro ceueHus cocya yBeIuunBaeTCs
¢ 6,16 10 6,2cMm>.

17. Mexay CKpeleHHBIME MOJISPU3aTOpaMy TIOMECTHIIH TUTACTHHKY KBapIiia TOIIUHON 1=3 MM,
B PE3YyJIbTATE YETO I0JIE 3PEHMS CTAJI0 MAKCUMAJIBHO CBETJIBIM.
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OHpQI[CJII/ITB MOCTOAHHYI BpalICHUA UCIIOJIB3YEMOT'O B OIIBITC KBapla Ajid MOHOXPOMATHUYCCKO-
T'0 CBETA.

18. OnTrueckas mmoTHOCTH pactBopa D = 0,08. Haiinure ero ko3 uiimeHT npormyckanus.

Kpurepun oueHku 3a4eTHOM KOHTPOJILHOM padoThl 0 pusuke:

OlLleHKa «3a4YTeHO» BBICTABJISICTCS MPU MPABHIBHOM BBINOJHEHUH HE MEHEE YEThIpeX 3aJaHui
KOHTPOJILHOM.

OneHka «He 3a4TeHO0» BBICTABISIETCS MPU MPABUIBHOM BBIIIOJHEHUH MEHEE YeThIpeX 3a/JaHui
KOHTPOJIBHOM.

3.2.2. [IpumepHbIe TeCTOBbIE 321aHUA M0 MOAYJII0 «PU3NKa», KPUTEPUH OLIEHKHU
Ilposepsaemvie komnemenuyuu: OK-1, OIIK-7

1 ypoBeHb:
[IpumepHBbI€ TECTOBBIEC 3aJaHUS:

1.
1)
2)
3)
4)
5)
2.
1)
2)
3)
4)
5)

KoJsie6anusi Ha3bIBAOTCS TAPMOHUYECKUMMU, €CJIM OHU
COBEPILAIOTCS 0 3aKOHY CUHYCA WM KOCUHYCa
COBEPIIAIOTCS MO IKCIIOHEHIIMATLHOMY 3aKOHY
SIBIISIFOTCST CBOOOIHBIMH

SBIISIOTCS BHIHYKJICHHBIMU

MMEIOT JIEKTPOMArHUTHYIO IIPUPOILY

AMILTHTYA 3aTyXal0UUX KoJeOaHui

BCerJa HEM3MEHHA, a YaCTOTa U3MEHSIETCS

M3MEHSETCS [0 TAPMOHUYECKOMY 3aKOHY

YBEITUYUBACTCS MTPOTMOPIIMOHAIBHO KBAJPATy BPEMEHU
YMEHBILIAETCS M0 HKCIIOHEHIIMATIbHOMY 3aKOHY

B 3aBUCHUMOCTH OT KOHKPETHBIX YCIIOBUM, MOXKET YMEHbBINATHCS, YBEIUUUBATHCS HIIM OCTa-

BaThCs MOCTOSIHHOM

6)
3.
1)
2)
3)
4)
5)
4.
1)
2)
3)
4)
5)

YMEHBIIIAETCS 110 JUHEMHOMY 3aKOHY

Pe3onaHc — 310 siBJIeHHE, CONPOBOXKAAIOLICECH PE3KMM BO3PacTaHHEM
aMILTUTY Il BEIHYKJIEHHBIX KOJIeOaHu

YacTOTHI BEIHYXICHHBIX KoJeOaHui

aAMIUIUTY/Ibl CBOOOIHBIX KOJleOaHU

YaCTOTEI CBOOOIHBIX KOJIEOaHUH

Mepro/ia BEIHYKJICHHBIX KOJICOaHU

Pe3onaHc — 310 siBJIeHME BOZHMKAaIOLIEE IPH

PEe3KOM BO3pacTaHUM YacTOTHI KOJIEOAHUN BHIHYKIAFOIIEH CHUITBI

CONMMKEHUH YaCTOT COOCTBEHHBIX KOJICOAHHI CUCTEMBI U BBIHYK/IAIOIIEH CHIIBI
COBIAJICHUU aMIUTUTY]T CBOOOIHBIX KOJIEOAHUN CUCTEMBI M BBIHYXIAIOIEH CHITBI
JIEWCTBUHU allEPUOIUYECKON BHEIIIHEN BBIHYXKIAOIIEH CUIIBI

COBMAJICHUU HaYaIbHBIX (a3 COOCTBEHHBIX KOJICOAHUI CHCTEMBbI U BBIHYKJIAIOIIEH Mepro-

JIUYECKOM CHUJIBI

S.
1)
2)
3)
6.
1)
2)
3)
4)

IIpu BOJIHOBOM JABHKEHHH OCYLIECTBISAETCSH
IEPEHOC YHEPrUH Oe3 MepeHoca BelecTBa
IIEPEHOC DHEPTUHU U IIEPEHOC BEIECTBA
IIEPEHOC BEllleCTBa 0e3 IepeHoca SHEPrHH.
AKyCTHKA H3y4aer

ylnpyrue Kone6aHus U BOJTHbI
3JIEKTPOMAarHUTHBIEC BOJIHBI

TOJIBKO PAaCIIPOCTPAHEHUE 3BYKa B BO3AYyXE
BOJIHBI HA IIOBEPXHOCTH KUJKOCTH
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7. I¢dpext Jonsepa ucmoab3yercs A ONpedeeHHs CKOPOCTH KPOBOTOKA, CKOPOCTH
JABMKEHUS CePAEYHbIX KJIAMAHOB. JTOT 3P (PeKT 3aK/II09aeTcH

1) TONBKO B M3MEHEHUH YaCTOTHI CHTHAJA M3JTydaTelis, IPU ero ABMKCHUU K OOBEKTY HalIIto-
neHus (HaOIroaaTelo)

2) B HM3MEHCHUU CKOPOCTH JBIKCHHSI HICTOYHMKA TIPH €ro CONMVKEHUU C HaOIro1aTenemM

3) B U3MEHCHUH YacTOTHI U JUTMHBI BOJIH, PETUCTPUPYEMbIX TPUEMHHKOM, BHI3BAHHOM JIBHIKE-
HHEM MX MCTOYHUKA M/WJIM JIBUKCHUEM TIPUEMHUKA

4) TONBKO B U3MEHECHUH JUIMHBI BOJHBI, BOCIPUHMMAeMOil HabuonaTeseM (perucrpaTropom),
npyu CONVKEHUH WU YIaJIeHUH MICTOYHHMKA M HAOIro1aTest

5) B M3MCHEHHU CKOPOCTHU JABIXCHHUS HAOIIOAATENS, HE3aBUCHMO OT YaCTOThI U3JIYYCHHUS UC-
TOYHHKA

8. Beaunuuna, koropasi B cucteme CHU n3mepsiercs B repuax (I'u), Ha3piBaeTcs

1) nepuoaom KosebaHuit

2) KpyroBoil 4acTOTOM KoJeOaHUM

3) yacToToi KoJcOaHuit

4) aMIUIATYI0U KOJIeOaHUM

9. Paccrosinne, KOTOpOe NMPOXOJAUT BOJIHA 32 BpeMsi, paBHOe MepPHOAy KoJedaHUii, HA3bI-
BaeTcs

1) (a3oii BOIHEI

2) JUIMHOUW BOJIHBI

3) aMIuTUTYI0i1 BOJIHEI

4)  CIeKTPOM BOJIHBI

10. SIBieHue pe3oHaHCA B K0JIe0ATEIbHOMN CHCTEMe MOKET BOSHUKHYTh, €CJIN

1) xosnebaHusi COOCTBCHHBIC

2) KoyeOaHHs rapMOHUYECKHE

3) KoJyieOaHMsI BBIHYX/ICHHBIC

4) KojebGaHMs 3aTyXaloOIIHe

11. CobcTBeHHBIEe Ko0JIe0aHUSI B M30JIMPOBAHHON peabHON KoJie0aTe/bLHOH cucTeMe Bee-
r7aa siBJIsSIIOTCS

1) 3aryxarmumu

2) aHrapMOHHYECKHUMHU

3) HezaTyxarurMu

4)  CIOKHBIMH

12. XapakTepucTHKA BOJHbI, H3MepsieMasi B B1/m?

1) MOIHOCTH

2) WVHTEHCUBHOCTb

3) 00BEMHas MIIOTHOCTh YHEPTHU

4) ynenbHAas SHEPTHS

13. T'eoMeTpu4eckmii CMbICJ NPOU3BOIHON (PYHKIMH, ONMCHIBAIOLIEH NpoLecc,

1) omnpexenseT CKOPOCTH MPOIEcca B TOUKE

2) ompenensieT yCKOPEHHUE Mmporecca B TOUKe

3) ompenenser, 4To NMPOU3BOHAS QYHKIMYU B JaHHOI TOYKE €CTh TAaHICHC yIJia, 00pa30BaHHO-
ro KacaTeJbHOM, MPOBEJCHHON Yepe3 3Ty TOUKY K JaHHOH KPHBOM, U MOJIOKUTEILHBIM HaIlPaB-
JIeHHeM ocH aldciucc

4) ompenenseT CHHYC yria HaKJIOHA K OCH a0CIUCC KacaTeNbHON K rpadUKy (QYHKIIMH B TOUKE
14. lonoHuTeIbHOE 1aBJieHHe, 00YCJIOBJIEHHOE MOBEPXHOCTHBIM HATsIKeHHEM Mo cde-
PHUYECKON MOBEPXHOCTHIO )KMIKOCTH

1) He 3aBHCHUT OT pajuyca cepbl

2) TPOIOPIHMOHAIBHO PATHYCY

3) 00paTHO MPOMOPLIHUOHAIBEHO PAUYCy

4) 00paTHO MPONOPLUOHAIBHO KBAIPATy paanyca

15. BbIcoTa MOAHATHSA KUAKOCTH B KaNUJLIJIsIpe ¢ yMeHbIIIEHHEM JHAMeTPa Kanujisipa

1) ymeHbIIaeTCA
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2) ocTaéTcs MOCTOSHHOM

3) yBenmuymBaeTcs

16. st cT0/102 )KUAKOCTH C IUIOTHOCTHIO P BbIcoToll h mpou3Benenue pgh ectb
1) ruapocTaTHuecKoe JaBlICHHE

2) u30BITOYHOE JAaBJICHHE CBOOOTHON TTOBEPXHOCTH

3) Bec crosba KUAKOCTH

17. Jxcrpemym pyHKINH ITO

1) wHaumOosiblliee WM HAUMCHBIIIEE 3HAYCHUE (DYHKIIMK HA OTPE3KE

2) JIOKQJbHBIH MAKCUMYyM HJIH MUHUMYM 3HaYCHUS QYHKIMA

3) HaumGosnbiee nmpupaiieHue QyHKIIMA Ha HHTEPBae

4) nHaubonplice 3HaYCHHE GYHKIIUN HAa OTPE3KE

18. DyekTpuUeckHii TOK nMpeacTaBjaseT co00i

1) kosebarenbHOE IBHKEHHE 3aPSXKEHHBIX YaCTHIL TTOJ1 ACHCTBUEM SJIEKTPUIESCKOTO TIOJIS
2) HampaBJICHHOE JBM)KCHHE 3apsHKCHHBIX YaCTHII 101 ICHCTBUEM CHII IaBIICHUS
3) HampaBICHHOE JBUKECHHUE 3aPSHKCHHBIX YaCTHIL IO ACUCTBUEM 3JIEKTPUUYECKOTO MOJISI
4) ynopsiI0YCHHOE JABMKCHUE JFOOBIX YaCTHIL O] ICHCTBHEM Pa3IMYHBIX CHI

19. IaT4HKH - yCTPOHCTBA, KOTOPbIE NPeodpa3yioT

1) Masble HaNPSKCHUS B HAMIPSDKEHUS OOJIbIICH BEIMIMHBI

2) DICKTPHUYECKHE BEIUYUHBI B HEIJICKTPHUCCKUE

3) HEINEeKTPUYECKUE BEJIMYHHBI B JICKTPHUYCCKUC

20. I'enepaTop cMHYCOMIAIbHBIX K0JIeOAHUI MPeAHAZHAYEH /1JIsl OJIYYeHHus

1) WUMIyJIBCHBIX KOJICOAHUI

2) TapMOHHYECKHUX JICKTPOMATrHUTHBIX KOJICOAHHI

3) DIEKTPOMATrHUTHBIX KOJICOAHUH CIOKHON (OPMBI

Tectbl 2 ypoBHSA:

Y cTaHOBUTE COOTBETCTBUS:

1. Npoctas anddysma nponcxoguT = yepes IMNULHbIN CAON
Oo6uterdyennas AudQy3us MPOUCXOJUT = B KOMIUIEKCE ¢ IEPEHOCUHKOM
Juddys3us yepe3 kaHaia MPOUCXOAUT = IIPU YUYACTUU UHTETPATBHBIX OEITKOB

2. YCTaHOBHTE COOTBETCTBUSL:

[TaccuBHBIN TpaHCTIOPT MPOUCXOAUT = O€3 3aTpaT YIHEPTUU

AKTHMBHBIN TPaHCIOPT MPOUCXOANUT = IIPHU yYaCTUHU KaJIUi-HATPUEBOrO Hacoca
O6uneruennas AuQ¢y3ust HOHOB IPOUCXOANUT = MPH YIaCTUHU HOHO(DOPOB

3. YcraHoBHUTE COOTBETCTBUSA:

[TepBoe oTBeNEHKE = JIeBask pyKa — IpaBasi pykKa
Bropoe oTBencHMe = mpaBas pyka — JieBasi HOra
TpeThbe oTBelIeHHE = JIeBast pyKa — JieBasi Hora

4. YcTaHOBUTE COOTBETCTBHUS MEXIYy MapamMeTpaMu U (U3NUYECKUMHU BEIMYMHAMHU, KOTOPHIE
OHH XapPaKTEPU3YIOT:

4acTOTa ITOBTOPEHMS = UMITYJIbCHBIA TOK

CKBa)XKHOCTb = UMITYJIbCHBIN TOK

KO3 PUIIMEHT 3aroIHEeHHs = UMITYJIbCHBIA TOK

KpyTH3HA (PPOHTA = INEKTPUUYECKUN UMITYIIbC

aMILIUTY1a = DJIEKTPUYECKUM UMITYJIbC

JUTUTENIBHOCTD = 3JIEKTPUYECKUNA UMITYJIbC

5. VYcranosure coorBeTcTBUS: C YBCJIMYCHHUEM YaCTOThI IEPEMCHHOI'O TOKA ... COIIPOTUBJIICHUE

AKTHUBHOE = HE U3MEHIETCS

67



WNHIyKTUBHOE = yBEINYUBACTCS
EMKocTHOE = yMeHbI1aeTcs

6. YcraHoBHUTE COOTBETCTBHS MEXY (PU3HOTEPANEBTUYECKUM METOJIOM U (pusndeckum (akto-
pom:

DnekTpodope3 = MOCTOSIHHBIA TOK

YBUY-tepanus = nepeMeHHOE 3IEKTPUIECKOE TOJIE BBICOKOM YaCTOThI

NHaykTOTEpMHUS = IEPEMEHHOE MATHUTHOE I10JI€ BBICOKOM YaCTOTHI

Juatepmus = TOK BBICOKON 4aCTOTBI

7. YCTaHOBHUTE COOTBETCTBHS MEXIY GU3NIECKUM (DAKTOPOM U €r0 IEPBUUHBIM JICHCTBHEM:
NMnysIbCHBIN TOK = pa3apaxeHue

[lepemMeHHOE MAarHUTHOE WJIM DJIEKTPUYECKOE MOJI€ BHICOKOM YaCTOThl = IMOBBIIICHUE BHYTPEH-
HEU DHEPTUU B TKAHAX

[TocTossHHBIN TOK = MOJsAPU3ALUS TKAHEH

8. VYcraHoBHUTE COOTBETCTBUS

MaccoBsiii KOOQQHUIHUEHT OCIa0IeHUs] pEHTTEHOBCKOTO M3JIyUYeHHs = 3aBUCHT OT IJIOTHOCTH 00-
JIy4aeMoro BeIleCTBa

JluHelHbIH KOA(POUIHMEHT 0caalblIeHns] PEHTTeHOBCKOTO M3Iy4eHHUSI = HE 3aBHCUT OT TUIOTHOCTH
001y4aeMoro BeliecTBa

KopoTKoBOJIIHOBAsI TpaHULIA CIIEKTPA TOPMO3HOTO PEHTTE€HOBCKOI'O M3JIy4EHHUS = YMEHBIIAETCS C
POCTOM HaIIpsHKEHUS MEXKIY KaTOJOM U aHTUKATOAOM

ITOTOK pEHTI€HOBCKOI'O M3JIy4YEHHUs = YBEIIMYMUBACTCS C POCTOM IMOPSIAKOBOTO HOMEpa BEIlleCTBa
aHTUKaTOoJa

9. VYcraHOBHUTE COOTBETCTBUS

... pacraj NpOUCXOAMT BCIACACTBHUE ... .

DJEKTPOHHBIN = BHYTPHUSIEPHOIO IIPEBPALLICHNS] HEUTPOHA B IIPOTOH

I103UTPOHHBIN = BHYTPUAIEPHOI'O NPEBPALLEHUS IPOTOHA B HEUTPOH

[Tpu e-3axBaTe = 3axBaTa AAPOM OJHOTO U3 AIEKTPOHOB C BHYTPEHHEH 000JI04KM aTOMa

10. YcraHoBHTE COOTBETCTBUS
[Tornomennas no3a = (D=E/m)
DKCno3uIMoHHas 103a = (X=g/m)
DkBuBaneHTHas no3a = (H=kD)

11. YcraHoBHUTE COOTBETCTBUS

deppoMarHeTUKH = MarHUTHasE IPOHHUIIAEMOCTh MHOTO Oouible 1
[TapamarHeTHKy = MarHuTHasi IPOHUIIAEMOCTh Oosblie 1
JlnamarHeTuky = MarHMTHas IPOHULIAEMOCTh MEHbIIIE |

12. YcranoBHUTE COOTBETCTBHS MEXK/Ty BUIIOM M3JIy4eHUs U KOAPPHUIIMEHTOM KauecTBa:
PEHTIE€HOBCKOE U3IlydeHHe = 1

anbda-uznyuenue = 10

Oeta-u3nyueHue = 1

MOTOK HEUTPOHOB = 20

ramMmma-usirydesue = |

13. YcTaHOBUTE COOTBETCTBUS

ayb(da-u3TydeHue = MOrJIOIIASTCs TUCTOM OyMaru
OeTa-M3JIyuyeHHE = MOTJIOIMIACTCS CTEKIOM
raMMa-HM3JIy4eHUE = MOTJIOIIAETCS CTAIbHBIM JINCTOM
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MOTOK HEHTPOHOB = MOTJIOIIAETCSI OETOHHON TUTHTOM

14. YcraHoBuTE COOTBETCTBUS

Ha BexTOpHOI 1narpamme ... IpeACTaBIseT ...

JUITMHA BEKTOPA = aMILTUTYy KoJeOaHMit

YIJI0Basi CKOPOCTh BpAILlEHUs BEKTOPA = HUKJINYECKYIO YaCTOTY

YroJl MeXAY BEKTOPOM H 0Cbi0 0X = (pa3y KonebaHuii B TaHHBIII MOMEHT BpEMEHH
IIPOEKIIHs BEKTOPA Ha OCh 0X = CMEILEHUE B IaHHBII MOMEHT BPEMEHHU

15. YcranoBuTe COOTBETCTBHUS

3BYKOBOM METOJ ... OCHOBAH Ha ...:

AycCKynbTalus = BBICTYIIMBAaHUHU 3BYKOB, BOSHUKAIOIIMX BHYTPU OpraHU3Ma

[Tepkyccus = aHanmu3e 3ByKOB, BOSHUKAIOIIMX MTPH MPOCTYKUBAHHUH TeJIa YEJIOBEKa
AyanoMeTpust = MOCTPOCHHSI KPUBOW COOTBETCTBHSI MHTEHCHUBHOCTH 3BYKa 4acTOTE Ha MOpOTe
CIIBIIIIIMOCTH

®doHokapauorpadus = 3aMKucy 3BYKOB, BO3HUKAIOIIUX MPU paboTe cepa

16. YcTaHOBUTE COOTBETCTBUS

DJIEKTPUYECKUN IUIIONIb = CUCTEMA U3 JABYX PaBHBIX 110 BEJIMYMHE U POTUBOIOJIOKHBIX IO 3HA-
Ky 3aps/0B

TOKOBBI# AHUITOb = ABYXITOJFOCHAS CHCTEMA U3 CTOKA M UCTOKA MOCTOSHHOTO TOKA

MyJbTHITONb = CUMMETPUYHASI CHCTEMA U3 PaBHBIX 10 BEJIUYHMHE U MTPOTHBOIOJOKHBIX 110 3HA-
Ky 2JIEKTPUYECKUX 3apsI0B

17. YcraHoBute cooTBeTCTBUsA: [IepBUUHOE JEHUCTBHE ... DJIEKTPUIECKOrO0 TOKA OCHOBAHO HA...
OHMOJIOTHYECKUX TKaHEH

[ToCTOSTHHOTO = MOJISIPU3ALUN

HU3KOYACTOTHOTO NMEPEMEHHOTO U UMITYJIbCHOTO = Pa3ApaKCHUH

BBICOKOYACTOTHOI'O ITIEPEMEHHOI'0 = HarpeBaHUHU

18. YcraHOBUTE COOTBETCTBHUS:

B menu nepeMeHHOTO TOKa, COJIEpIKAIIIeH ... CHIa TOKA. ...

Karymiky "HAYKTHUBHOCTH = OTCTaeT 1o ¢a3e oT HanpspkeHus Ha 90 rpamycos
Konnencarop = onepexaeT Hanpspbkenue 1o dasze Ha 90 rpagycos

Pesucrop = coBnaaaet no (aze ¢ HapsHKEHUEM

19. YcranoBuTe COOTBETCTBUS:

®opmyna CTokca = XxapaKTepU3yeT CUITy COIPOTUBIICHUS )KUJIKOCTH MpHU MaJeHUU B HEH cdepu-
4eCKOro Tena

Yucno PeliHonbaca = SBIsETCA KPUTEPUEM JJAMUHAPHOCTH TEUEHHUS JKUJIKOCTH

®opmyna [lyazeitns = onpenenser 00beMHYI0 CKOPOCTb TEUEHUS pealbHON )KUIKOCTH

20. YcTaHOBUATE COOTBETCTBUA:

DIeKTpOMHOTpaMMa = 3aBUCUMOCTD OT BPEMEHH JIEKTPUICCKONH aKTUBHOCTH MBIIIIIT
DNeKTpOKapAMOrpaMMa = 3aBUCUMOCTH OT BPEMEHHU SJIEKTPUUYECKON aKTUBHOCTH Cepiia
DnexTposHIedatorpaMma = 3aBUCUMOCTh OT BPEMEHHU JICKTPUICCKON aKTUBHOCTH

Tectbl 3 ypoBHA

1. 3anaua. IToTennuan mokos HepBa KOHEYHOCTH Kpaba mpu Temmeparype 20°C pasen S9MB.
Yemy paBHa KOHIIEHTpALMs MOHOB KaJlusl BHYTPU HEPBA, €CIIM CHAPYKU OHA cocTasisgeTr 12mMM?
UYeMy CTaHET paBeH MOTEHIHAN, ECIU TeMIepaTypa yBemuuutes 10 35°C? (OTeT okpyraute 10
HEJIBIX YHCEIT).

Bompoc 1.KoHlleHTpanys HOHOB Kajius BHYTPU HEPBA PaBHA
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*400MM

400M

4MM

200MM

Bonpoc 2.IloTeH1inan Iokos paBeH
*94MmB

60mMB

98mB

89mB

2. 3apaya. Kak u3MEHUTCS WHIYKTHUBHOE COMPOTHBIICHHE KATYIIKU MPH YBEIWYEHHH YacTOTa
NEPEMEHHOTO TOKa B 4 pasa, eclii IepBOHaYaIbHO OHO paBHO 160MB/A? Kak npu sTom n3me-
HUTCSA EMKOCTHOE CONIPOTUBIIEHUE KOHJIEHCATOPA, €CIIM IIEpBOHAaYaIbHO OHO paBHO 200kB/A?
Bompoc 1. MHAYKTUBHOE COIPOTUBJICHUE KATYIIKU

640B/A

40MB/A

*640MB/A

40B/A

Bonpoc 2. EMKOCTHOE cOnpoTUBIeHHE KOHAEHCATOPa

SkB/A

*50B/A

800xB/A

800B/A

3. 3anmava. MumamnepmeTp anmnaparta « AMIUIMITYJIbC» oka3biBaeT 40MA. Beruncnute cpen-
HEKBAJI[paTUYECKOE 3HAYEHHE CHUJIbI TOKA, MPOXOMSAILIEro MO NAlUEHTY, €CIi MUHHUMajbHas U
MaKCUMaJIbHasl aMILIUTY/Abl MOJYJIMPOBAHHBIX UMIIYJIbCOB OTHOCATCA Kak 1:4. Kakas MOIIHOCTB
IIPY 3TOM BBIAEIIAETCS Ha CONPOTUBIEHUU B 620 KOM?

Bomnpoc 1. CpeiHekBaipaTHUECKOE 3HAYEHUE CUIIbI TOKA

160MA

*46MA

10MA

40mMA

Bompoc 2. MouHocTh, BblieAsieMasi Ha CONPOTUBICHUN

13,12Bt

153,76 MBT

*1,312xBt

4. 3anava. KoneGarenbHbli KOHTYp ammapaTa JUuis TEpareBTHUECKOW TUaTepMHUU COCTOUT M3
KaTYIIKH UHIYKTUBHOCTU U KOHJIeHcaTopa eMKocThio 300 nd.

Bomnpoc 1. Onpenenuts MHAYKTUBHOCTb KaTYIIKH, €clii yacToTa rereparopa 1 MI'u. (ITpu BbI-
YHUCIIEHUU OKPYTJIUTH KBajpat yncia «mau» 10 10).

12xI'n

0,083I'n

*83,3ul'n

83,3mkxl H

Bonpoc 2. Yemy OyaeT paBHa 4acToTa reHepaTropa, eciy EMKOCTh KOH/IEHCATOPa YBEJIUYUTH B 2
pasa?

7,14MTI'y

2MI'

0,5MI'g

*714xI '
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5. 3apmaua. TepaneBtuueckuil kKoHTYyp anmapata YBUY, paGoratomero nHa uvactote 40,68MI 1,
COCTOMT U3 KaTyIIKH UHAYKTUBHOCTHIO 0,17 MKI'H U KOHJEHCAaTOpa NEPEMEHHON EMKOCTBIO.
Bormpoc 1. IIpu kakoil EMKOCTH NMEPEeMEHHOTO KOHIEHCATOpa TepaneBTUYCCKUN KOHTYp Oyier
HacTpoeH B pe3oHaHc? (IIpu BeIYMCIEHUN OKPYTIUTh KBaJpat uncia «mu» 1o 10).

360D

0,211®

*88,9nD

8,89ud

Bonpoc 2. Kakyio yactoty OyIeT gaBaTh reHepaTop, eciau EMKOCTh KOHJeHcaTopa OyIeT paBHa
0,1n®d?

*38,62MI'11

38,62MmI 11

81,36MI'y

20,34MI 11

6. 3amaua. B anmapare “OnexTpocon” mpu yactore 25 'l quTensHOCTh UMITYIIbca paBHa 1 Mc.
Bonpoc 1. OnpenenuTbh CKBaKHOCTh HMITYILCHOI'O TOKA.
*40

4

25

0,025

Bompoc 2. OnpeaenuTs nay3y Mocie KaKA0To MMITYJIbCa.
24mc

41mc

*39Mc

0,04mc

7. 3amada. OuOPMILIAIMS JKEITYIOYKOB CEpAIla 3aKII0YaeTCsl B UX XAaOTHUYECKOM COKpAIICHUH.
Ecnu nipu 3TOM mporycTuTh 4epe3 00JIacTh cepiia O0JIbIION TOK, TO 3TO MPUBEAET K BO30YXkK/Ie-
HUIO 6OJH)HII/IHCTBa KJIETOK TKaHei MHOKapZa U B pE3yJIbTaTC MOXKCET BOCCTAHOBUTLCA HOPMAJIb-
HBI pUTM COKpAILlEHUs kKely10ukoB. COOTBETCTBYIOUIMI anmapar Ha3blBaeTcs AepuopuisaTo-
poM. TexHUYECKH OH BBITIOIHEH B BHJIE KOH/IEHCATOPA, KOTOPBINA 3apsKaeTcs 10 3HAYUTEIBHOTO
HaINpsDKEHUS U 3aTeM Pa3psiHKaeTcsl uepes AIEKTPO/Ibl, HaJ0KEHHbIE Ha TeJI0 O0JIBHOro B 0071acTH
cepaa.

Bonpoc 1. Haliaute 3HaueHHE MaKCUMAILHOTO TOKa MPU ACHCTBUM 1ehUOPUIIIATOPA, €CIU OH
ObLI 3apspkeH o HanpsokeHust U=5 kB, a conporuBnenune ydactka tena paBHo R=5000m.

*10A

1A

0,1A

10MA

Bomnpoc 2. KakoBa MakcuManbHas IUIOTHOCTh TOKA, MPOXOJIAIIEr0 Yepe3 HalueHTa npu aedu-
OpUIUIALINY, €CITU TUIOIIAIb AJIEKTPOJIOB 25 KB.CM?

10A/M?

*4KA/M?

4A/M°

25MA/M?

8. 3amaua. Konnentparms nonos B snekrpomute N=10°cM3, ux momsmxHOCTH bi= 4,5-107* cm?

(B-c), b-=6,5-10"* cm? (B-c).

Bompoc 1. HaiiguTe Na0THOCTh TOKA, €CIU 3JIEKTPOIUT HAXOAUTCSA B IEKTPUUYECKOM IIOJIE C
HanpsbkeHHOCThio E=10B/cM. TIpuHATh 3apsa noHA paBHBIM 3apsly 3JI€KTPOHA.

1,76MA/M?

1,76HA/M?
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1,76MKA/M?

*1,76nA/M?

Bomnpoc 2. Cuuras mioTHOCTh TOKAa BCIOJY OAMHAKOBOW, HAWIUTE CHIIYy TOKA, €CIIM ILUIOIIA/lb
Ka)k10ro0 3J1ekTpoaa S=1 M2,

1,76x10° A

*1,76x1014 A

1,76x108 A

1,76x10* A

9. 3amaua. MomiHOCTh, IOTpeOIIIeMas anmapaToM rajJbBaHU3AlUU U JeueOHOoro 3MeKkTpodopesa
AT'H-1, paBua 50 Br.

Bompoc 1. Onpegenuts KIIJI anmapara, eclii MaKCUMAaJIbHOE HAIPSDKCHUE B TEPANCBTUYCCKOM
uenu npu conpotusieHun 500 Om coctasisieT 50 B.

*10%

25%

50%

5%

Bompoc 2. KakoBa MakCHMaJIbHAs IJIOTHOCTh TOKA, IPOXOAAIIETo 10 HAIMCHTY, €CIH INIOMANb
3JICKTPOJIOB 5 cm??

0,5 A/M?

*0,2 KA/M?

0,2 MA/M?

0,5 kKA/M?

Bonpoc 3. Onpenennth, KaKOe KOJIMYECTBO MOHOB HoJa OyaeT BBEIEHO 00JbHOMY 3a 10 MuH
[P MaKCUMaJIbHOU IJIOTHOCTH TOKA.

37,5x10° nowos

37,5%10° nonos

*37 5x10%° nonos

37,5%10° nonos

10. 3agaua. CpenHsis MOUIHOCTH J103bl B Majare, re HaXoAaTcsi OOJbHbIE, MONyYUBIINE JIeueo-
HBI€ J103bl paJMOAKTUBHBIX BEIIECTB, paBHAa SMKP/MuH. Bpau B TeueHue 5-aHeBHON paboueil He-
JIEJINA €XKETHEBHO HAXOAUTHCS B NIAJIATE B CPEHEM 2 Y.

Bompoc 1. Onpenienuts HEAENbHYIO 103y 00Iy4YeHHs] Bpaya.

0,3P

50MkP

*3mP

Bompoc 2. CpaBHUTE HEAEABHYIO 03y 00JyUEHHUs Bpaya C OPeeNbHO JOMYCTUMOMN JI0301, paB-
Hoii 0,1P.

*HenenpHas q03a 00aydeHHs Bpada MEHbIIE peaenbHo gomyctumoit 10361 (IT1J1) obmyuenus
HenenbHas no3a o0iyueHus Bpada 6osblie npenesnbHo gonyctumoit 103el (IT1/1) o0nyuenns
Henenwvnas no3a oOmyueHnus Bpaua paBHa mpeaenbHo gomyctumoit gose (I111) oomyduenus

Kputepun ounenku:
- «3a4TeHO» - He MeHee 71% mpaBUIIbHBIX OTBETOB;
- «He 3a4TeH0» - 70% 1 MEeHee MPaBUIILHBIX OTBETOB.

3.2.3. Bonpocsl 1Jist 3auera, kpurepun onenku (OK-1, OIK-7)
PDu3uka
KonebarenbHoe aBmkenue. ['apmoHnueckue kosneOaHus Ha MpUMeEpe MPYKMHHOTO MasTHUKA.
MaremaTnueckuii MasTHUK. Y paBHeHue ABkeHus. [lapameTpsl konebanuii (yactoTa, nepuoa u
T.J.)
MexaHnuueckuit pe3oHaHc. 3aTyxarolie KoneoaHus.
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VYpaBHeHue miockoi BosHbl. Pactipoctpanenue BosH. Audpaxius, nHTepdepeHnuns BoH, 3aTy-
xatoniye BoiIHbl. CTOSYNE BOJHBI.

Dddext Jloriepa u ero npuMEHEHUE B MEAUIIHHE.

Ou3nyecKkue XapaKTePUCTHKHU 3BYKa. XapaKTEPUCTHUKU CIYXOBOI'O OUIYIIEHUS U UX CBS3b C Qu-
3UYECKUMHU XapaKTEPUCTUKAMU 3BYKA.

®dusnka ynbTPa3BYKOBBIX KojeOaHui. OCOOCHHOCTH paclpOCTpaHeHHS Y3 B OHOJOTHYECKHX
cpenax. Ucrounuku u npueMuuku Y3 konebanuii. Bnusiare Y3 Ha OMOIOTHYECKIE TKaHH.
3akon Bebepa-Dexnepa (cioBecHas GopMyaupoBKa, (opMylia, MOSCHEHUE; BEIMYUHBI Mpeena
CJIBIIIMMOCTH U TIpeiesia 00JIEBOTO OLIYIIECHHS).

JlaBeHue, CKUMaeMOCTh KUAKOCTHU U Tasa.

3akoH [Tackans (CamMoCTOSATEIBHO).

3akoH Apxumena (CamMOCTOSATEIBHO).

JIBuKeHue KUAKOCTU U raza. Teopust Hepa3pbIBHOCTH CTPYH.

Ypasuenue bepuymnu (6e3 BeiBosa). CiiecTBusl.

SIBneHue moBepxXHOCTHOro HaTsKkeHUs. KanusuispHocTs. [IpuunHbBI ra30BoM UM KUPOBOIl M-
0011 KPOBEHOCHBIX COCYIOB.

Buytpennee Tpenue (BsizkocTb) xuakoctu. ®opmyna HeroToHa. HpIOTOHOBCKHE M HEHBIOTO-
HOBCKHE JKUJIKOCTU. BSI3KOCTH KPOBH U IPYrUX OMOJOTUYECKUX KUIAKOCTEH.

JlamunapHoe u TypOynenTHoe TeueHue. Yucno PeitHonpaca. duznueckue OCHOBBI T€MOJAMHAMU-
ku. TeueHue BA3KON KUAKOCTH B IMIIHHAPUYECKUX TpyOax. @opmyna [lyazeiinsi.

Menuuunckas Bucko3umeTpus. [IpuHiumn paboTel MEAUIIMHCKOTO BUCKO3UMETPA.

[TynscoBas BosHa. Ompenenienue, 0COOSHHOCTH PacIPOCTPAHEHUS MO PA3IMYHBIM OTJIENIaM Ccep-
JIEYHO-COCYIUCTON CHUCTEMBI, IJTMHA BOJHBI, CKOPOCTh PACHpPOCTPAHEHHUs, MEXAaHU3MBI Paclpo-
CTpaHEHUS.

DJeKTpuueckoe mnosue. MarHuTHoe noje. JNeKTPOMArHUTHBIE BOJIHBI.

[Tonstpusanus cBera. Bpaiienue miocKOCTH MOISPU3ALNUNA ONITUYECKH aKTUBHBIMU BEIIECTBAMHU.
[TpumeHeHue MoIIPU30BAHHOTO CBETA /TSl PELICHUS MEIUKO-OMOJIOTHYECKHX 3a/1a.
Pedpakxromerpusi. 3aKOHBI TEOMETPUUYECKOMN ONTHUKH.

VYnbrpaduoneroBoe uznydenue. Jluamasonsl ynbTpaduoneroBoro usnydenus. [Ipumenenue B
MEIUIINHE

Wudpakpacnoe uznydyenue. Jlnamna3onsl nHPpakpacHoro uznydenus. [IpuMeHenre B MeulnHe
Menuuunckas moysipuMetpusi. OnTuyeckass akTHBHOCTh BEHIECTB (IPUMEPHI ONITHYECKH aKTHB-
HBIX TKaHEeH B opranuiMe yenoBeka. CTpoeHue U NPUHIUN paboThI MOJIIPUMETPaA-CaXapuMETpa.
TemioBoe n3nyyeHue Tesl. XapaKTEPUCTUKH TEIIOBOTO U3ydyeHUsl. 3aKOHbBI TEIJIOBOTO U3JIyde-
Hus. TernnoBoe u3ny4yeHue Tena yenoBeka. Gu3ndeckue OCHOBBI TepMOTpaduu.
B3anmoperictue ceera ¢ BemectBoM. [lorionienue ceera. PaccesHue cBera.
®oromomunecteHms. [Ipasuino Crokca. IlpumeHeHne THOMHUHECHEHTHOTO aHallu3a B MEIHU-
[IUHE.

®duznyeckue OCHOBHI (DYHKIIMOHMPOBAHMS MEAMIIMHCKON ammaparypbl. TepaneBTudeckuili KOH-
TYyp.

OnTuyeckre KBAHTOBBIE T€HEPATOPHI (J1a3ephl) U UX MPUMEHEHUE B MEIUIINHE.

®uznyeckue ocHOBBI ToMorpaguu. CoBpeMEHHOE COCTOSIHME METOJI0B U amnmnapaTypbl TOMOTpa-
bun.

Kputepun ounenku:

- «3aYTEHO» - 00yJaIOIUCsS 00J1aIaeT TEOPETUUECKUMH 3HAHUSMH U BIIAJCET METOIUKON BHI-
MOJTHEHUS TPAKTUYECKUX HABBIKOB, IEMOHCTPUPYET MX BBHIMOJHEHHE, B CIIydae OMIUOKHA MOKET
WCIIPaBUTD MPU KOPPEKITUHU UX MPENogaBaTeIeM;

- «He 3a4TeHO» - o0yvaromuiics He 00JaaeT JOCTaTOUYHBIM YPOBHEM TEOPETUUYECKUX 3HAHUI
(HEe 3HAET METOJUKHU BBITIOJHEHHUS MPAKTHUUYECKUX HABBIKOB, MOKA3aHWW W TPOTHUBOIIOKA3aHUH,
BO3MOXKHBIX OCJIOKHEHHI, HOPMATUBBI U MPOY.) U/WIA HE MOXKET CAMOCTOSITENIbHO MPOJAEMOH-
CTPUPOBATH MPAKTHYECCKUE YMEHHS WIIH BBITOTHIET UX, JOIMYCKasi TpyObie OTIHOKH.

3.2.4. TunoBbie M CHTYaMOHHBbIC 3aJa4U JJISl TEKYLIEr0 KOHTPOJIsi, KPUTEPUH OLEHKHU
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(OK-1, OIIK-7)

Dusuka

1.  JIBa 3apspa, Haxoxasch B Bo3ayxe Ha paccrossHuu 0,05 M, TEeHCTBYIOT Apyr Ha Ipyra ¢ CH-
noit 1,2:10% H, a B HEKOTOPOW HEMPOBOASAIIEH KUAKOCTH Ha paccTosiuuu 0,12 m ¢ cunoit 1,510
® H. KakoBa Au3JIeKTpUYECKas MPOHUIIAEMOCTb KHIKOCTH?

2. JlBazapsama qi = +3-107 K u qz = —2-107 Kin HaxonaTcs B BakyyMe Ha paccrosHun 0,2 M
apyr ot apyra. Onpenenure HalpsHKEHHOCTb MoJs B Touke C, pacnojioKEHHOM Ha JIMHUM, CO-
eIUHSIONIEH 3apspl, Ha paccTosiHuu 0,05 M BIpaBo OT 3apsiaa qa.

3. B mone Toueunoro 3apsana 107 Ki aBe Toukn pacrosoxensl Ha paccrosaun 0,15 n 0,2 M
oT 3apsana. Haitaure pa3HOCTh NOTEHUMAIOB 3TUX TOYEK.

4. Ha GonpHUYHOM OOOpYIOBaHUM B YCIOBHSIX, ONArompUsTHBIX AJii 0Opa3oBaHMs CTaTHue-
CKOTO BJIEKTPUYECTBA, Pa3HOCTh MOTEHIMANOB peako npebimaer 10 -/5xB. CMoxeT au mpo-
W30UTH UCKPOBOU paspsi MEXKY CTOMKOW METANIMYECKON TEJICKKH U BOJOIPOBOIHOM TPYOO,
€CJIM PACCTOSTHUE MEKIY HUMHU OKakeTcsl paBHBIM (), 8cm? Epusp=30xB/cm.

5. Mexy napanienbHbIMU 3apsSKEHHBIMU TUIACTUHAMU, PACIOJIOKEHHBIMH TOPU30HTANIBHO,
yIlep)KUBAaeTCA B PaBHOBECHHM TbUIMHKA Maccoit 1072 xr ¢ 3apsmom —5-107% K. Onpenennute
Pa3HOCTH MOTEHINANIOB MEK/Y ILIACTUHAMH, €CITH PACCTOSHHE MEKTy HUMU 1072 M.

6. Ha mape cocpenorouen 3apsa 6108 K, a morenuman ero 18 kB. Haiimure pamuyc mapa,
€CJIM OH HaXOJIUTCS B BaKyyMe.

7. Yepes nomnepeyHoe ce4eHHE MPOBOJIHUKA KXY CEKYHAY MPOTEKaeT 6 TPUIIJIMOHOB CBO-
00HBIX 2NIEKTPOHOB. ONpeAeTuTh BEINYUHY TOKA B IIPOBOIHUKE.

8.  Ilpm 20°C compoTuBIEHHE MEIHOW MPOBOJOKH 3JeKTpomarHuTa Obuto 1,2 Owm, a mocne
JUIUTETILHONU paboThl MO/ HArpy3KOW CONMPOTHBJICHHE OOMOTKM OKa3aloch paBHbIM 1,5 Om. Jlo
KaKO# TeMIiepaTypsl Harpenach ooMoTka (a=0,004 K1)?

9.  Ilocrosusii Tok 0,05A mpeacTaBiIseT ONACHOCTh ISl KU3HU 4yenoBeka. OnpeaenuTs MU-
HUMAJIbHYIO BEJIMYMHY HANPSDKCHUS, IPU KOTOPOM TOK MOXKET JOCTUTHYTH 3TOTO 3HAYEHUS, €C-
JIU CONPOTHUBJICHUE TeJla YeJIOBEKa B 3aBUCUMOCTH OT ycioBuil uaMensercs or 1000 no 100000
Owm.

10. DJC 6Garapeiiku kapManHoro ¢poHapuka pasHa 3,7 B, BHyTpenHee conportuienue 1,5 Om.
barapeiika 3amkHyTa Ha conporuieHue 11,7 Om. KakoBo HampspkeHHe Ha 3aKkuMax Oatapeii-
KH?

11. TIlpu cyxoi KOXK€ COMPOTHUBIICHHE MEXIY JIAMOHSIMU PYK MOXKET JIOCTUTaTh 3HAYEHUS
R=10° Om, a npu BIAXKHBIX JIaJOHAX TO CONPOTUBIECHUE CyIIEeCTBEHHO MeHble (R=10000m).
OueHuTte TOK, KOTOPBIM NpOHAET uepes Teslo YeI0BeKa IPU KOHTAKTE C 3JIEKTPOCEThIO HAIpsKe-
HueM U=220B. CpaBHUTE STOT TOK CO 3HAYEHHUSIMH MOPOTOB OIIYTHMOTO M HEOTITYCKAIOIIETO
TOKOB, €CJIM YacTOTa ToKa paBHa v=50 [y.

12. Mexnay AByMs 3IEKTpPOJaMH, K KOTOPBIM MPUIOKEHO MOCTOSHHOE HampsbkeHue U=36B,
HAXOJIUTCA YacTh KUBOM TKAHHU. YCJIOBHO MOXKHO CUYHTaTh, YTO TKAHb COCTOHT U3 JIBYX CIIOCB
JKMBOM KOKH U MBI ¢ KPOBEHOCHBIMH COCYJaMH, TOJIIMHA KaXao0ro ciost Koxku 11=0,3mm,
TOJIIIMHA BHYTpeHHeH TKaHu l2=9,4umm. HaiiuTe IIOTHOCTh TOKA W TaJCHHE HANPSIKCHHS B
KO€ U B MBIIIEYHOH (COCYIUCTON) TKAHU, pacCMaTpUBasi UX KaK MPOBOIHHUKH.

1. B anekrpuueckom nozie toueyHoro 3apsaa 0,3uKn Ha paccTosHuM 1M OT HETo HaXOAUTCS
JUTIONB C JAUMONBHBEIM MoMeHToM 2-1072 (Ki-m). HaifauTe MakcHManbHEI MOMEHT CHIIBI, JIei-
CTBYIOIIMI Ha JUTIOJIb B BAKYyME.

2.  Hailiaute moTeHIMAN MO, CO3JJaHHOTO JUIOJIEM B TOUKE A, ylaJeHHOW Ha pacCTosHHE I
= (,5m B HaNpaBJIEHUH NOJ YIIIOM « = 30° OTHOCUTEIBHO 3JIEKTPUYECKOIO MOMEHTA p JHIIONIS.

Cpena-oza. unoas o6pasosan 3apsgamu ¢ =2-107" Ki, pacnookKeHHBIMM HAa PacCTOSHHH
I =0,5cm.

13. Omnpenenuth NOTEHIMAT TIOKOS KJIETKU npu TemnepaTtype 20° C, ecnii OTHOIIEHHE KOHIICH-
Tpaluii NOHOB KaJlus B KJIETKE U OKpyXKarouieil cpeae pasHo 10:1.

14. TloreHuman MOKOSI CKEJIETHOW MBIIIILI paBeH 88 MB. OmpenenuTs OTHOIICHHE KOHIICH-
Tpauui MOHOB KaJlisg BHYTPH MBIIIEYHOIO BOJIOKHA M BO BHEIIHEH cpene. Temieparypy Teina

4eJI0BeKa cuMTaTh paBHol 37°C.
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15. PaccuunraiiTe moTEeHIMaJ OKOSI TUTAHTCKOI'O aKCOHA KaJlbMapa, €CIM U3BECTHO, YTO KOH-
IEHTpaIMsl HOHOB HaTpus CHapyku paBHa 440 MM, a BHyTpH ero 49 MM (Temmeparypa paBHa
20°Cy,

16. Ilo nBym mapasuieabHBIM MPSMOJMHEHHBIM JITMHHBIM MPOBOJHUKAM TEKYT B MPOTHUBOIIO-
JIOKHBIX HampasieHusix Toku cuinod 5A u 10A. PaccrosHue mexny Tokamu 10cm. Haiitu
HANPSDKEHHOCTh M MHIYKIIMIO MAarHUTHOTO TOJISl B TOUKE A, Jexallei mocepeinHe Mexay npo-
BOJIHMKaMHU, U B TOUke B cripaBa 0T BTOpOro npoBOJHUKA HA PACCTOSHUU 2CM OT HETO.

17. Tlo ToHKOI KaTyIIKe TeYeT TOK cuior 7A, paguyc BUTKoB 10cM. I1pu kakoM uuciie BUTKOB
HANPSKEHHOCTh MATHUTHOTO TI0JIS B IIEHTPe KaTylIku OyzeT paBHa 245A/M?? CuuTaTh KaTyIIKy
IIJIOCKOM.

18. Ompenenure MarHUTHBI MOMEHT coyieHouaa rpu Toke 0,3A, ecnu gucino BuTKoB 500, a
UIoMIaab BUTKA 20CM2,

19. Omnpenenute pabdoty npu nepemerienny Ha 50 cM npoBogHKUKA JTMHON 20cM, TTO KOTOPO-
My TeueT ToK 10A, B 0OHOPOIHOM MarHuTHOM Iosie ¢ uHaykuuei 0,7Ti.

20. IIpoBos0OYHOE KOJBIO PAAMYCOM 3CM HaXOIUTCS B OAHOPOJHOM MAarHUTHOM I0JI€ Hamps-
xeHHocThio 10°A/M. TTnockocTs KonbIa coctasiuser yroa 30° ¢ IMHUSMH HaNpsHKeHHOCTH. BhI-
YHUCJINTE MarHUTHBINA MTOTOK, IPOHU3bIBAOLIUH KOJIb10. OKpysKarolas cpesia — BO31yX.

21. MrHoBeHHOE 3HA4YECHHE HANpPSHKEHUS CHHYCOMAAIBHOTO ToKa /i (as3sl /6 paBHo 150B.
KakoBbl ammutyHoe u 3¢ (HeKTHBHOE 3HAYCHUS HATIPSHKCHUS?

22. Haligure aMIUIMTYJHOE 3HAYCHHE TOKA B IICMH, COJEPKAIICH KOHIEHCATOP EMKOCTBHIO
Imx®. HanpsokeHue B ayieKTpuueckoi nenu paBHo 250B, a aktuBHOe conpotuBiieHue 2,5kOM.
Konzaencarop u pe3ucrop coenHeHsl nocienoarenbHo. Yacrora pasHa S00m.

23. KoHEYHOCTh, Ha KOTOPYIO HAJOXKEHBI ANEKTPOIbI, HMEET OMUYECKOE COMPOTUBIICHHE IO~
psaaka 1kOm u emxocts 0,02Mkd. Onpenenuts TpOBOJUMOCT TAKOTO y4acTKa, yroi casura ¢as
MEXJy TOKOM M HampsikeHueM s 4actoTsl 50 [, cunrtas, 4To OMHYECKOe U eMKOCTHOE CO-
IIPOTUBJICHUSI COEIMHEHBI I10CIIEJOBATEIBHO.

24. Cpur Qa3 MeXay TOKOM U HalpsHKEHHUEM IPHU MPOXOKIACHUU IEPEMEHHOr0 TOKa 4acTo-
Toil 25111 yepe3 mblly JArymku coctaBui -35 °. Uemy paBHa €MKOCTh KOH/IEHCATOpPA B SKBU-
BaJICHTHOM CXeMe MOCJeI0BAaTEIbHO COSAMHEHHBIX PE3UCTOpA U KOHJIEHCATOPa, €CIIM aKTUBHOE
conpotusiieHue pasHo 0,5kOm?

25. Hcrnonb3ysl BEKTOPHYIO JHarpaMmy, ONpeAeiauTh yroi caura ¢a3, OMUYeCKoe M MHIYK-
TUBHOE CONPOTHUBIIEHUE B MOCJIEOBATEILHON €M IEPEMEHHOI0 TOKA, €CIIU Pe3yIbTUPYIOMINN
BEKTOpP uMIezanca paseH 60M, BEKTOp EMKOCTHOTO coNnpoTuBiieHUs 40M, a yroyl MexX1y HUMU
60°.

26. OrmpenenuTb CKOPOCTb 3JIEKTPOHOB, MAJAIOIIMX HAa AHTUKATOJ| PEHTI€HOBCKOW TPYyOKH,
€CJIM MUHUMAJIbHasl UIMHA BOJIHBI B CILIOIIHOM CIIEKTpE PeHTreHOBCKUX Jyder 0,01 HM.

27. Jlna ompeneneHuss YyBCTBUTEIBHOCTH KIETOK K paJMOAKTMBHOMY OOJIyYEHUIO B IUTa-
TENbHYIO Cpely, TJe OHH Pa3sMHOKAIOTCS, BBOMIIN PaTHOAKTUBHBIA dochop 32P1s, KOTOpKIii mO-
clle OHOKPATHOTO paciaja MpeBpaIancs B aToM cepsl “2S16. KakoMy Buay 061ydeHns moasep-
TATUCh KIETKU?

28. Cueruuk ['eifrepa, ycTaHOBIEHHBIH BOJIM3M Mpenapara paJuoakTUBHOIO U30ToMa cepedpa,
IpU NepBOM u3MepeHuu peructpuponai 5200 3 - yacTull B MUHYTY, a uepe3 cyTku Tosibko 300.
Onpenenutsd nepuo noaypacnaga U30Tomna.

29. Ckoubko siziep ypana U pacrnanoch B TEUEHHE T0/1a, €CIIM IepBOHAYAIbHAS Macca ypaHa

m=12?
30. beronnas rumTa ToMmUHONW 20 CM yMEHBIIAET MHTEHCUBHOCTH Y3KOTO ITyYKa Y-Ty4ei KO-

6anbra ©°Coy7 B 16,5 paza. OnpenenuTh JUHEWHBIH KOIPPUITUEHT OocTabIeHUs U TONIUHY CIIOS
HOJIOBUHHOTO OCJIa0JIeHus i OeTOHA.

Kpurtepun onenku
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- «32a4TEHO» - O0yJaroIUiics 00IalaeT TEOPETUYSCKUMHU 3HAHUSMU H BIIAJICET METOJIUKOM BbI-
MTOJTHEHHS TIPAKTUYCCKUX HABBIKOB, JEMOHCTPUPYET WX BBIMIOJHEHUE, B CIIy4ae OMUOKH MOXKET
HCIIPABUTH MPU KOPPEKLMHU UX MPENOJABATEIEM;

- «He 3aYTeHO0» - 00yJaIIMICcI He 00JIalaeT JOCTATOYHBIM YPOBHEM TCOPETHUYCCKUX 3HAHUI
(He 3HAET METOJIMKHU BBIMOJHEHHUS MPAKTUUECKUX HABBIKOB, IMOKA3aHWW W MPOTHUBOIIOKA3AHUMH,
BO3MOJKHBIX OCJIO)KHEHHH, HOPMATHBBI M TMPOY.) W/MJIM HE MOXKET CAaMOCTOSATEIBLHO IMPOJIEMOH-
CTPUPOBATH MPAKTUICCKUEC YMEHUS WM BBITIONTHSIET UX, OMTYCKasi TPyObIe OMMOKH.

3.2.5. [lpumepHsbIe TeMbl pedepaToB, kputepun onenku (OK-1, OIK-7)

11. N3yuenne MeTo0B u3MepeHust GU3NICCKUX BEITHYUH.

12. N3yuenne cnoco00B U3MEPEHUS IEKTPHUECKUX BEIINYHH

13. Omnpenenenre CKOPOCTH pacpOCTPAHEHHUS 3ByKa B BO3JIyXe

14. N3yuenne pU3NUECKUX OCHOB YIbTPAa3BYKOBBIX METOJOB MCCIICOBAHUS U JICUCHUS B
MEAUIINHE

15. CHsTHE CIEKTPaAIbHOM XapaKTEpUCTUKHU yXa Ha IIOPOre CIBIIMMOCTI
16. Onpenenenne k03P GUIIIEHTA TOBEPXHOCTHOTO HATSHKEHUS KUIKOCTH
17. Ornpezenenne TMHAMHUYECKOM BI3KOCTH JKUJIKOCTH

18. W3ydeHue CBOMCTB MOISIPU30BAHHOTO CBETA

19. W3ydenne HpU3HMIECKUX OCHOB CIIEKTPOCKOITHH

20. W3ydeHne MeTo1a KOHIICHTPAIMOHHON (POTOEKTPOKOIOPUMETPUU

Kpurepum ouenkmu:

- OnleHKa «OTJIMYHO» BBICTABISIETCS CTYACHTY, €CIIH B pabOTE MOJHOCTHIO PACKPBITO TEOPETH-
4eCKOe COZIepKaHUe TeMbI, 1aH aHaJIu3 JIeHCTBYIOIIEH IPAKTUKU, COACPKUTCS TBOPUECKUN MO/I-
X0 K pCHICHUIO BOIIPOCOB, CACTIAHbI 000CHOBaHHbBIE BBIBOJIbI U IMMPEAJTIOKCHUA, HA BCC BOIIPOCHI
IPHU 3alUTe CTYIEHT Jall apryMEHTHPOBAaHHbIE OTBETHI.

- OueHKa «XOPOLI0» BBICTABIISIETCS CTYJCHTY, €CIIH B paboTe CoepiKaHue M3JI0KEHO Ha J0CTa-
TOYHOM TE€OPETHUYECKOM YPOBHE, OOJIBIIMHCTBO BBIBOJIOB IIPABUIBHO CHOPMYIUPOBAHBI U JAHBI
000CHOBaHHBIE MTPEUIOKEHUS, Ha OOJIBITYIO YaCTh BOIIPOCOB CTYACHT J1ajl IPABHIIbHBIC OTBETHI.

- OneHka «yA0BJIETBOPUTEIBHO» BBICTABISIETCS CTYJIEHTY, €CIIM B paboTe TEOPETUUYECKHUE BO-
IMPOCBI B OCHOBHOM PACKPBITEI, BBIBOJAbI B OCHOBHOM IIPABUJIBHBIC. HpeI[J'IO}KCHI/If{ MpeaACTaBIAIOT
UHTEpEC, HO HEJJOCTATOYHO YOETUTEIbHO apryMEHTHPOBAHbI, HE Ha BCE BOIPOCH CTYACHT Jai
MMPpaBUJIbHBIC OTBCTHI.

- OneHKa «Heyl10BJIeTBOPHUTEIbHO» BBICTABISETCS CTY/AEHTY, €CIi B paboTe B OCHOBHOM pac-
KpBIBAaETCS MMOCTABIICHHAS TEMA, €CTh OIIHOKH B (POPMYIMPOBAHIH METOI0JIOTHIECKOTO armapa-
Ta ¥ BBIBOJIAX, MIPU 3aLIUTE CTYACHT HE Jlajl MPaBUIbHBIX OTBETOB Ha OOJBIIMHCTBO 33JJaHHBIX
BOIIPOCOB, T.€. OOHAPYXUJI Cepbe3Hble MPOOebl B MPo(ecCHOHANbHBIX 3HAHUX, €CTh 3aMeya-
HUS 110 0(OPMIIEHUIO TeKCTa pedepaTa.

4. MeToauyeckne MaTepualibl, onpeae/siionye npoueaypbl OueHUBAHUS 3HAHUI, YMeHM,
HABBIKOB U (MJIH) ONBITA NPOGecCHOHAIBHON IeSiTeJIbHOCTH, XaPAKTEPU3YIOIIHX 3Talbl
(opMupoBaHNa KOMIIETEHIMI

4.1. MeToanka npoBeieHNsl TECTHPOBAHUS

Heabio 3Tana npoMeXyTOUHOM aTTecTaluy Mo AUCUUILINHE (MOAYIIO), MPOBOAUMON B
dbopMe TeCTHpOBaHUS, SIBISETCS OLIEHKA YPOBHS YCBOSHHS 00YUYaOIMMUCS 3HAHUMN, TpHOOpeTe-
HUS YMEHUH, HaBBIKOB M COPMUPOBAHHOCTH KOMIICTCHIIMA B PE3y/IbTaTe M3ydeHUs YIeOHOI
JUCIUTIIAHBI (4aCTH JUCITUTUIMHBI).

JlokaJibHbIe HOPMATHBHbBIE AKTHI, PErJIAMEHTHPYOIIMe POBeIeHUEe MPOoIeyPbI:

[IpoBeneHue mMpoMeKyTOYHOW aTTecTalliu oOydaroluxcs pernamertupyercs [lomoxe-
HHEM O TEKYIIEeM KOHTPOJIC YCTIEBAEMOCTH M MPOMEKYTOYHOM aTTECTAlUU OOYJarONIUXCsl, BBE-
JeHHbIM B AeiicTBue mpukazom ot 08.02.2018 Ne 61-O/1.
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Cy0beKxTbl, Ha KOTOPBIX HAlpaBJIeHA NPoLexypa:

IIponienypa oleHMBaHMS JTOJKHA OXBATBIBATH BCEX OOYYAOLIMXCS, OCBAaMBAIOIIMX JHC-
UITMHY (Moayie). B ciaydae, eciau oOydaroniuiics He IPOXOIHI IPOLEAYpY 0e3 yBaKUTEIbHBIX
IPUYMH, TO OH CUUTAETCS UMEIOLINM aKaJeMUYECKYIO 3a0KEHHOCTb.

Ilepuon npoBenenus npouexypbl:

IIponienypa oneHUBaHUS MPOBOAUTCS MO OKOHYAHUHU M3YUEHHS JUCLUIUIMHBL (MOYJIA)
Ha MOCJIEJHEM 3aHATHM. B cilydae npoBeneHHs] TECTUPOBAHUS Ha KOMIIBIOTEPAX BPEMs U MECTO
IPOBE/IECHUST TECTUPOBAaHMUs IpenojaBareiad Kadeapbl COMacyloT ¢ HH()OPMaIMOHHO-
BBIYUCIIUTEIbHBIM LICHTPOM U JOBOJAT 0 CBEACHMS 00yUYarOIINUXCS.

TpeOGoBaHus K MOMEIIEHUSIM M MAaTEPHAJBHO-TEXHMYECKHM CPeICTBaM ISl MPOBe-
JieHUsl PoLeayPbI:

TpeboBanus Kk ayIuTOpUX AJISl IPOBEACHHS MPOLEIYPhl U HEOOXOIUMOCTD MTPUMEHEHHS
CHELMATU3UPOBAHHBIX MaTEPUAIBHO-TEXHUYECKUX CPEJICTB ONPEEIIAIOTCS MPENOoJaBaTEIeM.

TpeOGoBanus k KaIpoBOMY 00ecle4eHHIO POBeACHUs MPOLeypPbI:

[Iponenypy npoBOIUT MpeNoaBaTellb, By TUCHUIUIMHY (MOIYJIb).

TpeGoBanus kK 6aHKY OLCHOYHBIX CPEICTB:

Jlo Hayasia IpoBeJIeHHs MPOLEAYPHI MIPENoAaBaTesieM MOATrOTaBIMBAETCS HEOOXOIUMBII
0aHk TecToBBIX 3amanuil. IlpenomaBarenn kadenpsl pa3zpabaThIBAIOT 3aJaHUs ISl TECTOBOTO
JTana 3a4yéra, YTBEPXkJAalOT MX Ha 3aceJaHuM Kadeapbl M HepeAaroT B HHPOPMALMOHHO-
BBIUMCJIUTENbHBIM LIEHTP B 3JIEKTPOHHOM BHUJE BMECTE€ C KONUEH peueH3ud. MuHuMaibHOE
KOJINYECTBO TECTOB, COCTABIISIIOMIMX (DOHJ TECTOBBIX 3a/laHUM, PacCUMTHIBAIOT MO (opmyie:
TPYAOEMKOCTb AUCLUILINHBI B 3.€. YMHOXKHUTH Ha 50.

TecTbl BKIIIO4atOT B ce0s1 3aaHus 3-X YpPOBHEH:

- T3 1 ypoBHs (BBIOpaTh BcE MPABUIBHBIE OTBETHI)

- T3 2 ypoBHs (COOTBETCTBUE, OCIIEIOBATEILHOCTD)

- T3 3 ypoBHs (cuTyanmoHHas 3a/1a4a)

CooTHonIeHue 3a1aHUH Pa3HbIX YPOBHEH H NPHUCYKAaeMble 0aJIbI

Bua npoMeKyToO4HOM arrecTauuu
3a4eT

KonuuectBo T3 1 ypoBHS (BbIOpaTh Bce MpaBUIIbHBIE OT-

BETHI) 18
Ko:1-Bo 6ajiyi0B 32 NpaBUJIbHBIN OTBET 2
Bcero 6amios 36
KomnuectBo T3 2 ypoBHsS (COOTBETCTBHE, IOCIEI0Ba-

TEJBHOCTD) 8
Kon-Bo 6aiioB 3a npaBUIbHBINA OTBET 4
Bcero 6amioB 32
KonuuectBo T3 3 ypoBHs (cUTyalliOHHAs 33]1a4a) 4
Kon-Bo 6aJiioB 3a npaBUJIbHBIA OTBET 8
Bcero 6amios 32
Bcero TecToBBIX 33 aHUHA 30
HTtoro 6annos 100
MUH. KOJIMYECTBO OAJUIOB I aTTECTAllNH 70

Onucanue npoBegeHNUs NPOLEAYPbI:

TectupoBanue siBNseTCS 005S3aTEIbHBIM ITANOM 3a4€Ta HE3aBUCUMO OT PE3YJIbTATOB Te-
KYIIEro KOHTPOJIS yCIIEBAEMOCTH. TE€CTUPOBAHUE MOKET IIPOBOAMTHCA HAa KOMIIBIOTEPE WM Ha
OyMa)KHOM HOCHTETIE.

TectupoBanue Ha OyMa)KHOM HOCHUTEJNE:
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Kaxxnomy oOyuaromemycs, NpUHUMAIOIIEMY y4acTHE B TPOIEAype, IpernoaaBareieM
BbI1aeTcsl OJIaHK MHIMBUIYyaldbHOTO 3aAaHud. [locne monydenus GiaHka MHAWBUIYaJIbHOTO 3a-
JaHUs 00y4YaIOUINIiCs TOJDKEH BhIOpAaTh MpaBUIIbHBIC OTBETHI HA TECTOBBIC 33/I1aHUS B YCTAHOB-
JIEHHOE MPETOJaBaTeIeM BpeEMSI.

Pe3yabTaThl npoueaypbi:

Pe3ynbratel TecTMpoBaHMS Ha KOMIBIOTEpPE WM OyMa)KHOM HOCUTENIE HMEIOT Kaue-
CTBEHHYIO OIIEHKY «3a4TEHO» — «HE 3auTeHO0». OLIEHKHU «3a4T€HO» MO Pe3ysibTaTaM TeCTHUPOBa-
HUSl SBIISIIOTCS OCHOBAaHHEM Ui JIOMyCKa oOydaromuxcsi K cobecenoBanuto. lpu momydenuun
OILICHKH «HE 3aYTEHO» 3a TECTHpPOBaHHE OOydYaIOIIUCA K cOOeCeJOBaHUIO HE IOMYCKAeTCs U 10
pe3yibTaTaM MPOMEXKYTOYHOM aTTecTalld MO JUCHUIUIMHE (MOIYJI0) BBICTaBJISETCS OILICHKA
«HE 3a4TECHO».

Pe3ynbrarel poBeieHUS TIPOIEAYPHl B 00S3aTEIHPHOM MOPSIKE TMPOCTABISIOTCS TPEIO-
JaBaTelieM B 3a4ETHBIC BEJOMOCTH B COOTBETCTBYIONIYIO Ipady.

4.2. MeToauka npoBeaeHHsl YCTHOTO co0ece10BaHUA

Lesabio npoueaypbl MPOMEXYTOYHON aTTECTAIMU 110 AUCUUIUIMHE, TIPOBOAUMOI B (hop-
Me YCTHOro coOece0BaHMUs, SBISETCS OIICHKA YPOBHS YCBOEHHUS OOy4YarOIIMMUCS 3HAHUH, MTPU-
oOpeTeHHsT YMEHUH, HAaBBIKOB M C(HOPMHPOBAHHOCTH KOMIICTCHIIMA B pPE3yiIbTaTe H3YUCHHS
yueOHOM TUCIUILINHBI.

JlokaibHble HOPMATHBHBIE AKTHI, PerJIaMEHTHPYIOLIUE TPOBedeHUe PO eTypbI:

[IpoBeneHue mMpoMeKyTOYHOW aTTecTalMu oOydaromuxcs pernameHtupyercsa [lomoxe-
HUEM O TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXYTOYHON aTTEeCTallMu OOYYaIOLINXCs, BBE-
JICHHBIM B AericTBue mpuka3zoM oT 08.02.2018 Ne 61-O/1.

Cy0beKkThbl, Ha KOTOpPbIe HANPABJIEHA NMPOleAYypa:

[Ipouenypa olieHHBaHUS JOJKHA OXBATHIBATh BCEX OOYUYAIOIIUXCS, OCBAMBAIOIINX JHC-
UUITUHY (MOyJb). B ciyuae, eciu oOydaromuiicss He TPOXOIUIT TPoLeaypy 0€3 yBaKUTEIbHBIX
MPUYUH, TO OH CYMTACTCS UMEIOIINM aKaJIEMUUYECKYIO 3a/10JKEHHOCTb.

Ilepuon npoBeneHus npouexypbl:

[Ipouenypa oneHnBaHMsI TPOBOAUTCS MO OKOHYAHUU M3YUYEHUS JUCIUILIMHBI (MOIYJIs) B
COOTBETCTBUH C PACIMCAHUEM YUEOHBIX 3aHATHH (€CIIM MPOMEXYTOUHAsI aTTECTAIHsI IPOBOIUT-
cs B popme 3aueta). JlekaHatom (akyiabTeTa MOXKET OBITH COCTAaBIIEH UHIUBUIYATbHBINA rpaduk
MPOXOXKACHUSI IPOMEXKYTOUHOM aTTecTalu JUIsl 00ydarollerocs Npy HAJIWYUK ONpeAeNIeHHBIX
00CTOSITENTBCTB.

TpeGoBanus K mMoMemIeHUSIM U MaTePUATBHO-TEXHUYECKHM CpPeACTBaM /Jisl MpoBe-
JAeHHS MPOLEeTyPhbI:

TpeboBaHHs K ayAUTOPHUH YIS POBEICHUS TIPOIEAYPHl M HEOOXOAUMOCTh MPUMEHEHUS
CHEIMAM3UPOBAHHBIX MaTEPHATEHO-TEXHUUECKHUX CPEICTB OMPENESIOTCS MPernoaaBaTesieM.

TpebGoBanus Kk KaIpoBOMY o0ecedeHH IO POBeAeHHUs POLeypPbl:

[Ipouenypy mpoBOIUT MpenoaBaTeNb, BEAYIIMA AUCIUIIINHY (MOAYNb), KaK MPaBUIIO,
MIPOBOJISIINAN 3aHATHS JICKITMOHHOTO THIIA.

TpeOoBanus Kk 0aHKY OLCHOYHBIX CPEICTB:

Jlo Havana mpoBeACHUSI MPOLETyphl MPENOIaBaTEeIEM MOATOTaBIMBAETCS HEOOXOUMBIN
0aHK OLIEHOYHBIX MAaTEepUAJIOB JJIsl OLIEHKH 3HAaHW, YMEHUH, HABBIKOB. baHK OIIECHOYHBIX MaTe-
pHAIOB BKJIIOYAET BOIPOCHI, KaK MPABHIIO, OTKPBITOTO THUIIA, MEPEUEHb TEM, BHIHOCHMBIX Ha
OTIpOC, TUTIOBBIE 3afaHus. M3 OaHKa OIEHOYHBIX MAaTepUANOB (GOPMUPYIOTCS MEYaTHBIE OJTaHKU
WHAUBUAYaJIbHBIX 3a1aHuil (6umiietsl). KomuuecTBo BOMpOCOB, UX BUA (OTKPBITHIE WU 3aKPhl-
Thi€) B OJIaHKE WHIMBUAYATHHOTO 33aJJaHUS ONPEIeIeTCsl MPENoIaBaTeIeM CaMOCTOSTENBHO.

Onucanue npoBegeHUsI MPOLEYPbI:

Kaxxnomy oOyuatomemycs, NMPUHUMAIOIIEMY y4acTHe B TPOIEAype, IMperojaBaTeieM
BbI1aeTcsl OJIaHK MHIMBUIYyaJdbHOTO 3aAaHud. [locie monydenus GnaHka MHAWBUYaJbHOTO 3a-
JaHUS ¥ TOATOTOBKH OTBETOB OOYYAIOUIMIICS MOJDKEH B MEpPYy MMEIOIIMXCS 3HAHWUN, YMEHUH,
HABBIKOB, C(HOPMHUPOBAHHOCTH KOMITETEHITUH JIaTh YCTHBIC pa3BepPHYTHIC OTBETHI HA MTOCTABIICH-
HBIC B 33/IaHUU BOIIPOCHI M 3aJIaHUS B YCTAHOBIIGHHOE TpenoAaBareneM Bpems. [Ipogomkurens-
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HOCThb TPOBEICHUS MPOIEIYpPhl OMPENENIeTCS MPernofaBaTelieM CaMOCTOSITENbHO, UCXOMAS W3
CJIO)KHOCTH MHIMBHUIYaJIbHBIX 3aJaHUH, KOJIMYECTBA BOIIPOCOB, 00bEMa OIICHUBAEMOT0 Y4eOHO-
ro MaTepuana, o0Iel TpyT10eMKOCTH H3y4aeMOn JTUCIIUILTAHBI (MOYJIs) ¥ IPYTHX (DaKTOPOB.

CobecenoBaHre MOXKET MPOBOIUTHLCS IO BOIpocaM Owujieta W (MJIM) MO THUIIOBBIM(BIM)
3agaue(am). Pesynprar cobeceoBaHus ONMPEENAETCS OLEHKAMU «OTIMYHO», «XOPOIIO», «yI0-
BJICTBOPUTEIIEHO» H «HEYIIOBJICTBOPUTEIHHOY.

Pe3yabTaThl npoueaypsbl:

Pesynbrathl npoBeneHs MPOLEAYPhl B 0053aTEIBHOM MOPSIKE MPOCTABIISIOTCS MPETO-
JlaBaTeJIeM B 3a4ETHBIC KHUKKH 00YJaIOIIUXCsl U 3a4€THBIC BEJJOMOCTH U MPEJCTABISIOTCS B Jie-
KaHaT (aKyinbTeTa, 328 KOTOPBIM 3aKperuieHa o0pa3zoBaTesbHas Mporpamma, Ju00 B OTAEN HOro-
TOBKH KaJIPOB BBICIICH KBaTH(HKAIIHUH.

[To pesynbraraM IpoBEACHHUS MPOIIETyPhl OIICHUBAHUS PEIOIaBaTeIIeM JIEIAeTCsl BEIBO
0 pe3yJbTaTax MPOMEKYTOUYHOM aTTECTAIIMU IO AUCITUTUINHE.

4.3. MeToauka NpoBepKHU pelieHUsI TUMOBBIX U CUTYallHOHHBIX 3a/1a4

Heabio npouexypbl TEKylled aTTeCTallUM MO JUCHUIUIMHE (MOJIYIIO), MPOBOAUMON B
¢dbopMe BBINOTHEHUSI PEIICHUS 3a]1a4, SBISETCS OLIEHKAa YPOBHS YCBOEHUSI OOy4arolUMUCS 3Ha-
HUH, MPUOOPETCHUS YMCHHM, HABBIKOB M C(HOPMHPOBAHHOCTH KOMIICTCHIIUN B PE3yJIbTaTe H3Y-
YeHHUs] y4eOHOW TUCHUIUIMHBI(YaCTH JMCLUMUIUIMHBI), OIIEHKa CIHOCOOHOCTH OOydaromierocs K
HAy4HO-UCCIIEIOBATEILCKOM JIEATETLHOCTH.

JlokajibHble HOpMATHUBHbIE AKTHI, PerIaMeHTHPYIOIIHMe IPOBeleHe MPoueaypPhI:

[IpoBeneHne MpOMEKYTOUHOM aTTecTali oO0ydarolmxcs periiameHtupyercs [lomoxe-
HUEM O TEKYIIEM KOHTPOJIE YCIEBAEMOCTU U MPOMEXKYTOUYHOM aTTecTallud o0ydJarounuxcs, BBe-
JeHHBbIM B AeiicTBue mpukazom oT 08.02.2018 Ne 61-O/1.

Cy0beKThbl, Ha KOTOpPbIE HANPABJICHA NMPoLeAypa:

[Iponienypa orieHMBaHUS AOJKHA OXBAThIBaTh BCEX OOYUYaIOIIMXCS, OCBAMBAIOIIUX JHUC-
nuIuinHy. B ciydae, ecnu oOydaromiuiicss He BBIOIHUII MPOJIEMOHCTPUPOBAT YMEHHE PeIlleHUs
3a/1a4, OH CYMTAETCS UMEIOIINM aKaJEMUYECKYIO 3a10JKEHHOCTD 110 MTPAKTUYECKUM HaBBIKaM.

Ilepuon npoBeneHus Mpouexypbl:

Pemenue 3a1au BBIOMHACTCS CTYAEHTAMU Ha ayJIUTOPHBIX 3aHATHIX.

TpeGoBanus K MOMEIIEHUAM H MATEPUATbHO-TEXHHYECCKHUM CPeICTBAM /JIs1 IPOBe-
JAeHHsI PoIeayPbI:

Jlnis perieHus 3a1a4 BO BpeMs ayJTUTOPHBIX 3aHSATUIN CTYACHTHI CHA0KAIOTCS CIPABOYHOMN
JTUTEPATYPOU, IEPEYHEM THUTIOBBIX U CUTYAIIMOHHBIX 337124

TpeGoBanus k KagpoBOMYy 00ecIeYeHUI0 IPOBeACHNUS MPOUEAYPbI:

[Iponienypy olieHUBaHUSI peIICHUS 3a7a4 MPOBOIUT MPEMNOJaBaTelb, BEAYIIUH TUCIU-
TUTHHY.

TpedoBanus k 6aHKY OLIEHOYHBIX CPEICTB:

Jlo Havana mpoBeACHUSI MPOIIETYpPhl MPENoIaBaTeIeM MOATOTABINBACTCS HEOOXOIUMBIN
0aHK OIIEHOYHBIX MATEpPUAJIOB JJIsi OIICHKU 3HAHWI, YMEHUN, HAaBBIKOB. baHK OIIEHOYHBIX MaTe-
pHAaJIOB BKIIIOUAET B ce0s MepeueHb TUMOBBIX M CUTYAIIMOHHBIX 33/1a4 M TPEOOBAaHUS K BBIMOIHE-
HUIO U 0ODOPMIICHHIO PEIICHHUSI, aITOPUTMBI PEIIECHUS.

Onucanue npoBeieHUs NMPOLEAYPbI:

Pemrenue 3amay mpou3BOAUTCS CAMOCTOSITEIFHO B MHAMBHIYAJIbHOM TMOPSIKE WU Ma-
JBIMU TPYTIIIaMHU.

Pe3yabTaThl npoueaypbi:

Pemenue 3a1au oreHUBaeTCs 1o 2-X OAJUTHPHOM IIKAJe: «3aU4TE€HOY», «HE 3a4TeHO». OleH-
Ka 3a pelieHre YIUTHIBACTCS MIPH MTPOBEACHUH MTPOMEKYTOUHON aTTECTAIIMK Ha dTare MPOBEPKHU
MPaKTUYECKUX HABBIKOB.

4.4. MeToanka npoBe/leHNs1 KOHTPOJILHOW padoThI
Lesabio npoueaypwbl TEKyIIeH aTTECTAIlMH 110, TPOBOIUMON B (hOpMe BBITIOITHEHUS MPO-
BEPOYHOM paboThI, ABISETCS OLEHKA YPOBHS YCBOCHHUS O0YYaIOUIMMUCS 3HAHUN, TPUOOPETEHUs
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YMEHH, HaBBIKOB U C(HOPMHUPOBAHHOCTH KOMIIETEHIIMI B pe3yiabTaTe M3ydeHUs ydeOHOM Iuc-
IUTTMHBL  (4acTH  JUCUUIUIMHBI), OIIGHKa CHOCOOHOCTH oOOydJaromerocss K  Hay4dHO-
HCCJIEI0BATENbCKOM IeATENbHOCTH.

Jloka/ibHble HOpMATHUBHBbIE AKThI, PerIaMeHTHPYIOIMe IPOBeleHe PoLeaypPhI:

[IpoBeneHne MPOMEKYTOYHON aTTeCTalluK OOydarolmmxcs peraamertupyercs [lomoxe-
HUEM O TEKYIIEM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallMu OO0 ydaroluXcsl, BBE-
JeHHBbIM B aeiicTBue mpukazom oT 08.02.2018 Ne 61-O/1.

Cy0beKTbl, Ha KOTOPbIEe HANIPABJIEHA Mpoleaypa:

[Ipouenypa olieHHBaHUS JOJKHA OXBAThIBATh BCEX OOYUYAIOLIUXCS, OCBAaMBAIOIIUX JHC-
[UIUIMHY, TI0 KOTOPOW MPEIyCMOTPEHO BEHITIOJHEHHE MPOBEPOYHON paboThl. B cimyuae, ecnu
oOyJaromuiicss He BBIMOJIHMI paboTy, TO OH CUUTAETCS UMEIOUINM aKaJIeMHUYECKYIO 3a/I0JKEH-
HOCTb.

Ilepuon npoBeneHus MpouexRypbi:

[TpoBepouHnasi paboTa BBIIIOJHIETCS CTYJACHTAMU BO BPEMSI HTOTOBOTO 3aHSTHUS IO OKOH-
YaHUH U3YUYCHUS pazjiena JUCIUIUINHBI.

TpeGoBanus K MOMEIMIEHUAM H MATEPUAIBHO-TEXHHYECKHUM CPeICTBAM /Jisl IPOBe-
JAeHHUs MPOoLeypPbI:

KontponbHas paboTa BBIMOTHAETCSA CTYJACHTAMH B XOJI€ ayIUTOPHBIX 3aHATHI B yueOHBIC
ayJUTOPUSX Ul TPOBEACHHS TEKYILETO KOHTPOJIS M MIPOMEXYTOUHOM aTTectanuu — Kao. . NeNo
3-522a, 3-523, 3-525, 3-414, 1-307, 1-404.

[Tpu HE0OXOMMOCTH MPH MOJATOTOBKE K paboTe CTYACHT MOXET BOCIOJIb30BAThCS ayIu-
TOpUEH AJI1 CAMOCTOSITENIbHOM paOOTHI.

TpeGoBanus Kk KagpoBOMYy 00ecIeYeHHUIO NIPOBeACHNUSs MPOLEAYPbI:

[Iponienypy olieHMBaHUS MPOBEPOYHON PabOTHI MPOBOIAUT MpENOAaBaTEb, BEIYIIHI
JTUCIUILINAHY.

TpedoBanus k 0aHKY OLEHOYHBIX CPEICTB:

Jlo Havana mpoBeACHUSI MPOLEIYpPhl MPENOoIaBaTeIeM MMOATOTABINBACTCS HEOOXOIUMBIN
0aHK OIIEHOYHBIX MATEpPUAJIOB JJIsi OIICHKU 3HAHWI, YMEHUN, HAaBBIKOB. baHK OIIECHOYHBIX MaTe-
pHAaJIOB BKIIOUAeT B ceOs BapuUaHThI MPOBEPOUHON pabOThl U TPEOOBAHUS K €€ BBIIOJHEHUIO U
odopmiteHno. OO0yJarOIIHIACS BIMONTHICT BAPHAHT paOOThI, TIPeTHA3HAYCHHBIN ISl HETO B CO-
OTBETCTBHUHU C TpeOoBaHMsIMH. B ciyyae BBIMONHEHHUS CTYJEHTOM HE CBOETO BapuaHTa, paboTa
HE 3aCUMTHIBAETCS U BO3BPAIIAETCS CTYACHTY JUIsl HICIIPABJICHHUS.

Onucanue npoBeeHNs NPOLUETYyPbI:

[TpoBepounasi paboTa BBIMOJHSAETCA CTYJEHTAMH B XOJI€ ayJUTOPHBIX 3aHSATUH, paboTa
MOJJIEKUT IPOBEPKE U PELIEH3UPOBAHMUIO.

Pe3yabTaThl npoueaypbi:

KonTponbHast pabota olieHuBaercss mo 4-x OayUIbHON MIKane: «OTIMYHOY», «XOPOIIO»,
«YIOBJIETBOPUTEIBHO» U «HEYIOBIETBOPUTEIBbHOY». OlleHKa 3a pabOTy yUUTHIBAE€TCSA MPHU TIPO-
BEJICHUU MMPOMEXKYTOUHON aTTECTAllMU Ha HTAale NPOBEPKH MPAKTHUYECKUX HABBIKOB.

4.5. MeToanka npoBeleHUs 3alIUTHI pedepaTa

Heabio mpoueaypwl TEKyIIEH aTrTecTaluy MO JUCHUILIMHE, IPOBOJUMON B (popme 3aliu-
ThI pedepaTa, ABISETCS OLEHKA YPOBHS YCBOEHHUS 00y4arOIIMMUCS 3HAHUM, TPHOOpETeHUs ymMe-
HUW, HABBIKOB U C(HOPMUPOBAHHOCTH KOMIIETEHIIMN B PE3YJIbTaTe M3YyUCHUs] YUCOHOU TUCIIU-
IUIMHBL  (YacTH  JUCLUMIUIMHBI), OLIEHKAa CIIOCOOHOCTH  oOydaromierocs K  Hay4yHO-
HCCJIEIOBATENILCKOM 1eATEeIbHOCTH.

JlokaJibHbIe HOpMATHBHBIE AKThI, PerIAMEHTHPYIOLIHE NIPOBeIeHNe MPOLeaypPhI:

[IpoBenenue nmpomexyTo4HON aTTecTaluu oOydaroumuxcs perjaameHtupyercs [lomoxe-
HHUEM O TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXYTOYHON aTTeCTalluu OOYJarolIuXcs, BBe-
JIEHHBIM B AercTBre npukazoM oT 08.02.2018 Ne 61-O/1.

Cy0bexTbl, Ha KOTOpPbIC HAIIPABJICHA NpoLeaAypa:

[Ipouenypa oneHuBaHusl JODKHA OXBAaTbIBaTh OOYYAIOUIMXCS, KEJAIOUUX YriayOJIeHHO
OCBaMBaTh TUCIHILIMHY, 10 KOTOPOH MPEAYCMOTPEHO BHINOJIHEHUE pedepaToB.
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Ilepuoa npoBeieHns npoueaypsbl:

[Ipouenypa oneHUBaHMsI TPOBOAUTCS B COOTBETCTBUHU C Y4EOHBIM IJIAHOM U pacHucaHU-
€M y4eOHBIX 3aHITHIA.

TpeOoBaHus K NOMeEIEHUSIM M MATEPHAJIBLHO-TEXHMYECKUM CPeICTBaM ISl MPoBe-
JIeHUsl PoLeypbI:

TpeboBanus k ayAUTOpUU UISL IPOBEIEHUS IPOLEAYPHI 1 HEOOXOAUMOCTh MPUMEHEHUS
CHEHUATU3UPOBAHHBIX MaTEPUATBHO-TEXHUYECKHX CPEICTB OIPEIENIAIOTCS IPENoJaBaTeIIeM.

TpeOoBaHusi K KaJpOBOMY 00ecleYeHUIO NIPOBeIeHNs TPOLexyPbI:

[Ipouenypy npoBOAMT MpenogaBaTelib, BEAYIIHI TUCIUIUINHY.

TpeGoBanus kK 0aHKY OLIeHOYHBIX CPEIACTB:

Jlo Havana mpoBeAeHMsI MPOIeyphl MPENnoiaBaTesIeM MOATrOTaBINBACTCS HEOOXOIUMBIi
0aHK OIICHOYHBIX MaTEpUAJIOB JUISA OLIEHKU 3HAHWI, YMEHMI, HABBIKOB. baHK OLIEHOYHBIX MaTe-
pHaJIoB BKJIIOYAaeT B ceOs mpuMepHble TeMbl pedeparoB. OO0yyaromuiicss BHIOMpaeT caMOCTOs-
TEIBHO TEMY pedepara.

Onucanue npoBegeHUsI MPOLEYPbI:

3aKOHYEHHYIO paboTy CTYIEHT cAaeT Ha Kadeapy B OyMa)KHOM U AJIEKTPOHHOM BHJIE.

OcHoBaHueM i JOMyCKa K 3amuTe pedepara sBIsioTCA:

BBIOOp pEKOMEHIyeMoii TeMbI pedepata

odopmiienue pedepaTa B COOTBETCTBUHU C TPEIbIBISIEMBIMU TPEOOBAHUSIMH,

CryneHT 3apaHee TOTOBUT BBICTYIJICHHE Ha 5 - 7 MUHYT, BBIOMpasi OCHOBHBIE MOMEHTHI B
pedepare. B BBICTYIUIGHHH ClEIyeT OTPa3uTh MOTUBBLI BbIOOpa TEMbI, OCHOBHOE CO/EpIKaHUE,
BBIBOZIBI M X 000CHOBaHME. [[0ATOTOBUTH MyJIbTUMEIUITHYIO IPE3CHTAIIHNIO, TOMOTAOIIYIO pac-
KPBITb OCHOBHBIE MTOJO0XKEHHS paOOTHI.

3ammra pedepara MpOBOAUTCS Ha 3aHITHH, COOTBETCTBYIOIIEM TeMe pedepara.

Pe3yabTaThl npoueayphbl:

Pedepar onennBaercs mo 4-x 0aJUTBHON IMIKAJE: «OTIMYHO», «XOPOIIOY, «YAOBIETBOPHU-
TEIbHOY», «HEYIOBIETBOPUTEIbHO». OLIEHKAa YYUTBHIBACTCS MPHU claye MPAKTUYECKUX HABBIKOB
CTY/ICHTA Ha IPOMEKYTOUYHOW aTTECTAIIHH.

Cocrasutens: Koporkosa O.JI.
3ag. xkadenpoii [llatpor A.B.
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