degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO
JupexTop meHTpa

A.C. MukyJieHKOB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: OCHOBBI OMOJIOTHH paKa M COBPEMEHHBIE METO/IbI TEPAITUH
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
NpoduJIb MOATOTOBKH: @du3KKa MepcreKTUBHBIX TEXHOIOTHIl: albTepHATHBHAS HEPreTHKA, HAYYHOE

IporpaMMHpOBaHue U (YHKIHOHAIBHBIE MaTEPUaIbI

OuzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku

kadeapa MHHOBALIMOHHOM (papMalieBTUKH, MEAULIMHCKON TEXHUKH U OMOTEXHOJIOTUHU
Kypc: 1
KBAJM(PUKAIMA: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JInddhepeHimpoBaHHbIi 3a4eT

2 (BeceHHMH) - DK3aMeH

AynutopHbIx yacoB: 90 Bcero, B TOM YHCIIE:
nexuuu: 90 yac.
cemuHapsbl: 0 yac.
naboparopHsbie 3ansaTus: 0 Jac.

CamocrositenpHas pabdora: 105 gac.
[ToaroroBka x sx3ameny: 30 yac.
Bcero gacos: 225, Bcero 3a4. ef.: 5

[Iporpammy coctaBuiIu:

M.O. JlypbIMaHOB, KaHJ. OHOJ. HayK
A.B. Menep3aHoB, kaH. MeJl. HayK

[Iporpamma obcyxieHa Ha 3acefianny KadeIpbl HHHOBAIIMOHHOHN (papMarieBTHKH, MEAUIIMHCKON TEXHUKH U
onorexnonorun 04.06.2021



AHHOTANMA
CryneHT mociie OCBOCHHs Kypca OyneT MOHMMaTh (PyHIAMEHTAIIGHBIE TOHSATHS W acCIeKThI, CBS3aHHBIC C
BO3HUKHOBEHHEM paka, €ro pa3BUTHEM, a Takke (UIUOJOTHUYECKUMHU U MOJICKYJISPHO-OMOIOTUIECKUMHU
O0COOEHHOCTSIMH PaKOBBIX OIYXOJIEH, COBpEMEHHBIC MPOOIEMBbI, CBI3aHHBIC C JICYCHUEM PAKOBBIX OITYXOJICH,
MPHUHIIUTIBL U TIOJIXO/IbI, HATPaBJICHHBIC HA Pa3pabOTKy M TECTUPOBAHUE HOBBIX TEPANEBTHUECKUX TOAXOIOB U

JIEKapCTB.
1. leau u 3apauu

Meap AUCUMNIMHBI

IMOHMMAaHKHE OUOJIOTMYECKUX ACIIEKTOB MOSIBICHHUS U Pa3BUTUA paKa, a TAKIKEC COBPECMCHHLIX MCTOA0B

Teparuu.

3agauu AU CHUILIHHBI

® OCBOCHUEC CTyACHTaAaMU 0a30BBIX 3HAHUH 00 OHKOJIOTHYECKHX 3360HeBaHI/I5[X, X IpUYUHaAX U

MOJICKYJISIPHBIX MCXaHU3MaX pa3BUTUSA,

* NpHOOpEeTEeHHE TEOPETHUSCKUX 3HAHHMH O KIIACCHYECKHX M COBPEMEHHBIX METOAAX TEpamHhH paka,
BKJIFOUAsl TOAXO/IBI K «IIEPCOHAIN3UPOBAHHOI Teparu.

2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JNEATEILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

VYK-6.1 YmMmeer pemarp 3a/laud COOCTBEHHOTO JTMYHOCTHOTO
U npodeccHOHANBPHOTO  pa3BUTHUS,  ONpEAEsITb U
peann30BbIBaTh HPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESTENLHOCTH

YK-6.2 OueHHBacT CBOIO JIEATECILHOCTh, COOTHOCHT IIEJH,
CHOCOObI M CPEJCTBA BBITIONHEHUS JIEATENBHOCTH C e€

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaTbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3MKO-MaTeMaTHYECKUX HayK

pe3yabTaraMu
OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBLHOW ~ NIeATEeNhbHOCTH  (PyHIaMEHTaIbHBIC

Hay4HbIe 3HaHUA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.3 [TonnMaeT MeXAUCLIUIIMHAPHBIC CBS3U B O0JIACTH
MareMaTHuK ¥ (U3UKH U CHOCOOCH HMX MPHMEHSTH IPH
peleHny 3a1a4 NpoQecCuOHaTbHON AEATENbHOCTH

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M pE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-2 Nmeet nipeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIacCTH CBOCH
poheCCUOHATBHOM JIeSTENLHOCTHU, CIIOCOOCH
Ha HAyYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.3 Brnageer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
WCCIIe/IOBAaHU B obnmactu cBoel mpodeccrnoHambHON
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-3 CniocoOeH BRIOMPATh U (HITH)
pa3pabaThIBaTh MOXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U

OIIK-3.1 CnocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH pemeHus], MpeiaraTh 1 KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METObl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSs 3HAHHS B
pa3IMYHBIX 001ACTAX HAYKH (TEXHUKH)




OrpaHWYCHUA PA3JIMIHBIX MCTOIOB PCIICHNA OIIK-3.3 BrmageeT aHAJIUTHYECKUMHA U BBIYUCIUTEILHBIMU
METOJ]aMU PEIICHMs], TTOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHUYeCcKue MOAEIM Ul OIUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAUECTBO pa3padoTaHHOU

[IK-1 CnocoGen craBuTh, HOpMann30BbIBaTh 1 |MOICIIH

pemarhb 3aja4u, B ToM uncie pa3padareiBath 1 |[IK-1.1 CrnocobOeH HaxonuTh, aHATU3UpOBaTh U 00001IaTH
HCCJIE0BATh MaTeMaTHYECKUE MOJICIH nHpopManrio 00 aKTyaJdbHBIX pe3yJbTaTax UCCIEJOBaHUI B
M3y4aeMbIX SBJICHHI U MPOILIECCOB, CACTEMHO  |paMKax TeMaTHYecKol o0nacTu cBoeil mpodeccroHalbHON
aHaJIM3UPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh |OesITeIbHOCTH

HOBBIC HAYTHBIC PE3YJIbTAThI [IK-1.3 CrnocobeH mnpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3ajaue W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pE3yNbTaThI

[MK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIOIB3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAKETOB

[TK-3 Criocoben npodeccrnoHaNbHO paboTaTh ¢ NPUKITAHBIX TPOTPAMM)

HCCICA0BATCIbCKUM H UCIIBITATCIbHBIM

[IK-3.3 CnocobeH OIeHUBaTh TOYHOCTh TOJTYUYEHHBIX
o0opynoBanueM (pruOOpaMH U yCTaHOBKaMH,

SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

CIICHHUAJIM3UPOBAHHBIMU ITAKETAMU ITPUKIIAAHBIX

MPOrpaMM) B W3GPAHHOM MPEIMETHOI 0GaCTH [K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (MTAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-8.1 3HaeT TEOpeTHUYECKHE OCHOBBI IUIAHUPOBAHHS
WCCJICZIOBAHWI M DKCTIEPUMEHTOB B H30paHHON MPeMETHOM

[1K-8 CriocoOHOCTh IPUMEHSTH METOABI obnacru

MJIaHUPOBAHUS MCCIIEOBAHUN U [IK-8.2 VYmeer mnpuUMEHATh TEOPETHUYECKHUE 3HAHUS K
SKCIIEPUMEHTOB NPH BBHITIOJIHEHUH MPOCKTOB U |TIOCTPOCHHUIO TPOTrPaMM HCCIECAOBAHUM M 3KCIEPUMEHTOB
3aJlaHuii B U30paHHON TpeIMETHON 00NIacTH IIpY BBIITOJIHEHUU KOHKPETHBIX ITPOEKTOB U 3aJaHUN

[1K-8.3 Brnageetr MeToaMu IUIAaHUPOBAHUS UCCICAOBAHUHN U
SKCTICPUMEHTOB B M30pPaHHOM MPEeIMETHOM 001acTn

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI
3HAThb!
* (yHIaAMEHTaIbHBIC MOHATHSA M ACIEKThI, CBSI3aHHBIE C BO3ZHHKHOBCHHMEM DPaKa, €ro pa3BUTHEM, a
TaKke (PU3NOIIOTHUECKUMH U MOJICKYJISIPHO-ONOJIOTNIECKUMHU 0COOCHHOCTSIMH PAKOBBIX OITYXOJICH;
* COBpPEMEHHbIE TPOOIEMBI, CBA3aHHBIE C JICUCHUEM PAKOBBIX OITyXOJICH;
* TNPUHIUIBI ¥ TTOJXO/bI, HAIPAaBJICHHBIC HAa Pa3pa0dOTKy M TECTUPOBAHHE HOBBIX TEPAIIEBTHYECKUX
MIOIXOJI0B U JIEKAPCTB.
YMETh:
* OpPUEHTUPOBATHCSA B MOJICKYJISIPHBIX MEXaHH3MaX OITyX0JIcOOpa30BaHMS;
*  OHepHpoBaTh MNOIYYEHHBIMH 3HAHMAMH U TOHATUSMH B Oymymied Hay4dHO-HCCIIEI0BATEIbCKON
pabore;
* aJIeKBAaTHO OLICHWBATh IMOTEHIMAIbHbIE TIEPCIIEKTHBBI HOBBIX METOAOB TEPAINH PAKa;
*  YCTaHaBIMBATh MPUYHHHO-CIEICTBEHHBIC CBSI3H MEXKIy OHOJIOTMYECKUMH acleKTaMU Pa3BHTHUS
paka ¥ COBPEMEHHBIMH METOJaMU TE€PAITUH U TUATHOCTHKH, KOTOPbIE BCE CHIIbHEE COBEPIICHCTBYIOTCS.
BIIAJICTh!
. MOJIEKYJISIPHO-OUOIOTUYECKO U OUMOMENUITMHCKON TEPMUHOJNOTHEH, CBS3aHHOW C acleKTaMH
OMoIIOTHY pakKa;
* HaBBIKAMU OCBOCHHUS OOJNBIIOr0 00beMa MHPOPMAIMK M TOHUMaHHS OWOJOTHYECKUX TPOIIECCOB,
CBSI3aHHBIX C PaKOM;
* HaBBIKAMH CaMOCTOSITEIbHON PaOOTHI U OCBOCHUS HOBBIX 3HAHUH.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH




pr,Z[OGMKOCTB 110 BUAAM y‘le6HBIX 3aH$ITI/II\/’I, BKJIrO4as

CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora

1 BBenenue B 6uonoruio paka 6 7
IloBpexxnenne wu  penapamus  JTHK.

2 MyTanuyu, OHKOT€HbI U  OITyXOJIEBBIE 6 7
CYTIpECCOPBI

3 Ponb OHKOBHPYCOB M SMHICHETHIECKHX 5 7
W3MEHEHHH B Pa3BUTHUU PaKa
OHKORBOIIOIHSA u reHeTHYeCcKast

4 reTeporeHHoCTh omyxoseil. CTBOJIOBbIE 6 7
PaKoBbIE KIETKH

5 Penentopel u curHanpHble IyTH B 5 7
OITYXOJISIX

6 MornekynsipHble MEXaHW3Mbl WHBa3uM M 6 6
MeTacTa3supOBaHUs

7 MeTabom13M paKoBbIX KIETOK 5 7
AHTHOTEeHe3 OITYXOJIEH.

8 PU3NOTOTHYECKHE 0COOCHHOCTH 6 6
COJIMIHBIX OITyXOJEeH

9 BocnanurenbHble MpoLeccsl B OMyXOJH. 5 7
«IMMyHHBII HaA30P»

10 Mexanusmbl ~ u30eraHuss ~ MMMYHHOTO 5 7
Haja30pa
[laroreHe3 W KIIOUEBbIE MOJICKYJISIPHBIC

11 COOBITHS TpPH PA3BUTHU  PA3IUYHBIX 5 7
OITyXOJIeH
baprepel s #ocTaBKM JIEKapcTB B

12 ONyXOJH,  KilacCH(UKauus  METOAOB 2 2
TEpaluy paka

13 Kﬂaccnqecxnev METO/IBI Tepanuu, ) )
ME€XaHU3MBbl AEUCTBUS LIUTOCTATUKOB
MexaHu3Mbl  yCTOMYMBOCTH  PAKOBBIX

14 |k;meTok k xuMHoTepanuu. [lonck HOBBIX 2 2
MHUIIEHEN

15 HNmmyHOTEpaneBTHUeCcKre CTpaTeruu 3 3
JICUSHUsI paKa

16 Hcnonb3oBanue HaHOJIEKApPCTB B 5 5
TEpaIuy paka

17 I'ennas Tepanus paka 4 4

18 Mertonst HCnonb3yeMee JUIS 6 6
JMAarHOCTUKU PAKOBBIX OITyXOJeH
Mopenn Uil 9KCHEPUMEHTAJILHOTO

19 |TecTtupoBaHus IIPOTUBOPAKOBBIX 4 4
[IpenaparoB

20 Crparerun i «1epCOHATU3NPOBAHHON ) )
TEpaluy paka

Nroro gacos 90 105

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh

225 4ac., 5 3au.eq.




4.2.

Coneprxanue JUCIUIUIAHBL (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 1 (Ocennwii)

1. BBesienue B 6nonoruio paka

[lonatue o pake. OcobOeHHOCTH JOOPOKAUECTBEHHBIX M  3JIOKAYECTBEHHBIX  OIYXOJEH.
Knaccuduxanus pakoBbix omyxoneii. CTaTUCTHKA MO 4acTOTe U S-JeTHEH BhhKUBacMOCTH. CBOHCTBA
PAKOBBIX OITyXOJIEH.

2. IloBpexnenue u penapanus JJHK. MyTtannn, OHKOT€HBI H OIIyXOJIEBBIE CYTIPECCOPBI

Tumner noBpexaenuit JIHK u noBpexaatomue gaxropbl. CHCTEMBI penapaniy 0JHO- U JBYHHTEBBIX
paspbiBoB. Kierounslii mmki M «Touku mpoBepkw». Kiaccudurauus wmyranumil. Ilonsarue 06
OHKOI'€HAaX U OIyXOJIEBBIX cynpeccopax. Hacinenosanue MmyTanui.

3. Ponb OHKOBUPYCOB M SIIUT€HETHUUECKUX U3MEHEHUH B Pa3BUTUU paKa

Tumbl  OHKOBHpPYCOB. BiMsHue OHKOBHPYCOB Ha  CTaOWJIBHOCTh  KJIETOYHOTO  TI'E€HOMA.
ONUreHeTUYeCKUe M3MEHEHUs, UX poJlb B PAKOBOM MyTareHese. OINMKaHLEpOreHsl. BiusHue
SMUTeHETUYECKUX N3MEHEeHNH Ha kcipeccuio MUKpOoPHK 1 akTHBHOCTH MOOMIIBHBIX 3JIEMEHTOB.

4. OHKOSBOJ’II-OL[I/IH 1 TCHCTUYCCKAA IreTCPOrcHHOCTDb OHYXOJ'ICI\/'I. CTBOIOBEIC PAaKOBBIC KJICTKH

[Monsatne 00 «oHko3BOMONMUY. CTBONOBBIE pAaKOBBIE KIETKH. Kilerounoe (peruiMkaTHBHOE)
crapenue. TemomepHblii kpusuc. llpeomoneHue TEIOMEPHOTO KpHU3HCA PAKOBBIMH KIIETKAMH.
XPpOMOTpHIICHC.

5. PenienTopbl U CUTHAJIBHBIE ITYTH B OIIyXOJISIX

OO030p peuenTopoB M CHUTHAJBHBIX IyT€H, WIPAIOIIMX AaKTUBHYIO DPOJIb B (DyHKIMOHHUPOBAHUH
PaKOBBIX KJIETOK.

6. MOHGKYHHPHBIG MCXaHWU3Mbl MHBA3UH U MCTACTA3UPOBAHUA

Iousarus HWHBa3uu"u n MCTaCTa3nupOBAHUA. Tumsr KIJIICTOYHBIX KOHTAaKTOB.
OnuTeInalbHO-Me3eHXUMaIbHBIN epexoa. CurnanbHbBIC IIyTHU, BOBJICUCHHBIC B MUI'PALIUIO PAKOBBIX
KJIETOK. BHEKIeTOYHEIN MAaTpukC, €ro KOMIIOHCHTBI W POJIb B IIPOrpeCCUU paka. O6paSOBaHI/Ie
Mpe-METACTAaTUYCCKUX HUIL U POJIb 3K30COM B 3TOM ITPOLIECCEC.

7. MeTabonu3M pakoBBIX KIIETOK

MyTalnyu U CHUTHaIbHBIC MYTH, OKa3bIBAIOIIME BIMSHUE HAa META0OJIM3M pPakKOBBIX KJIETOK. Porb
runokcun. KittoueBbie oTiiuns MeTaboIM3Ma pakoBBIX KIeToK. Dddekt Bapbypra.

8. AHruorenes omnyxoneil. @U3n0I0rHUecKue 0COOEHHOCTH CONUIHBIX OITyXOJeH

Pasznuuus HOpManbHOIO M IATOJIOTMYECKOIO aHruoreHesa. Posib TMIOKCHH B CTUMY/SLUM POCTa
cocynoB. OcoOeHHOCTH MOP(OIOrUM OIMYXOJEBBIX COCYAOB. (DHU3HOIOTHUECKUE OCOOEHHOCTU
COJIUJIHBIX OITyXOJICH.

9. BocnanuTenbHble MPOIECCH B OMyX0nH. «IMMYHHBII Hai30p»



Kak wmmyHHas cuctema pacno3Ha€T omyxoneBble KiIeTKu? KOMIOHEHTBl BpOXIEHHOTO U
aIafTUBHOTO MIMMYHHTETA, OCYLIECTBISIONINE «UMMYHHBIH HAA30P».

10. Mexanu3mbl n30eranis UMMYHHOTO HaJ130pa

Mexanu3mbl n30eranusi HIMMYHHOTO Haa3opa. Jluajnor pakoBbIX KJIETOK ¢ KOMIIOHEHTaMU CTPOMBI U
UMMYHHBIMHU KJI€TKaMu. Poiib BocrianeHus B IpOMOTHPOBAHUY PaKa.

11. ITaToreHes u Kit04eBbIE MOJIEKYIISIPHbBIE COOBITHS IIPU Pa3BUTHUHU PA3INYHBIX OITyXOJei

PaccMoTpeHne KiIodeBbIX MyTaluii, CHTHAJIBHBIX KAacKaJIOB M POJM BOCHAJIEHUS B Pa3BUTHM paka
MOJIOYHOM KeJIe3bl, IPEACTATEIbHOM JKEJEe3bl, HEMEJIKOKICTOUHOM KapLIMHOMBI JIEFKOTO, NYKTaJIbHOU
aJICHOKapLIUHOMBI IOKETYIOYHOM KEJIE3bl U KOKHONW METAHOMBI.

Cemecrtp: 2 (Becennuit)
12. bapbepbl Ui TOCTaBKH JICKAPCTB B OITyXOJIU, KIIACCU(HUKALIUS METOIOB TEPAITUU paKa

Knaccuduranuss meromoB Tepanmuu paka. MeTonsl BBEJCHHS JIEKapCTB. BHEKIETOUHbIE U
BHYTPHUKJICTOUHbIE Oapbephl s JIOCTaBKH JIeKapcTB. DU3HONIOTHYECKHE OCOOSHHOCTH,
OTpaHUYMBAIOIINE PACTIPOCTPAHEHHNE JIEKAPCTB B TKAHU OITYXOJIH.

13. Kiaccuueckue METoIbl Tepaii, MEXaHU3MbI JEHCTBUS [IUTOCTATHKOB

Xupyprusi,  JydeBas  Tepamusi,  T[OPMOHaJbHAas  Tepanus.  XUMHOTEpalus,  KJIacchl
XUMHOTEPANEBTUYECKHUX IpenaparoB. MexaHu3Mbl JEHCTBUS IIUTOCTaTHKOB.

14. MexaHu3Mbl yCTOMYMBOCTH PAKOBBIX KJIETOK K XUMHUOTepanuu. [Iouck HOBBIX MULIIEHEH

MexaHHu3Mbl YCTOHYHBOCTH PaKOBBIX KJIETOK K XxuMuorepanuu. Ponb ¢gepmento ¢azsl II u 11l B
JNETOKCHKAIIMA XUMHOIIpenapaToB. TapreTHas Tepanus U €€ NepCleKTUBBI. Tepanuu, HalpaBIeHHbIE
Ha YHUYTOXXECHUE CTBOJIOBBIX PAKOBBIX KJIETOK.

15. UmmyHOTeparneBTHYECKUE CTPATETUU JISUEHUS paKa

MHoroo0pazne UMMYHOTEPANeBTUYECKUX TOoaX00B. MmMmyHOBakmmHbl. Tepamusi ¢ TIOMOIIBIO
anturen M UTOoKMHOB. CAR-T-knetounas tepamusi. AgonTuBHas T-KIeTouHash UMMYHOTEpAIIUs.
Bnokaga CTLA-4 u PD-1L. HeoanTureHsl.

16. Mcnonp30BaHNE HAHOJIEKAPCTB B TEPANHUU paKa

O ekt «MOBBHIIICHHOW MPOHULIAEMOCTH U YIACPKUBAaHUS». THITBI HAHONEKAPCTB U HCIIOJIb3yEeMbIC
HaHOHocuTenun U Marepuansl. «KoHTponupyemoe BblaeneHUe» JekapcTB. [Ipeumyiuecrsa
HAHOJIEKAPCTB W MX orpaHuueHusi. OueHka Oe30macHOCTH HaHoseKapcTB. llpuHOMnBI nu3aiiHa
HaHOMAaTepUaJIoB Ui AOCTaBKHU JieKapcTB. IlepcrekTUBbBI HaHOJIEKAapCTB IS JIEYEHUS paKa.

17. 'enHas Tepanus paka



Tunsl reHHON Tepanuu. Kareropum JOCTaBIIIEMBIX HYKJIEHMHOBBIX KHCIOT. BUpyCHBIE BEKTOPHBI, MX
NpeuMyLIecTBA W HemocTarku. HeBUpyCHbIE BEKTOPBI: JIMIOIUIEKCHI, HOJUIUIEKCh, LINP.
KimHnyecknii cTaTyc TeHHO-TepaneBTHYECKUX IPOTUBOPAKOBBIX IPEMApaToOB.

18. MeToibl UCTIONIB3YEMBIE JJIsl TUATHOCTHUKHU PAKOBBIX OITyXOJIei

Krnaccuueckne M COBpeMEHHbIE METOAbI AMArHOCTUKU paka. OO030p METOAOB IHArHOCTHUKH.
[Ipunuunst metonoB. Bunel rtomorpadguu: MPT, KT, I[19T, O®IKT, ux npunuunst. Mcnons3oBanue
PazroU30TONIOB U HAHOYACTHLL [l AMarHOCTUKHU paKa.

19. Mogenu Ju1st 3KCIIEpUMEHTAIBHOIO TECTUPOBaHUSI IPOTUBOPAKOBBIX IIPENAPaTOB

[IpenckazarensHas neHHOCTH Mozenel. Kietounsie 2D monenu. Knetounsie 3D monenu: chepou/isi,
OpTaHHOW/bl, TPOTOYHBIE MOJENH «OpraH-Ha-uumey». JKUBOTHBIE MOJENN: CHHTEHHBIE OITyXOJH,
kceHorpadter, PDX.

20. Ctpateruu i «IepCOHANTU3UPOBAHHON)» TEPAIIUU paKa

[IpuHLOMIIB «TIEpCOHANM3ALNN PU TUIAHUPOBAHUN TEParieBTHYECKON cTpaTerui. OHKOMapKephl, UX
poJIb B IUIAHUpOBaHUM JieueHus1. Mcrionb3zoBanue PDX monenei.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYIIeCTBJIECHHS 00pa30BaATEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

CranpaptHas yueOHas aynuTopHsi, 000pyIOBaHHAsI IPOEKTOPOM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
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7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

* Crares “Cancerogenesis” (https://en.wikipedia.org/wiki/Carcinogenesis)
* Crarbsa “DNA repair” (https://en.wikipedia.org/wiki/DNA_repair)
* Crares “Treatment of cancer” (https://en.wikipedia.org/wiki/Treatment of cancer)

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

st wactu 3anstuii notpedyerca Zoom. Google Drive myis qoctyna Kk MarepuaiaM Kypea.
[TpuBeTcTByeTCS HamMuue BO BpeMs 3aHATUI cMapT(GOHOB/HOYTOYKOB AJISl y4acTHsI B UHTEPAKTHBHBIX
YIPaXHEHHUSX.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOM{ AWCUUIUIMHY, NOJDKEH C OJHOM CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yabTare U3yUCHHUA AUCHUIIIMHBI CTYACHT AOJKCH 3HAaThb OCHOBHBIC ONPCACIICHUSA NUCHUIIINHBI,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCUICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATHUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;

— BeJICHUS KOHCITCKTa 3aHATHH;

— HaNPsDKEHHOW CaMOCTOATEIHLHOU PabOTHI CTYICHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YTEHHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro MarepHuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAjaraéMbpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIIOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.

[MokazareneM BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS MOHMMAaHUS W3ydaeMOro MaTepuala, a He MEXaHH4YECKOro ero 3armoMmuHaHus. [lpu
3aTPYIMHEHUN W3yYCHUs OTJENBHBIX TEM, BOMIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIBTAUAMHU K
MIpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa MepCIeKTUBHBIX TEXHOJIOTUH: aJIbTepHATUBHAS SHEPreTHKa, HayYHOE
IpOrpaMMHpPOBaHKE U (PYHKIIMOHAIBHBIE MaTePUAIIbI

®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku

kadeapa MHHOBAIIMOHHON (papMalieBTHKHU, MEIUIIMHCKON TEXHUKH W OMOTEXHOJIOTUU
Kypc: 1
KBaJIMpUKALUS: MarucTp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH
PazpaGoTunkm:

M.O. JlypeiMaHOB, KaHI. OMOJ. HAYK
A.B. Menep3aHoB, KaH[l. Mell. HAYK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JEATEILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

YK-6.1 YmMmeer pemarp 3a/laud COOCTBEHHOTO JTMYHOCTHOTO
U npodeccHOHANBPHOIO  pa3BUTHS,  ONpEAEsITb U
peann30BbIBaTh HPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESITELHOCTH

YK-6.2 OueHHBaceT CBOIO JIEATECIBHOCTh, COOTHOCHT IIEJH,
CHOCOObI W CPEJCTBA BBITIONHEHUS JICATENBHOCTH C e€

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

pe3yabTaraMu
OIIK-1.1 SHaeTr W© CHOCOOEH  HCHONIL30BaTh B
nmpoeCCUOHANBHOW ~ NIeATEeNhbHOCTH  (PyHIaMEHTaIbHBIC

Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.3 [TonnMaeT MeXAUCIUIIMHAPHBIC CBS3U B OOJIACTH
MareMaTHK ¥ (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
peleHun 3a1a4 NpoQeccuOHaTbHON AEATENbHOCTH

OIIK-1.2 Cnocoben 0600mars ¥ KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
npo(heCcCHOHATBHOM ESTENbHOCTH

OIIK-2 Nmeer npeacraBicHre 00 aKTyalTbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH
Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.3 Brnageer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIOIb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOH
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-2.2 Crniocoben OLICHUBATh AKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel  mpodeccrnoHanbHON
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.1 NmeeT npeacTaBieHrne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHambLHON
JIeATEIIbHOCTH, YIUTBIBasi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUUHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeHn aHanm3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIEAOBATEIbCKHUE
METObl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSs 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKN)

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIMTEIHLHBIMHU
METOJJaMH pElIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJIYyYaeMbIX PEIICHUN

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.2 CnocobeH BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAEIH ISl ONUCAaHMA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OIICHUBATh KAUeCTBO pa3paboTaHHON
MOJENN

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax MCCIeJOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IMK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

IMK-3 Cniocoben npodeccnonaabHO paboTarh ¢
MCCIIEIOBATEIbCKUM H UCTIBITATEIIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKAMH,

ATTATTIIA TTIANDTINADATITIT TAATT TTAT, ATAMIT TTATITATTA TITIT TV

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUsS (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

IMK-3.3 CnocobeH oIleHHBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UUCIICHHBIX) PE3YJIbTaTOB
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MPOrpaMM) B W3GPAHHOM MPEIMETHOI 0GmacTH [IK-3.2 Criocoben [IPOBOANTD 3KCIIEPUMEHT

(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEILCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-8.1 3HaeT TEOpeTHUYECKHE OCHOBBI IUIAHUPOBAHHS
WCCIICZIOBAHNI M DKCTIEPUMEHTOB B H30paHHOMN MPeMETHOM

[1K-8 CriocoOHOCTh IPUMEHSTh METOABI obnacru

MJIaHUPOBAHUS MCCIIEOBAHUN U [IK-8.2 VYmeer mnpuUMEHATh TEOPETHUYECKHUE 3HAHUS K
SKCIIEPUMEHTOB MPH BBHITIOJIHEHUH MPOCKTOB U |TIOCTPOCHHUIO TPOTrPaMM HCCIECAOBAHUM M 3KCIEPUMEHTOB
3aJlaHuii B U30paHHON TpeIMETHON 00NIacTH IIpY BBIITOJIHEHUU KOHKPETHBIX ITPOEKTOB U 3aJaHUN

[1K-8.3 Brnageet MeTolaMy IUIaHUPOBAHUS UCCICAOBAHUHN U
SKCTICPUMEHTOB B M30pPaHHOM MPEeIMETHOM 001acTn

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare usydeHuss IUCHUIUIUHBI «OCHOBBI OHMOJIOTMHM paka W COBPEMEHHBIC METONbI TEparuim»
00yJarouiCs JTOIKEH:

3HATh:
* (yHIaMEHTAJIbHBIC TOHSATHS M ACIEKTHI, CBSI3aHHBIC C BOZHUKHOBCHHMEM paKa, €ro pa3BUTHEM, a
TaKoke GU3NOIIOTMIECKUMU M MOJICKYJISIPHO-OMOJIOTNYECKUMHU OCOOCHHOCTSIMU PaKOBBIX OITyXOJICH;
* COBpPEMEHHBIE ITPOOIEMBI, CBSI3aHHBIE C JICUCHHEM PAKOBBIX OITyXOJICH;
* [PUHLUIBI U TOJIXO/BI, HAIPaBJICHHBIC HA Pa3pabOTKy M TECTHPOBAHHE HOBBIX TEPANCBTUYECKHX
TIO/IXOJIOB U JICKAPCTB.
yMeThb:
* OpHEHTHPOBATHCS B MOJICKYJSIPHBIX MEXaHU3MaX OIyX0JIe00pa3oBaHus;
*  OHepHpOBaTh MONYYCHHBIMH 3HAHUSAMH W TIOHSATUSMH B Oymymieid Hay4HO-HCCIIEIOBATEIbCKOW
pabore;
* aJICKBAaTHO OIICHUBATh IMOTEHIIMAIbHBIC TIEPCIIEKTHBHI HOBBIX METOIOB TEPAITMH PAKa;
*  yCTaHaBIMBATh NPHYMHHO-CIICIICTBEHHBIC CBS3M MEXIy OHOJOIMYECKUMHU ACIEKTaMH Pa3BUTHS
paka ¥ COBpEMEHHBIMH METOJJaMH TEPAITUH U TUATHOCTHKH, KOTOPBIC BCE CHIIbHEE COBEPIICHCTBYIOTCS.
BJIA/IETh:
*  MOJICKYJISIPHO-OMOJIOTHYECKOH M OMOMEIMIIMHCKONH TEPMHHOJOTHEH, CBSI3aHHOW C acleKTaMu
OHMOIIOTHH paKa;
* HaBBIKAMU OCBOCHHMs OONBIIOTO oObeMa MH(OpMALUU M MOHUMAaHHs OMOJIOTHYECKUX IMPOIECCOB,
CBSI3aHHBIX C PaKOM;
* HaBBIKAMH CaMOCTOSTEIBHOM PadOTHI U OCBOCHUS HOBBIX 3HAHHH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C HCJIBIO KOHTPOJISI OCBOCHUSA O6y‘laIOH_[I/IMI/IC$I yqe6H0r0 Marcepurajia InpoBOAUTCH YCTHBII\/’I OorpocC B
HavaJi€ 3aHsATUA 110 TCMC ITPOULJIOTO 3aHATUA.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Bonpocs! ans auddepenunpoBaHHoro 3ayera:

1. Kakwe tunsl omyxonedl mo mnpoucxoxkicHuto Bam wu3BecTHb? B uéM pasnmuuus Mexay
N100pPOKauECTBEHHBIMH U 3JI0Ka4€CTBEHHBIMH OITyXOJISIMU?

2. Knerka Haxomgutcst Ha Gl-craguu kieToyHoro nukia. Kakne MexaHHM3MBbl pernapanyy IByHUTEBBIX
pa3peiBoB JTHK oHa MOXET UCTIONB30BaTh HA ATOM CTAAUU IIUKJIA.

3. Kakue MexaHu3Mbl peasin3yroTcsl KJIETKaMH [IPH perapanrny OAHOHUTEBbIX pa3preiBoB JJHK?

4. Kakoii mexanusm penapanuu JHK peanusyercs 6e3 yuactust Hykieas?

5. Kakme mexaHM3MBlI OTBETCTBEHHBI 3a TNOAJCPXKAHHUA CTAOMWJIBHOCTH KJIETOYHOTO TE€HOMA IIPH
IIPOXOXKIEHUH KJIETOYHOIO IUKIa?

6. K xakoil kaTeropus OTHOCSATCSI T€HBI, OTBETCTBEHHbIC 32 (DyHKIIMOHHUPOBAHHE CHCTEM penapanuu
JIHK: oHKOT€HOB MJIM TEHOB OITyXOJIEBBIX cyrpeccopoB? [louemy?

7. MoxXeT M KIeTKa NEepepOAUTHCS B PAaKOBYHO, €CIM OHA «IOTepAsa» OOWUH W3 alllesield TeHa
OIIyX0JIEBOI'0 CyNpeccopa U IpoJo/bKaeT AenuThes aanbiue? [louemy?



8. Uepe3 kakue MEXaHH3MBl SIUTCHETUYECKUE H3MEHHS MOTYT BIUATh Ha NpoiudepaTHBHBIN
MOTEHIMAJ KJIETOK U UX TPaHC(HOPMAIIHIO B PAKOBbIE?

9. Ilpu kakuxX yCIIOBHSIX OHKOBHPYCHI CIIOCOOHBI BBI3BATh TPAHC(HOPMALIMIO KIETKH U3 HOPMAJIBHOW B
pakoByto? Kakne MexaHU3MBI IPH 3TOM MOTYT OBITh 33]1e/{CTBOBAHbI?

10. AxTHBamMsi KakMX pEHENnTOPOB U CHUTHAJIBHBIX IIyTed B OCHOBHOM OTBETCTBEHHA 3a
nponrdepanro? 3a yCTOMYMBOCTD K allonTo3y? 3a MUTPALMIO U METacTa3upoBaHue?

Bonpocsr asist sx3amena:

1. Ilouemy reneTndeckasi HEOMHOPOAHOCTD SABJISIETCSI OCHOBHBIM IMPETATCTBUEM JUISL TEPAITUH paKa?

2. Iloyemy B omyxoJyisix BO3HMKaeT TUMokcusi? K KakuM mocinencTBUSIM BEOET THIIOKCHS B TKaHU
oryxonu?

3. Kakue curnasbHble IIyTH OTBETCTBEHHBI 32 «IIEPEKITIOUEHUE» Ha TNIUKOIUTHYECKUN MeTabomu3m?

4. TloyeMy apXUTEKTypa OITyXOJEBBIX COCYIOB Oeclopsjo4Ha, a CaMH COCYAbl HMEIOT
MHOTOUYHUCJICHHBIE MOP(OJIOTUYECKHE Ie(HEKTHI?

5. TloueMy KHCIOpOIHOE TOJOAAaHHE W TOSABICHUE HEKPOTHYECKOTO OdYara B OITyXOJH SBISIOTCS
HETaTUBHBIMH IIPOTHOCTUUECKUMHU (haKTopamu?

6. Hoquy HCCMOTPS Ha MOBBINICHHYHK JKCHPCCCUIO KOJUIAIrCHA3, OIMYyXOJW MOTYT ACMOHCTPHUPOBATH
YBCJIMYCHHOC COACPIKAHUC KOJIJIareHa B CTpOMe? Kak »5T0 cka3plBaeTCI Ha METaCTCTHUYCCKOM
MOTCHIMAJIC PAKOBBIX KJICTOK?

7. Kak pakoBble KJIETKH CIOCOOHBI «3aIIMLIATHCS» OT LUTOIMTUYECKOM aKTHBHOCTH €CTECTBEHHBIX
KHJIIepoB?

8. C moMOIIbI0 KaKUX MEXaHH3MOB OITyXOJIb MOXKET M30erarb «MMMYHHOTO HAaI30pa» CO CTOPOHBI
aJanTUBHOTO MMMYHHTETA?

9. Kakue KJIETKH MOMHUMO PAKOBBIX MPUCYTCTBYIOT B Omyxoiu? Kak pakoBble KJIETKH B3aUMOIEHCTBYT
CO CBOMM MHKPOOKpY>KeHHEM?

10. Kakue usznonornveckrie 0COOCHHOCTH OIyXOJIEH MPEMATCTBYIOT JIOCTaBKe JIEKapCTB?

11. B uéM npuunHbl YCTOWYHUBOCTH OIMyXOJIei K XUMUOIIpenaparam?

12. JIns nedeHus: Kakux TUIIOB paka MpUMeHseTcs ropMoHoTepanusi? KakoBbl e€ mpuHIUIb?

13. Ha ocHOBe KakMx KpUTEpPHEB IALMEHTYy MOXET OBITh Ha3HAYeHa aJONTHBHAas T-KieTodHas
Tepanus?

14. KakoBbl mpenMyllecTBa I€HHOH TEpalmud paka MO CPaBHEHUIO C KJIACCHUYECKUMH METONAMHU
Tepanuu?

15. B uyéM OCHOBHOE MNPEUMYIIECTBO HAHOMPENAPAaTOB IO CPaBHEHUIO C KIACCHYECKUMHU

xumuonpenaparamu? IloueMy HaHoJeKapcTBa O CHX IOpP HE MOJIyYUIIM IMIMPOKOTO PaclpOCTpaHEHUs
JUIS TepaliK paKa HECMOTPSI Ha TOJOXKUTEJIbHBIE JOKITMHUYECKUE PE3yIbTaThl?

16. Kakue cBoiicTBa HaHOMAarepuajioB OCOOCHHO BaXKHBI, €CIM OHHU HCIIOJB3YIOTCS Ui JOCTaBKH
TUAPO(GUIBHBIX HU3KOMOJIEKYIISIPHBIX JIEKAPCTB B ITUTO30JIb?

17. B uéM npenMyIIecTBO «TapreTUHray HAHOYACTHIL JUIS YAYUIICHHUS WX TepPareBTUYECKUX CBOWCTB?
K kakum oOparHbIM 3 deKTam 3TO MOKET MPUBECTH?

18. B uém npeumyiectsa 3D Ki1eTOYHBIX MOJEIEH 110 CPAaBHEHHIO € KJIETKaMU B MOHOCIIOE?

[Tpumepsl OuIETOB:
1. B uéM npuYHHbBI YCTOHYMBOCTH OIyXOJIel K XUMHONpenaparam?

2. IToueMy HecMOTpSI Ha IMOBBIMICHHYIO AKCIIPECCUIO KOJIareHas, OIMyXOJIM MOTYT JI€MOHCTPHPOBATh
YBEJIIMYCHHOE COAEp)KaHue KouareHa B crpome? Kak 5TO cka3biBaeTcs Ha METAaCTCTHUECKOM
MIOTEHIINAJIE PAKOBBIX KIJIETOK?

3. Kak pakoBble KJIETKH CIIOCOOHBI «3alIMIIATHCS» OT LUTOIUTUYECKOW AKTHBHOCTH €CTECTBEHHBIX
KHJUIEpOB?

4. Yepe3 Kakue MEXaHU3MBbl SIHUTCHETUYECKHUE H3MEHHUS MOTYT BIHATh Ha NPOIU(EPaTUBHBIN
MOTEHIIMAJT KJIETOK M UX TPaHC(OPMAIIHIO B paKOBbIE?

5. Kakue curnasbHble IIyTH OTBETCTBEHHBI 32 «IIEPEKITIOYEHUE» Ha TNIMKOIUTHYECKUN MeTabomu3m?

Kpurepun onennBanus
- omenka «omm4HO  (10)»  BBICTaBNSiETCSl  CTYAGHTY,  IOKa3aBIIEeMy  BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIYOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX pELICHUI



- omeHka «orauuHo  (9)»  BeICTaBIsIeTCS  CTYJEHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CUCTeMaTU3UPOBaHHbBIC, TIIYOOKHE 3HAHKS YIEOHO! POTrpaMMBbl TUCITUTUIHHBI U YMEHUE IPUMEHSTh UX
Ha TIPaKTHKE NP PEIICHUH KOHKPETHBIX 33Jlad, CBOOOIHOE W TPaBUIBHOE O00OCHOBAHWE MPUHSTHIX
peleHui

- oleHKka  «omM4YHO  (8)»  BBICTABIIETCS  CTYJACHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE
CUCTeMaTU3UPOBaHHbBIC, TIIYOOKHE 3HAHKS YIEOHO! MPOTrpaMMBbl TUCITUTUTHHBI U YMEHUE IPUMEHSTh UX
HA MPaKTHKE MPH PEIICHIUH KOHKPETHBIX 33124, U PaBUIBHOE 000CHOBAHNE TIPUHSATHIX PEIICHUH

- oneHka «xopomro (7)» BBICTABISETCS CTYIEHTY, €CIH OH TBEPAO 3HAET MarepHas, TPaMOTHO U IO
CYIIIECTBY M3JIaraeT ero, yMeeT MPUMEHATh MOJTy4YeHHbIe 3HAHUS Ha MPAKTHKE, HO JOIYCKAET B OTBETE
WJIU B PEIICHUH 33/1a4 HEKOTOPhIE HETOYHOCTH;

- OIIEHKa «XOpoIlIo (6)» BBICTABISETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
M3JlaraeT ero, yMeeT NMPHUMEHSTHh IOJYYCHHbIE 3HAHWS HA TPAKTHKE, HO JIOIYCKAeT B OTBETE WM B
peIIeHnH 3a/1a4 HEKOTOPbIE HETOUHOCTH;

- OIIEHKa «XOpomIo (5)» BBICTABISAETCS CTYACHTY, €CIIA OH 3HAeT MaTepual, W 1O CYNIECTBY H3jaraet
€ro, yMeeT NMPUMEHSTh MOIy4YeHHbIE 3HAHWS Ha MPAKTHKE, HO JOMYyCKaeT B OTBETE WIIM B PEIICHUU
3aJ1a4 HEKOTOPhIe HETOUHOCTH,

- OIICHKAa «YJOBIETBOPUTEIHHO (4)» BBICTABISIETCS CTYIEHTY, ITOKa3aBmieMy (hparMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWHA, HEJOCTAaTOYHO NpPaBUIIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSTHIA,
HapyIICHUS JIOTUYECKOW TOCIIEI0BATEILHOCTH B U3JIOKEHUH MPOTPAMMHOTO Marepuaia, HO IPU 3TOM
OH BIQJeeT OCHOBHBIMH pazieiiaMu Y4eOHOW mporpaMMbl, HEOOXOAMMBIMH ISl JallbHEHIIEro
0o0y4YeHUs: ¥ MOXKET MIPUMEHSTH MOTYYSHHBIC 3HAHUS 10 00pa3Ily B CTAaHAAPTHOU CUTYaIlNU;

- OIEHKA «YJIOBJIECTBOPUTENHHO (3)» BBICTABISETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pPa3pO3HEHHBIA XapakTep 3HAHWH, HEIOCTATOYHO NPABHUILHBIE (HOPMYIUPOBKH Oa30BBIX MOHSTHIA,
HapyUIeHHs JIOTUYECKON MOCIEeN0BATEIFHOCTH B M3JIOKEHUH MPOTPaMMHOTO MaTrepuaia, HO MPU 3TOM
OH BIlajzeeT (parMeHTapHO OCHOBHBIMU pa3jiellaMu Y4YeOHOW NpOrpaMMbl, HEOOXOMUMBIMH IS
JalbHeiIero oO0yueHuss U MOXXET IMPHUMEHSTh IONyYeHHbIe 3HaHWS 10 00pasily B CTaHJIAPTHOH
CUTYyaIluH;

- OILIGHKA «HEYIOBJICTBOPUTEIHHO (2)» BBICTABISETCS CTYACHTY, KOTOPHI HE 3HaeT OOJbIIeH JacTu
OCHOBHOTO COJICPKaHUSl y4eOHOW TpOrpaMMbl JUCIHIUIMHBI, JOMYCKaeT TrpyOble OIUOKH B
(hopMynmupOBKaxX OCHOBHBIX IMOHSATUH AUCIHUILIUHBI U HE YMEET UCIIOIB30BaTh MOTYYSHHBIC 3HAHUS [IPU
pEIIeHNH TUTIOBBIX MPAaKTUYECKHUX 3a]a4

- OIICHKa «HEYJOBJIETBOPUTENHHO (1)» BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HaeT (HOPMYITHPOBOK
OCHOBHBIX TOHSTUHN TUCIUTIINHBL.

5. MeTonuueckne MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Ipu mnpoBenernnn yctHOro nuQEepeHIUPOBAHHOTO 3adeTa M 3K3aMeHa oOydyaromemycs
npeznocrasisiercss 60 MUHYT Ha OAroToBKy. Onpoc obyuaromierocs 1o OWiIeTy He TOJKeH MPEBbINIaTh
OJTHOTO aCTPOHOMHYECKOTO Yaca.



