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1. Heap AMCHUIIMHBI

Ilenvto usyuenusn Oucyunaunwvl sBASETCS: (HOPMUPOBAHHE ECTECTBEHHOHAYYHOM
KyJbTYpbl CTyJI€HTa, MOATOTOBKa B oOJacTh (PU3MKH, OBIAJECHHE METOAAMH M HaBbIKAMU
JKCIEepUMeHTa O (PU3MKe IS JaIbHEHIIero MCIOJIb30BaHUs B PEIICHUH NPUKIAIHBIX H
MPAKTUYECKUX 3a/1ay, BOOPYKEHHE KOHKPETHBIMH 3HAHUSMH, JAIOUIMMH BO3MOKHOCTh
IPEeMo/IaBaTh JAHHBIN IPEIMET B IIKOJIE ¥ KBATHU(PHUIIMPOBAHHO BECTH (DaKyJIbTaTHBHBIE KyPCHI I10
buzuke.

B pesynbrare OCBOEHHS [aHHON JUCHUIUIMHBI y OOYYaroImierocss IOJDKHBI OBITh
c(hopMUPOBaHbl KOMIIETEHIIMM OCHOBHOM MpodeccroHallbHON 00pa3oBaTEbHON MPOTrPaMMBbI
OakanaBpuara:

— IIK-4 (roToB K OpraHm3anuu y4eOHO-HCCIIeIOBATEIbCKON, MPOEKTHON, TBOPYECKON
NeSITeIbHOCTH OOydaromuxcst B HOpeaMeTHor oOmactu "@usmka" Ha OCHOBE METOJOB
SKCIIEPUMEHTAILHOM U TEOPETUUYECKON (PU3UKU U METOJ0B CMEXHBIX HAYYHBIX TUCIUIUINH ).

1.1. ®opmupyemMblie KOMIIETCHINH

Tabnuna 1 - Dopmupyembie AUCIHUTIIIMHON KOMIETSHITUH

HaunmMenoBanue Buaa HaunmenoBanue Kox u Ha3BaHue KoMIeTeHIMU
KOMIIETSHITUN KaTeropuu (TPYTIIThI)
KOMIIETEHITHI
Oomenpodeccuonanbias | Hayunsie  ocHoBbl | [IK-4  rotoB  k  opraHu3anum  yd4eOHO-
MEJaroru4ecKom HCCIIEAOBATENbCKONW, MPOEKTHOW, TBOPYECKOU
JeSITEIbHOCTH NESITEIbHOCTH OOYYaloUIMXCsl B NPEIMETHOH
obmactn "®usumka" Ha  OCHOBE  METOJIOB
9KCIEPUMEHTATBHON M TEOPETUIECKOH (HDU3HKH U
METOAOB CMEXHbIX HAYUHBIX AUCLUIINH

1.2. MuaukaTopbl JOCTUKEHUST KOMIIeTEHIM I

Tabnuua 2 — MHAMKaTOphl JOCTHKEHHsI KOMIETEHINH, (hopMUpyeMble JUCHUILUIMHON
KO}I 1 Ha3BaHUEC I/IHIH/IKaTOpBI JOCTUKCHUA I[I/IC]_[I/IHJ'II/IHI)I 1 MPAKTHKU,

KOMIIETCHIIUH komnerennuu mo OITOIT dhopmupytromnre komnereHnuo OIOIT
IIK-4 rotoB k IIK.4.1. TIpumensier b1.B./IB.01.01 Opranusauus y4eGHO-
OpraHu3aluy yu4eOHo- CIielMaIbHbIC HAYYHBIC 3HAHUS | WCCIIEA0BATEIHCKON JACSITEIILHOCTH
HCCIIEIOBATEIbCKOM, JUTSL OpTaHU3alMU YIeOHO- 00yYaroImuxcs Mpu U3y4eHUH PUIUKO-
MTPOEKTHOM, TBOPUYECKOH MO3HABATEIFHOW, IPOSKTHOM, MaTeMaTUYECKHUX JTUCIIAIUIMH
NEATEIHLHOCTUA HCCIEN0BATENHLCKON b1.B.JIB.01.02 Opranu3zauus

MPOEKTHOU JIEATEIbHOCTH
00yJaronmxcs Py U3y9eHUH QPUIUKO-

00yJaroIuxcs B
peJIMETHOMN 001acTH

JEeSITEIBHOCTH YUalIUXCS PU
0o0ydeHnu Qu3uKe.

"®u3nka" Ha OCHOBE
METOI0B
SKCIEPUMEHTAIILHOW U
TEOPETHUYECKON (PH3UKY U
METOJ0B CMEKHBIX
Hay9IHBIX JTUCIIATIIAH

[IK.4.2. Ucnons3yer
WHPOPMAIIUOHHBIE PECYPCHI JUIS
OpraHM3allid W  yNpaBIEHUS
y4e0HO-TI03HABATETbHOM,

MPOEKTHOM, UCCIIEA0BATENbCKON
JIEATENIbHOCTH  yYaIUXCs TpH

00y4yeHHHU QH3HKE.

MaTeMaTHYECKUX AUCLMILUINH
b2.B.01 (IT) Ilpon3BoacTBeHHast
npaktuka. [IpopunsHas npakTuka.
b3.02 (1) Beimmonaenue u 3amura
BBIIYCKHOHM KBaNMH(PUKAITMOHHON
paboTe

1.3. 3nanus, ymenus,

HaBbikH (3YB) no aucuuniinHe

Tabnuua 3 — 3HaHus1, yMeHUs, HABBIKU, POPMUPYEMbIE TUCIIUIITHHON

Kon u HazBaHue WNHauKkaTopsl AOCTHKEHUS 3HaHuA, ymenus, HaBoIkd (3YB),
KOMIIETEHIINN KOMIIETEHIINH, 3aKPETJICHHBIE (dbopMHpyeMble TUCTIUTUTMHON
3a JUCIMITIMHON
IK-4 rOTOB k | [IK4.1. [Ipumenser | 3HaTh:
opraHu3anuy yueOHO- | clielaibHble HayYHbIE 3HAHWS | OCHOBHBIC TIOHSTHUS M IPUKIIATHBIE ACTICKThI
HCCIICIOBATENbCKOM, | IUIsl  OpraHu3alMyd  y4eOHO- | SKCHepHUMEHTAIbHON bu3NKN VIS




Kon u Ha3sBaHue

I/IH,I[I/IKaTopBI JOCTHKCHU S

3nanus, ymeHus, HaBbIku (3YB),

MpeIMeTHON o00nacTu
"®duszmnka" HA OCHOBE
METOJIOB
SKCIEPUMEHTAIIBHOU
u TEOPETUYECKOUN
GM3MKH W METOIOB
CMEXHBIX  HAyYHBIX
JTUCIUTUTIH

[1IK.4.2. Hcnonbzyer
MHQOPMAaIIMOHHEIE pecypchl
JUTSI OpPTaHU3AIINH U yTIPABICHUS
y4e0HO-TI03HABATEIHLHOM,
IIPOEKTHOM,
HCCIIEA0BATEIBCKON
JIESATEIbHOCTA yYaIIUXCS TpH
o0yueHnn Qu3HKe.

KOMIIETCHLIUU KOMIIETEHIINH, 3aKpEeIUICHHbIE (bopmMupyemble TUCIUILUINHON
33 JUCIMILINHON
MPOEKTHOM, MO3HABATENFHOM, MPOCKTHOM, | OpraHM3alui Y4eOHBIX HCCIIEIOBaHUN B
TBOPYECKOI UCCIIEI0BATENbCKOM o0acTi GU3HUKU M CMEKHBIX JUCLUILINH;
JESITENbHOCTH JESITEIbHOCTH YYalIuXcsl Ipu | YMETh:
00yJarommxcs B | oOyueHuH (pHu3uKe. OpraHm30BaTh Yy4yeOHOE WCCIIeJOBaHNE B

dbopMe  (PU3MYECKOTO  IKCICPUMECHTA;
pemiaTh  3aJa4M  OKCIEPUMEHTATBHON
bu3uKy;
Bnaners:

MeTOoAaMH paboThl ¢ HHYOPMAIIMOHHBIMU
pecypcami, B TOM YHCIIE C
KOMITBIOTEPHBIMH HIPOTpPaMMaMHu, IS
OpraHu3alyy 1 MpoBeneHHs GU3UIECKOTO

IKCIEPHMEHTA.

2. O0bEéM 1 TPYAOEMKOCTDH IMCIUILUIMHBI IO BUIAM y4eOHbIX 3aHSATHI.
DopMBbI MPOMEKYTOUHON ATTECTAUU

Tabmuna 4 — O6beM U TPYAOEMKOCTh AUCUUILUIMHBI IO BUJAM Y4eOHBIX 3aHATUN
OO0mas TpyT0eMKOCTh ¥ BUJBI y4eOHOH pabOTHI 1O O06BEM yacoB o Gopmam oOyueHHS

JUCITUILTAHE, TPOBOIUMBIC B Pa3HBIX (popmax (0]0[0) 300
1 O611as TpyA0EMKOCTh JUCIUTLIHBI 216
2 KoHrakTHas paboTa 00y4arommxcs ¢ 126
npernoAaBareseM (10 BUIaM yIeOHBIX 3aHITHI)
(Bcero)
AyautopHas pabora (Bcero): 126
B TOM YHCIIE:
JIEKIUN 36
MPAKTUYECKUE 3aHATHUS, CEMUHAPBI 54
MPAKTUKYMBI
nabopaTopHEIE pabOTHI
B MHTEPAKTUBHOI hopme
B DJICKTPOHHOU (opme
Breayaurophas pabota (Bcero): 126

B TOM YHCIIe, MHAUBUAyallbHast paboTa
00y4aroIMXCsl ¢ MpenoaaBaTeIeM

MOATOTOBKA KYPCOBOM paboThl /KOHTAaKTHasi paboTta
TpyNIoBas, HHIWBUAYyalbHas KOHCYIbTALNSA U 36
WHBIE BUJIBI yU4eOHOH IS TETHHOCTH,
IpelyCMaTPHUBAIOIIIE TPYIIIOBYO WIIH
MHIVBHIYAIbHYIO PadOTy 00y4aronmxcs ¢
npero/iaBareneM

TBOpYeCKas pabdora (3cce)

3 CamocrosTenpHast paboTta obyuatomuxcs (Bcero) 90

4 TIpomesxyTouHast aTTecTanusi 00y4aromerocs 9 cemecTp — 3K3aMeH
(36 4.)

3. YueOHO-TeMaTHYeCKHMH IJIAH U CO/IePKaHUe IMCHUIIIMHBI

3.1. Y4yeOHO-TEeMATHUYECCKHUH IIJIAH

Tabnuna 5 - YueOHo-TeMaTnyeckuil miad ouHoi Gpopmbl 00yueHus



Oobmas TpynoemkocTs 3anaTUN | PopMa TEKYIIETO
TPYIOEMKOCTH (qac.) KOHTPOJIS U
g (6cezo uac.) MTPOMEKYTOUHOM
= aTTecTaluuu
= | Pa3mens! 1 TeMBI TUCITUILTHHBI IO
% N YCIIeBAaEMOCTH
= 00
2 AyIuTOpHBIC 3aHATHS
neku. | mpakt. | CPC
Cemectp 9
1 Mertoauka 1 TEXHHKA 44 8 12 24 YcTHEIH ompoc
(U3NYECKOr0 IKCTIEPUMEHTA
2 | CoBpemMeHHOE 000PYAOBaHHE 46 8 16 22 CobecenoBanue
(hbHU3UYEeCKOro SKCIEPUMEHTA
3 | Maremarmdeckasi 00paboTKa 40 8 10 22 YcTHEI ompoc
pe3yAabTaTOB (PU3UIECKOTO
JKCIIEpUMEHTA
4 | OCHOBBI BUPTYaJIBHOI'O 46 8 16 22 CobecenoBanue
(hHU3UYECKOro SKCIePUMEHTA
5 | IlpomexyTouyHas arTecTanus - 36 JK3aMeH
9K3aMeH
HUTOI'O o 5 cemecTpy 216 36 54 90 36

3.2. Conep:kaHue 3aHATHIA 10 BUAAM y4eOHOH padoThI

Tabnuna 6 — CoaepkaHue TUCHUILIMHbI

No HaumenoBanue paznena,

ConepxaHue 3aHsITUS

n/m TEMBI JTUCIATIINHBI

Cemectp 9

Cooepirtcanue 1eKYUOHHO20 Kypca

1 Memoouka u mexHuka uzuueckozo IKCnepumeHma

1.1 | DxcniepuMeHTaNbHBI MeTox | [IpoOeMHOCTh U OmpesieNieHne SKCIIEPUMEHTAIBHOIO METO/IA.
Bup1 SKCIIEPUMEHTOB.

1.2 | Mecrto 4 3HaueHue MHoroypoBHeBasi KOHLENUMA 3HaHWUS. Mojaenu neneHus
9KCIEpUMEHTA B HAYYHOM METOIOB M pe3ylbTaToB Hayku. OCOOCHHOCTH TOCTHIKEHUS
cucremMe WCTHHBI B OKCIIEPUMEHTAIBHOM UCCIIEIOBAHUH.

1.3 | Metoauka gu3ndeckoro Br100op 00bekTa, 1u1aH NpoOBEACHUs, CXeMa SKCIIEpUMEHTa. Y YeT
JKCIIEPHMEHTA MOTPENTHOCTEN W MPOBEPKA PE3YJIBTATOB.

1.4 | TexHuka Qu3nyecKoro Beibop  oOopymoBanMss W HM3MEPHUTENBHBIX  CPEICTB
9KCIIEpPUMEHTA skcniepuMenTa. [IpeaBapurenbHas HacTpoiika 000pyIOBaHUS U

Koppeknusi m3MmepeHuil. TexHuka 0€30MaCHOCTH IPOBEICHHUS
IKCIEPUMEHTA.

2 Cospemennoe 060pydosanue uzuueckozo IKCnepumMeHma

2.1 | ObopyaoBaHue PyHIHOTO OcobeHHOCTH HacTpoWku M paboThl. TexHHka 0e30macHOCTH
KOHTPOJIS UCTIONIb30BaHMsA. BapuaHThl M KOMOMHAaLMM TNPUMEHEHUS B

IKCIIEPUMEHTE 110 MEXaHUKE U MOJISKYJISIPHOU (hU3UKE.

2.2 OcobeHHOCTH HACTPOWKH W paboThl. TexHmka 0€30macHOCTH
UCTIOJIb30BaHMsA. BapuaHThl M KOMOMHAaLMM TPUMEHEHUS B
9KCHEPUMEHTE I10 HJICKTPOMArHETU3MY.

2.3 | ObopynoBanue OcoOeHHOCTH HAcTpOWKH W PaboThl. TexHuka Oe30macHOCTH

AaBTOMATHYECKOTO KOHTPOJSI | MCIOJb30BaHUs. BapuaHThl M KOMOWHAIMM TIPUMEHEHHS B
HKCHEPUMEHTE 110 MEXAaHHKE U MOJICKYJISIPHOM (hU3HKE.

24 OcobeHHocTH HacTpodku M paboThl. TexHuka Oe30macHOCTH
UCTIONIb30BaHMs. BapuanThl W KOMOWHAIIMM TIPUMEHEHUS B
IKCIEPUMEHTE T10 JJIEKTPOMArHETU3MY.

3 Mamemamuueckan 00padomka pe3yibmamos u3uiueckKo20 IKCnepumenma




HaumenoBanue pas3acia,

Conepxanue 3aHATHSI

/o TEMBI JUCIHATIIINHBI

3.1 | DaemMeHTH TeopHuH [IpyuarHBI BOZHMKHOBEHUS IOTPEINTHOCTESH W3MEpEeHHHA. Bumbl
MOTPEIIHOCTEN U3MEPEHUI U | I3MEPEHUH 1 MOTPEIIHOCTEH Pe3yIbTaTOB: HHCTPYMEHTAIbHBIE,
BBIYUCIICHUN METOANYECKHE, CYObEKTHUBHBIC, CIIy4aiHbIe, CHCTEMAaTHYECKHE.

PacueT norpeninocTei.

3.2 | I'padmueckue Meronsl | IIpaBuma moctpoeruns rpadukoB. OmnpeneeHne HCKOMBIX

00pabOTKH JaHHBIX BennynH u3 TrpadukoB. OOpaboTka OaHHBIX METOAOM
HaMMEHBIINX KBajpaToB. [IpuBeneHne GyHKUNU K JIHHEHHOMY
BUTTY.

3.3 | IlpoBepka anexBaTHOCTH | OIeHKa TOTPEIIHOCTH ONPEICICHH IapaMeTpoB JIMHEHHOMN
MaTeMaTHYECKON MOJIENH | alpOKCUMUPYIOIIEH QyHKIHEH.

JKCIIEPUMEHTATBHBIM
JTAHHBIM

3.4 | Komnbrotepnass o0pabotka | CoBpemenHble MaTeMaTmueckue mnaketsl: MathCAD u mp.
pe3ynbTatoB dkcniepuMenTa | McmonszoBanue Microsoft Excel ans oO6paboTku pe3ynsTaToB

OKCIIEPUMEHTOB.

4 OcHoegbl gupmyanbHo20 usuieckozo IKCnepumenma

4.1 | MonenbHBIN SKCTIEPUMEHT [TonsiTue Momenm U MOAENBHOTO 3KcmepumenTa. CTpyKTypa
JIeSITeIbHOCTH T10 MIOCTAHOBKE MOJICTILHOTO SKCIIEPUMEHTA.

4.2 | Kommbrotrepaoe MonenupoBanne B cpene TabiamaHOro mporeccopa Microsoft
MOJCITHPOBAHHUE Excel.

4.3 | YucneHusle U Cpenpl ns YUCJICHHOTO W HWMHUTAIMOHHOTO MOJICIHUPOBAHUS.
WMHUTAOHHBIE MOJIEITN [MorpemHocTs  WTEPAalMOHHBIX  BBIYMCICHUH  YUCIIECHHBIX

Mozened.  OneHUBaHHWE  XapaKTEPUCTUK  MOJEIU  IpHU
MMUTAIIMOHHOM MO/ISITMPOBaHUH.

4.4 | TouHOCTb PE3yJIHTATOB CpaBHEeHHE pe3yJbTaTOB KOMIIBIOTEPHOTO MOJETUPOBAHUS U
KOMITBIOTEPHOTO HATypHOTO 3KcliepuMenTa. [IpoBepka COOTBETCTBHSI MOACTH U
BBIYHACIUTEIHHOTO pearbHOro 00BEKTa.
9KCIEPUMEHTA

Coodeporcanue npaxmuieckux 3auamuil

1 Memoouka u mexHuka uzuueckozo IKCnepumeHma

1.1 | Metoauka skcriepumenTta o | OcoOeHHOCTH BBIOOpa 00BEKTa UCCIIEOBaHUS, pa3paboTka
MEXaHHKE TUTaHA TIPOBEACHUS U CXEMBI DKCIIEPUMEHTA.

1.2 | TexHuKa dKCIIEpUMEHTA T10 Bri6op 060pynoBaHust 1 N3MEPUTETHHBIX CPEICTB
MeXaHUKe IKCIIEpUMEHTA, TIpe/IBAPUTENIbHAS HACTPOHKA 000PYI0BaHUS U

Koppeknus u3MepeHnii. Texanka 0e30macHOCTH MTPOBEACHUS
IKCIEPUMEHTA.

1.3 | Metoauka skcriepumenTta 1o | OcoOeHHOCTH BBIOOpa 00BEKTA UCCIICAOBaHUS, pa3paboTka
MOJIEKYJISIpHOU (DPH3HKE U TUTaHA TIPOBEACHUS U CXEMBI DKCIIEPUMEHTA.

TEPMOJIMHAMHUKE

1.4 | TexHuka SKCIIEpUMEHTA T10 Bri6op 060pynoBaHust 1 N3MEPUTETHHBIX CPEICTB
MOJIEKYJISIPHOH (U3HKE U IKCIIEpUMEHTA, TIPe/IBAPUTENIbHAS HACTPOHKA 000PYIOBaHUS U
TEPMOJNHAMHUKE KOppeKuus n3MepeHuid. TexHuka 0e3011acCHOCTH POBEACHNUS

9KCHEPUMEHTA.

1.5 | Metoauka skcriepumenta o | OcoOeHHOCTH BBIOOpa 00BEKTA HCCIEAOBAHMS, pa3paboTKa
MOJIEKYJISIPHOH (U3HUKE U TUTaHa MPOBEJICHUS U CXEMBI SKCIIEPUMEHTA.

JJEKTPOAVHAMHUKE

1.6 | TexHuka 3KCHIepUMEHTA IO Br16op 000opyaoBaHus 1 N3MEPUTENHHBIX CPEICTB
MOJIEKYJISIPHOH (HU3HUKE U IKCIIEPUMEHTA, TIPe/IBAPUTEIILHAS HACTPOHKA 000PYIOBAHUS U
3JEKTPOANHAMHUKE KOppeKuus n3MepeHuid. TexHuka 0e3011acCHOCTH POBEJACHNUS

9KCHEPUMEHTA.

2 Cospemennoe obopyoosanue gpuzuueckozo IKCnepumMenma

2.1, | ObopynoBanue o mexanuke | [lacmopra u wHCTpyknmu. Hacrpoiika u TipoBepka padOTHI

2.2 | ¥ TepMOJMHAMHKE o0opynoBanusi. BO3MOXKHOCTH MOJIEpHU3ALIIH.




HaumenoBanue pas3acia,

Conepxanue 3aHATHSI

n/m TEMbI IUCIMIUIMHBI

2.3, | ObopymoBaHHeE IO Ilacnopra m wHCTpykmmu. Hacrtpoiika m mipoBepka pabOTHI

2.4 | a7eKTpOMarHeTH3My o0opynoBanusi. Bo3MOKHOCTH MOAEPHU3AIUH.

2.5, | O6opyaoBaHKe MO ONTHKE IMacmopra m wuHCcTpykumu. HacrTpoiika u mpoBepka pabOTHI

2.6 obopymoBanusi. BO3MOXHOCTH MOIEPHHU3AIIHH.

2.7, | ObopymoBaHHE TIO Ilacnopra m wHCTpykmmu. Hacrtpoiika m mipoBepka pabOTHI

2.8 | KBaHTOBOH | SAEPHOM o0opynoBanusi. Bo3MOKHOCTH MOACpPHU3AIUH.
¢buznke

3 Mamemamuueckan 06pabomka pe3ynbmanmos huzuueckozo IKCnepumeHma

3.1 | ObpaboTKa pe3yIbTaToB Pacuet morpemHocTelt n3MepeHuil HATYPHOTO YKCIIEPUMEHTA
9KCIEPUMEHTA [0 MEXaHUKE | 10 MEXaHUKE

3.2 | O6paboTka pe3yiabTaToB Pacyer nmorpeurHocTeil UsMepeHui HATypHOrO HKCIIEPUMEHTA
9KCHEPUMEHTA I10 IO AJIEKTPOMAarHETU3MY
IEKTPOMATHETU3MY

3.3 | O6paboTka pe3ynbTaToB Pacyer norpenrHocTeil U3MepeHil HATypHOrO HKCIIEPUMEHTA
SKCIEPUMEHTA 10 KBAHTOBOW | IO KBAaHTOBOH (pH3HKE
(huznke

3.4 | Marematudeckue nakeThl O3HaKOMJICHHE ¢ BO3MOXKHOCTSIMH 00pabOTKHU pe3yIbTaTOB

JKCIIEPUMEHTOB ¢ oMolbo MathCAD
3.5 | Tabnu4aHBIE peIaKTOPHI O3HaKOMJICHHE ¢ BO3MOXKHOCTSIMH 00paOOTKHU pe3yIbTaTOB
JKCIIEPUMEHTOB ¢ moMombio Microsoft Excel

4 Ocnosbl upmyanvnozo uzuueckozo IKcnepumenma

4.1, | MonenupoBaHue Ucnone3oBanue Microsoft Excel gma  moznenupoBaHus

4.2 | pusnyecKux 3aKOHOB (U3NUECKUX 3aKOHOB B 00JIACTH MEXAHHKH.
MEXaHUKH

4.3, | MonenupoBanue HUcnons3oBanue Microsoft Excel mis monenupoBanus

4.4 | pusnyecKux 3aKOHOB (u3NUECKUX 3aKOHOB B 00J1aCTH MOJIEKYJISIPHOH (PHU3UKH U
MOJICKYJISIPHON (H3UKH U TEPMOJIUHAMUKH.
TEPMOJIMHAMUKHU

4.5, | MonenupoBaHue HcnonezoBanue Microsoft Excel st MmogenupoBanust

4.6 | Qu3nUeCKHNX 3aKOHOB (U3NUECKUX 3aKOHOB B 00JIACTH AJIEKTPOMAarHeTU3Ma.
JIEKTPOMAarHeTu3mMa

4.7, | MonenupoBaHue UcnonszoBanue Microsoft Excel mis monenupoBanus

4.8 | Qpu3nuecKux 3aKOHOB (u3NUECKUX 3aKOHOB B 00JIaCTH KBAHTOBOU (DU3UKH.

KBaHTOBOH (pu3uKH

HpOMe)KyTOLIHaH aTTCCTAINA — OK3AMEH

4. IlopsAIOK OLIECHUBAHUSA YCIIEBAEMOCTH U C()OPMHPOBAHHOCTH KOMIIETEHIIM I
o0y4yaroumerocsi B TeKyueil M IpoMe:KyTOYHOM aTTecTAlMU

Z[J'ISI MOJIOKUTEIBHON OILIEHKH II0 pe3yjibTaTaM OCBOCHUA OUCHUIIJIMHBI o6yqafomeMyc5{

HEOOXOAMMO BBITIOJTHUTH BCE YCTAHOBJIEHHBIE BHUIBI y4eOHON paboThl. OleHKa pe3ybTaToB

paboThI oOy4arorierocst B 0aiax (Mo BuaaM) mpuBeeHa B Tadymie 7.

Tabnuua 7 - bamnbHO-pedTHHIOBast OIIEHKa Pe3yIbTaTOB y4eOHOH paboThl 00yJaromuxcs no

Busiam (BPC)
VYyeOHas pabota Cymma Bunpt u pe3ynasTaTh OreHKa B aTTeCcTaluy Bbayer
(BuBI) OamioB yueOHOM pabdoThI
9 cemecTp
Texymas 60 JlexmoHHBIE 1 6ana - mocemenue 1 0-18
yueOHas pabora 3aHATHSA (KOHCIIEKT) |IMEKIMOHHOTO 3aHSATH
B ceMecTpe (18 3ansTHii)




(ITocemenue [IpakTuueckue 1 6aJ11 - mocemenue 1 27 -54
3aHATUH 10 3aHATHS (pEIIeHUs]  |IPAKTUYECKOIo 3aHITUSA U
pacIMCaHUIO H 3aJTaHMi ) BEIMIONTHEeHHUE paboThl Ha 51-100%
BBIIIOJIHCHHE (27 3ansTHIA). 2 0aJsn - mocenieHue 1 3aHATus,
3aJJaHNi ) CaMOCTOSITEIIbHOCTD B
BBIIIOJIHEHUN PAaOOTHI U
CYLIECTBCHHBIN BKJIaJl Ha 3aHSITHU
B pabOTy BCEH IPyMITBI
CobecenoBanue 1 6an (moporoBoe 3HAYCHHE) 8—-24
(8 3anmsaTHIN) 3 dasia (MakcUMaTbHOE
3HAYCHUE)
VYcTHBIH o1poc 1 6asu1 (moporoBoe 3HaYCHHUE) 2-4
(2 3ansaTHN) 2 0asas1a (MaKCUMaIbHOE
3HAYCHHE)
Hroro no Ttekyuieii padore B ceMecTpe 37-100
[IpomexxyTounas 40 3amaHus 3aKpeITOTO |2 HaJuIa (IIOPOrOBOE 3HAYCHHE) 10-20
aTTeCcTalus (100% B THTIA C BEIOOpPOM 4 6anna (MaKCUMaIIbHOE
(3x3ameH) oasax OJIHOT'O BapHaHTa 3HAYEHHE)
NPUBEJAEHHOI|0TBETA
IIKAJIbI) (5 3amanmii)
3amanus Ha 3 0aJu1a (OporoBoe 3HAUCHHE) 30-60
YCTaHOBJIEHHE 6 0ay10B (MaKCHUMaIbHOE
COOTBETCTBHS, 3HAYCHHE)
[IOCTIEI0BATEILHOCTD,
JOTIOJTHEHHUE
(10 3amanmii)
Keiic-3ananue, 10 6a/10B (HOpPOrOBOE 11-20
BKJTIOYAIOIIIEE 2 3HAYEHUE)
BOIIpOCA: 20 6an10B (MaKCMMAJIbHOE
3HAYeHHeE)
Bonpoc Nel 3 0a1a (MOpPoOroBoe 3HAYCHHE)
5 6anna (MakcuMajbHoOe
3HAYEHHE)
Bomnpoc Ne2 8 0as1a (moporosoe 3Ha4YeHHE)
15 6ans0B (MakcuMaJIbHOE
3HAYEHHE)
HToro no npomMe:KyTO4HOM aTTecTanuu (3K3aMeHY) 20—-40
OamioB
(51-100% B
Oanmax
MpPUBEICHHOU
TITKAJTBI)
CymmapHas oueHka no gucuumianne: Cymma 0ajutoB TEKyIe U MPOMEKYTOYHOH aTrTectanuu 57 —
100 GamoB.

5. MaTepua/IbHO-TeXHHUYECKOE, IPOrPAMMHOE U YU4eOHO-MeToIn4ecKoe

o0ecrneyeHure TUCHUILITUHBI
5.1. Y4yeOnas qureparypa

OcHoBHasi yueOHas quTEepaTypa

1. I'punkpyr, M.C. JlabGopaTtopHblii NpakTUKyM 1O (u3uke [DIEKTpOHHBINH pecypc] :
yuebHoe nocobue / M.C. I'punkpyr, A.A. Bakymok. — DIeKTpOHHbIE TEKCTOBBIE JaHHbBIE. —



Cankr-IlerepOypr : Jlanp, 2012. - 480 C. Pexum JOCTyna:
http://e.lanbook.com/books/element.php?pll_id=3811 — 3arm. ¢ ’3xpaHa.

2. IlpomwnH, B.M. AHanu3 pe3ynbTaToB HM3MEPEHUH B SKCIEPUMEHTAIHHON (H3UKE
[Onextponnsiii pecypc] / B.W. Ilpomun, B.I'. Cunopos. — Dnektpon. nan. — Cankr-IlerepOypr
: Jlanp, 2018. — 172 ¢. — Pexum moctyma: https://e.lanbook.com/book/102585. — 3aru. ¢
JKpaHa.

JlonoiHUTEIbHAS JIUTEepaTypa

1. XaBpynsk, B. I'. ®@usuka: JlabopatopHslii pakTUKyM [ DIIeKTpOHHBIN pecypc] : yueOHoe
nocobue / B.I'. XaBpyHsik. — DJeKTpOHHBIC TeKCTOBBIe AaHHble. — MockBa : HULl Uudpa-M,
2013. — 142 c. — Pexxum nocrymna: http://znanium.com/bookread2.php?book=377097 — 3arm. ¢
JKpaHa.

2. bnarosemenckuii, B.B. Komnbiorepnasie nabopaTopHbie paboThl 10 (PU3UKE B MAKETE
MathCad [DnekTpoHHBIN pecypc] : yaueoHoe mocodue / B.B. biarosemenckuii. — DIeKTpOH. IaH.
—  Cankr-Ilerepéypr :  Jlams, 2013. — 96 c¢. — Pexum  pocryna:
https://e.lanbook.com/book/42975 . — 3aru. ¢ 3kpaHa.

3. CrapoBukoB, M.1. BBenenue B sKCriepuMEHTAIBHYIO GU3UKY [ DIEKTpOHHBIN pecypce] :
yaeoHoe mocooue / M.W. CrapoBukoB. — DinektpoH. nan. — Cankr-IlerepOypr : Jlans, 2008. —
240 c. — Pexxum noctyna: https://e.lanbook.com/book/379. — 3arn. ¢ skpana.

5.2. MarepuajibHO-TEXHUYECKOE M IPOrPaMMHOE o0ecnedyeHue JUCHUIINHBI

VY4deOHble 3aHATUS N0 AUCLUILINHE TPOBOAATCS B yueOHbIX ayautopusix HOU Keml'Y:

HaumenoBanue HanmeHoBaHMe TTOMEIIEHHIA JIs IIPOBECHHS BCEX BUAOB yueOHOU Anpec
y4eOHBIX JIeATENBHOCTH, IPETyCMOTPEHHON YUE€OHBIM TJIAHOM, B TOM UHCIIE (MecTomnooKeHuE)
MIpeIMETOB, KYPCOB, TIOMEIIEHUS ATl CAMOCTOSITENTLHOU PaboThl, C YKa3aHHEM MEPeyuHs IMOMEIEHUI JJIs1
JTHUCIUILINH OCHOBHOTO 000pyIOBaHUs, y4eOHO- HATJIATHBIX TOCOOUN U MIPOBEJIEHUS BCEX
(Monyneit), HCIOJIb3YEMOTO MPOTPAMMHOT0 00eCTIeUeHUS BUJIOB Y4eOHOI
TIPaKTUKHU, UHBIX JIeSITEIILHOCTH,
BHIOB y4eOHOM NPeayCMOTPEHHON
JIESITEIBLHOCTH, Y4eOHBIM IUTAHOM
MPEIyCMOTPEHHBIX (B cmyuae
Y4eOHBIM TUTAHOM peanu3aiyn
00pa3oBaTeNbHON o0Opa3zoBaTenpHON
MIPOTPaMMEI MIPOTPaMMEI B
ceTeBoii hopme
JIOMOJIHUTEIHEHO
YKa3bIBaeTCs
Ha¥MEHOBaHUE

OpraHU3aIHH, C
KOTOPOi1 3aK/II0UEH

JIOTOBOD)
OkcriepuMeHTanbHaA|327 YueOHas ayIuTOpHs A MPOBEACHUS 3aHATHH JEKIIMOHHOTO ThIa, 654027,
¢uznka CEMHHApCKoro  (NMpakTHYecKoro)  TWma, Ui rpymmoBeiXx 1 |KemepoBckas
WHINBUAYaTBHBIX KOHCYJIbTaIHH, TEKyIIEero KOHTPOJIS u|obmacts - Kysbacc,
IIPOMEXYTOYHOH aTTecTaluu r. Hosoky3Henk,

Crenuanu3upoBanHas (yueOHas) MeOenb: Jocka MeJIoBast, CTOJIBI, CTYJIbS [TIP-KT
OO6opynoBanue Uil Npe3eHTalMH y4deOHOTo Martepuayia: KommbioTep |[Inonepckwuid, .13,
NPeroiaBaTeNs C MOHUTOPOM, ITPOEKTOP, IKPaH, aKyCTHYecKasi cuctemMa |rmom. 1
Hcnons3zyemoe mporpammuoe obecrnieuenne: MS Windows (Microsoft
Imagine Premium 3 year o cyonmnensnonHomy norosopy Ne 1212/KMP
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http://e.lanbook.com/books/element.php?pl1_id=3811
https://e.lanbook.com/book/102585
http://znanium.com/bookread2.php?book=377097
https://e.lanbook.com/book/42975
https://e.lanbook.com/book/379

or 12.12.2018 r. mo 12.12.2021 r1.), LibreOffice (cBoGomHO
pacnpoctpansiemoe [10), antuBupycHoe IO ESET Endpoint Security,
manensust NeEAV-0267348511 mo 30.12.2022 r.; Mozilla Firefox
(cBobogHo pacmpoctpansemoe I10), Google Chrome (cBoOomHO
pacmpoctpansiemoe I10), Opera (cBobomHO pacmpoctpansemoe I10),
Foxit Reader (cBo6oaHO pacmpoctpansemoe [10), WinDjView (cBoboaHO
pacnpoctpansemoe [10), fAunexc.bpayzep (oTeuecTBeHHOE CBOOOIHO
pacnpoctpansiemoe [10).

HuTepner ¢ obecnieuenuem gocryma 8 D11OC

323 JIaGopaTopusi METOIUKH IperofaBaHus GU3NKA: yaeOHas ayIuTopus
UL TIPOBEICHUS CEMHHApCKOTO  (TIPaKkTHYECKOTO) THIIA,
71a0b0opaTOPHOTO THUIIA, [UIS TPYIIIOBBIX M HHIMBUIYaIBHBIX KOHCYJIbTALM,
TEKYIIEro KOHTPOJIS U MPOMEXYTOYHO aTTecTalyuu
CneunanusupoBaHHas (yueOHas ) MeOeb: 10cKa MesioBasi, Kadeapa, CToJIbI,
CTYJIbSI

3aHATHH

JlabopaTopHoe 000pya0BaHKE: JTAOOPATOPHBIC HAOOPHI «DICKTPUUCCTBOY,
«MexaHuKay, KOMIUICKT JIAOOpPAaTOPHBIA MO MOJCKYJSIpHOW (U3UKEe U
TEPMOJNHAMUKE, KOMIIBIOTePHBIH HU3MEPUTENbHBIH KOMILIICKT,
CEeKyHIOMEp, KOMIUICKT LU(PPOBOH H3MEpUTENeH TOKa W HAIPSHKCHUS
JIEMOHCTPAIIMOHHBIA, TaTINKH NOHU3UPYIOIIETO H3ITyUCHHS, PErHCTPAIIH
OKI', AJZl, MUKpPOCKOIIbI, YCTAaHOBKHM ISl M3yUEHHUS pP-n IEepexoja, st
W3yYCHUs TEMIIEPATypHOW 3aBHCUMOCTH METAJUIOB M TOJYIPOBOIHUKOB,
Jutst u3ydeHus addexra Xoia B MoJynpoOBOAHUKAX.

Y4eOHO-HarISIIHbIE TIOCOOMS: MIaKaThl, CTEHIbI

654027,
Kemeposckas
obxacTh -
Kysbacc, T.
HoBoky3nenk,
p-KT
IInonepckuid,
.13, mom. 1

508 KommnboTepHBIN KIacce

VYyebHas aynutopus (MyJIbTUMeIUNRHAS) IS IPOBEACHUS:

- 3aHATHH CEMHHAPCKOTO (MPAaKTHYECKOT0) TUIIA;

- TPYTNIOBBIX U HHANBHUYalbHBIX KOHCYIbTalNH;

- TEKYIIEro KOHTPOJISt ¥ IPOMEKYTOYHOH aTTeCTalHuu.
CriermanmusupoBanHas  (y4eOHass) MeOenb: 1ocka MenoBas, Kademapa,
CTOJIBI, CTYJIbS.

O6opynoBaHue g MPE3eHTAMA YYeOHOTO MaTepualia:CTallMOHapHOe -
KOMITBIOTEp IPEIoIaBaTelis, IPOSKTOp, IKPaH.

JlaGopaTopHoe 00OpyZOBaHHE: CTAllMOHAPHOE — KOMIBIOTEPHI ISt
obyuaromuxcs (18 mt.).

HporpamMMHOE obecrieueHue: MSWindows
(MicrosoftlmaginePremium 3 year mo cyOnmIeH3MOHHOMY HOTOBOPY Ne
1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBoOomHO
pacmpoctpansemoe [10), MathCad (JIunensus Ne9A1487712),

HuTepHet ¢ obecnieuenuem nocrymna B DM1OC.

Ucnonszyemoe

654079,
Kemeposckas
001acTh, I.
HoBoky3Hnenk,
Tp-KT
Merannypros, I.
19

5.3. CoBpemeHnHbIe npodeccuOHAJIbHBIE 0a3bl JaHHbIX U HHPOPMAITUOHHBbIE

CIIPAaBOYHBIC CUCTEMbI

IHepeuens CIIB/l u UCC no aucuuiuinHe

1.

pecypcam» — http://www.window.edu.ru .

2.
3.

portal.ru/ .

Actpodusnueckuii mopran AFPortal.ru — http://www.afportal.ru/ .
PHYS-PORTAL.RU — ®usnueckuii uHGOpMaIMoHHbIi nopTai. - http://phys-
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http://www.window.edu.ru/
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6. Unble cBeenns U (WIN) MaTepHAJIbI
6.1. IlpumepHbIe TeMbI MMCbMEHHBIX Y4eOHBIX PadoT

6.2. IIlpumepHbIe BONIPOCHI U 3aJaHNS / 341241 AJIsl IPOMEKYTOYHOM
arrecTaumu

9 cemecTp

Tect (00pa3zen)
3aganue 1 (BbIOepuTe OMH BAPHAHT OTBETA)
IKcnepuMeHTaJIbHbIE HCCIeT0BAHUA MPOBOIAT IJIsl. ..
1) nemoHCTpaluy 3HAaHUN U YMEHUI;

2) YTOYHEHHUSI ¥ IPOBEPKU TEOPETHUCCKUX UCCIICIOBAHU;
3) pa3BiieueHus U OT/bIXA;
4) npeoOpa3oBaHUs OKPY’KAIOIIETO MHUPA.

3ananue 2 (onpeaeuTe MOCIA€A0BATEIbHOCTH OTBETOB)
ITocaenoBaTeIbHOCTD A€l CTBHUS NPOBEAEHUS IKCIIEPUMEHTA BKJIIOYAET:
1) noaAroToBKY 000pYyIOBaHUS U CPEACTB U3MEPEHUN;

2) IpOBEPKY pe3yibTATOB U MOCTPOEHUE MAaTEMAaTUYECKON MOJIEIIH;

3) cratucTuyeckyro 00paboTKy pe3ybTaToB;

4) BBIOOP METO/1a UCCIIEIOBAHUS.

3ananue 3 (Bbi0epUTe HECKOJIbKO BADUAHTOB OTBETA)
IMorpemnocTn N3MepeHuii CBSI3AHBI C...

1) HEeTOYHOCTBIO 0O0PYIOBAHUS;

2) neiicTBUEM OTYCTOPOHHUX CHIT,

3) BIMSHUEM SKCIEPUMEHTATOPOB HA OOBEKT U 000PYI0BaHHE;
4) HETOYHBIMU TEOPETUYECKUMHU pacyeTaMH.

3ananue 4 (Bb10epuTE OIMH BAPMAHT OTBETA)

Hacrpoiika 00opy1oBaHusi B npouecce 3KCepuMeHTAa Ha3bIBaeTcH. ..
1) KOppPEKTUPOBKOIA;

2) KOMIUIEKTOBaHHEM;

3) IOCTHPOBKOIi;

4) MOHTaXXOM.

3ananue 5 (Bbi0epuTe HECKOJIbKO BAPDUAHTOB O0TBETA)
N3meputenbHble CpeCcTBA BHIOUPAIOTCH UCXOAS U3...
1) MeTO10B HccIe10BaHUS;

2) yno0CTBa UCIOIb30BAHUS;

3) TpebyeMoii TOUHOCTH;

4) 1OCTYMHOCTU U CTOMMOCTH.

3aganue 6 (BbIOepUTE HECKOJBKO BADHAHTOB 0TBETA)

TexHuka 0e30MaCHOCTH NPHU NPOBEIEHUU IKCIIEPUMEHTA TpedyeT...
1) npeaBapUTEILHON MOATOTOBKM 000PYAOBAaHUS U IOMEIIECHUS;

2) HanU4us OTHETYLIUTENS U alTeuKH;

3) maHa 3BaKyaluy;

4) cnienuanbHON (GOPMBI OAEHKIBI.

3ananue 7 (BbiOepUTE HECKOJIbKO BAPDUAHTOB O0TBETA)

11



OCHOBHBIM 3JIEMEHTOM JIaTYHKOB /IaBJICHUSI SIBJISIETCS. ..
1) TeHzopesucrop;

2) 6apomertp;

3) JqrOKCMETD;

4) MbE303JIEMEHT.

3ananue 8 (Bbi0epHuTe HECKOJIbKO BADUAHTOB 0TBETA)
HudpoBoii 1aTUYMK OCBEIIEHHOCTH PA00TAET HA OCHOBE...
1) pe3ucropa;

2) poroamona;

3) UHAYKTUBHOCTH;

4) KoHICHCATOpA.

3ananue 9 (BbIOepuUTE HECKOJIbKO BADUAHTOB OTBETA)

Pabora «CBeTOBBIX BOPOT» B KOMILIeKce L-MHUKPO BO3MOKHA NPH...
1) coenuHEeHNH ¢ KOMITBIOTEPOM;

2) 3amycK KOMIIBIOTEPA;

3) BKJIIOUEHHH [TPOrPaMMHOI0 KOHTPOJLIEPA;

4) mpoBepka MEXaHUYECKUX TEPEKTOB JaTUNKA.

3aganue 10 (Bpi0epuTe OAMH BAPUAHT OTBETA)

MaremaTtn4yeckasi 00padoTka pe3y/ibTaTOB IKCIIEPUMEHTA He00X0aAuMa JJIsl. ..

1) cTaTUCTUYECKOTO aHaJIM3a YUCIOBBIX PE3YIbTaTOB U3MEPECHUH;

2) CBelIEHUS YUCIIOBBIX PE3YJIbTATOB M3MEPCHUN B TAOJIHUILY;

3) rpadugecKoro 0TOOpaKEHUsT 3aBUCUMOCTH H3MEPEHHBIX JTAHHBIX;

4) mpoBEpKH KOPPEKTHOCTH IMOJIyUYECHHBIX YHCIOBBIX PE3YJIbTaTOB U3MEPCHUN B CPABHEHH UX C
TEOPETUYECKUMHU PACUCTaAMH.

3ananue 11 (BbIOepuTe HECKOJIbKO BADUAHTOB OTBETA)

CoBpeMeHHbIe KOMIBbITEPHbIE MPOrpaMMbl, KOTOpPbIe HCHOJL3YIOT AJsi rpaduuecKoro
aHaJIN3a pe3yJIbTATOB U3MEpPEeHH i ITO ...

1) TexctoBble makeTsl Microsoft Word, Writer u apyrue;

2) yeprexnble rpapuueckue nakersl AutoCAD, ArchiCAD u apyrue;

3) Tabnuunblie nmaketsl Microsoft Excel, Supercalc u npyrue;

4) marematudeckue naketsl MathCAD, Maple u npyrue.

3ananue 12 (BbIOepuTEe HECKOJIbKO BADUAHTOB OTBETA)

3agayamMu  MaTreMaTH4eckod 00padOTKH pe3yJbTaToB (U3NYECKOr0 IKCIEePHMEHTa
ABJIACTCH. ..

1) cokpalieHre BpeMEHU MPOBEICHHSI IKCIIEPUMEHTA;

2) olleHKa MOTPENTHOCTH U3MEPEHU;

3) onpoBepxKEHNE TEOPETUUECKUX PACUETOB U TMIIOTES;

4) co3znaHre MaTeMaTHYECKON MOJIENH.

3aganue 13 (Bpi0epuTe OAMH BAPUAHT OTBETA)

dDu3nyeckass MoJe/Ib MOBTOPSET B OTHOLICHUH PeaIbHBIX 00bEKTOB U SABJICHHIA ...
1) Bce XapakTEpUCTUKH U CBOMCTBA;

2) reoMeTpUYECKHE XapaKTePUCTUKN U CBONCTBA;

3) HeKOTOpBIE (PU3NUECKUE U TEOMETPHUECKUE CBOICTBA;

4) pusmueckue xapakKTepUCTUKU U CBOWUCTBA.

3ananue 14. (BbiOepuTe HECKOJIbKO BADUAHTOB 0TBETA)
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Puznyeckue 3aKOHBI SIBJISIOTC. ..

1) sMIIupHUYECKM OTOOpaKEHUEM PeabHbIX SBJICHUN U NIPOLECCOB;

2) MaTeMaTHYECKUM CITIOCOOOM TOYHO OMHCATh PEATbHYIO JEeHCTBUTEILHOCTD;

3) MaremMaTHYeCKUM CIOCOOOM MPUOIMKEHHO OIMCATh PEAIbHYIO IeHCTBUTEIBHOCTD;
4) noruyeckuM OTOOpaKEHUEM pPeajbHBIX SBJICHUN U MPOLIECCOB.

3aganue 15. (Bb10epuTe 01MH BAPDHAHT O0TBETA)

KomnbloTepHasi nporpaMma, no3BoJisiloniasi MOJeJHMPOBATh 00beKThI U SIBJICHHA:
1) AutoCAD;

2) Microsoft Word,

3) Microsoft Excel;

4) MathCAD.

Keiic-3aganue.

IIpy npoBegeHMH JKCHEPHMMEHTA IO PErucTPpaluU PAJUOAKTUBHOIO H3JIYyYeHUS NPH
NMPOXOKAEeHUN €ero 4epe3 IUIACTHHKU H3 AJIOMHHHUS TMOJYYWJIH HAOOpP 4YMCIEHHBIX
pe3yiabraToB. [lociie aHa/m3a pe3yJbTATOB U3MEPEHUI KOJINYECTBA MPOIIEAIINX YACTHIl U
TOJIIUHBI MJIACTHH MOCTPOWJIM MATEeMAaTH4YeCKYI0 MoOje/]b Ipouecca, KOTopasi Mmoka3ala
00paTHYI0 3aBUCMMOCTH KOJIMY€ECTBA YACTHUIl ¥ TOJIIHHbI IVIACTUHBI.

Iox3anaua 1 (BbIOepuTEe 0JMH BAPUAHT OTBETA)

OOpaTHasi 3aBUCHMOCTBb [0Ka3a1a, 4TO...

1) amroMuHMI paccenBaeT YaCTHUIIBI;

2) 3TO CIEeICTBUE 3aKOHOB COXPAHEHMUS;

3) aTIOMUHMIN — UCKITIOUUTEILHBIN MaTepual 1Jis 3aJep>KUBAHUS PAIMOAKTUBHOTO U3JTyUCHUS,;
4) BO3BMOHO TOYHO paccuuTaTh KOAPHUIUEHT MOTTIOMIECHUSI.

IToa3anaya 2 (Bpi0epuTE HECKOIBKO BAPDHAHTOB OTBETA)

MaremaTuyeckass MoJe/Ib 103BOJIHIIA ONPEACIUTD...

1) MexaHM3M Ipolecca NOMJIOMEHHs paliOAKTUBHOTO U3ITyYeHHUS;

2) HETOYHOCTU U3MEPEHMUI;

3) YTOUYHHMTH TEOpPETUYECKHE NPEACTABICHUs O IMPOLECcCe B3aUMOJEHCTBUS H3IY4YeHUS U
BEILIECTBA;

4) omMOKH B MOCTAaHOBKE HKCHEPUMEHTA.

CocraButens (1): AntoHeHKo A.U., nonent kapenpst MOMM

(pamunua, unuyuanvt u dondcrnocms npenooasamens (eit))
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