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Pa3zpnen 1. «XapakTepucTuka nporpaMmmbi»

MosichuTeabHast  3anmucka:  ConmpoBOXKACHHE U pealu3alus  Oporpamm
JOTIOJIHUTEIHHOTO 00Pa30BaHUsI ISl 00YHaIOIIUXCSI METUIIMHCKUX KIIACCOB MOCKOBCKHUX
mKkojl Ha 0Oa3e By3a, B TOM 4YHclie Ha 0a3e IEHTpa TEXHOJOTUYECKOW MOIAEPIKKU
oOpa3oBaHUs.

Lesp peanusanuy NporpaMmmbl

Coznanue OMaronpusTHBIX YCIOBHM 711 MPOQOPUEHTALMH IIKOJIBHUKOB, C LIEJBIO
ompeneyneHus: sl cedsi Oyayiied npodeccuu U CHelHalbHOCTH, B KOTOPOM €CTh
MIPAKTUYECKasi COCTABIIAIOIIAS.

Ha 3aHATHAX WIKOJBHUKH TIO3HAKOMSATCA C PAcCHpOCTPAaHEHHBIMH 3a00JICBaHUSIMU
YeJI0OBEYeCTBa, KOTOPHIE 3aHMMAIOT JIMAUPYIOIINE TO3HWIIMA TI0 CMEPTHOCTH BO BCEM
mupe. OHU y3HAIOT TEHETHYECKHE M OHOXMMHYECKHE MPUYUHBI BO3HUKHOBCHWSI,
COBpEMEHHBbIE TEOpPUM M KOHLENUMM Havyaia Oosie3Hu. Pa3bepyrcss B cyTu
[aTOJIOTMYECKOro Mpoliecca TeUeHUs 3a00JIeBaHUs M IpUUMHAX rudenu opranusma. Tak

K€ Y3HAIOT O PpAa3JIMYHbIX MCTOAAX JUAI'HOCTHUKHU U JICYHCHUA TAKHUX OOJBHEBIX.

1.1 Ilnanupyemble pe3yabTaThl 00y4eHH s

Ne
3HaTB-ymMeTh
n/n
3HaTh
CoBpeMeHHbIE TEOPUM Pa3BUTHSA paKa
[Tpoueccel, mporcxo e Ha KIETOUHOM YPOBHE IIPU PA3BUTHH PaKa
1 ITpoueccsl, npoucxoasue Ha TKAHEBOM YPOBHE IIPU Pa3BUTUHU paKa

[Tporeccel, mpoucXosIIre Ha OPraHu3MEHHOM YPOBHE TP PAa3BUTHH pPaKa
Knaccuduxarus

CoBpeMeHHbIE METO/IbI JIA0OPATOPHON U PYHKLIMOHATBHON TUarHOCTUKU
OHKOJIOTMYECKHX 3a00J1eBaHUH




COBpeMeHHHe CIocoObI JIEUeHUsI OHKOJIOTMYECKHUX 3a001eBaHMI

Ymernb

ITonp30BaThCA TECT-II0JIOCKAMU
Wnrepnperuposats KT u MPT caumku
HNHuTepnpernpoBaTh HUTONIPENAPATHI
HHuTepnpeTupoBaTh T’UCTONPENAPATHI

Co3ngaBaTh Ma3Ku

1.3KaTeropusi o0yuarommuxcsi/caymaresneii: 13 — 18 ger

1.4 ®opma 00yyeHusi: ouHasl.

1.5 Cpok ocBoeHusI (TPYA0EMKOCTb) IPOrpamMmsbl: 36 ak.daca.

1.6 Pesxkum 3ansiTuii: 3ausTHsA | pa3 B HEAEMO MO 6 aK.4acoB, IPEAYCMOTPEHO JIBa
nepepbiBa 1o 15 MUHYT Ha OTABIX U MPOBETPUBAHUE YUEOHBIX TIOMEUIEHUH MTPU OYHOM
dopme.

1.7 KoauvecTBo o0yuaromuxcs B rpynmne: He 6osiee 40 yenoBexk.

1.8 Cpok peanu3anuu NporpamMmbl: CeHTIOpb — nekadbpb 2021 T.



Pazpnen 2. «Conepxxanne nporpaMmMbDy

2.1 Y4eOHbIii (TeMaTHYECKHUI1) IJIaH

Ne Tembl Buabl y4eOHbIX 3aHATHI, Camocrt ®opMbI
n/n 4eOHbIX padoT OfITeJILH | aTTecTalnu
Bcero | Teoperuu | IlpakTuy as Hu
eCKHUX eCKHUX pabdora | (KOHTPO.JIAA)

1 BBenenue B Ononoruro 6 2 3 1 Texymnii

paka. KOHTPOJIb
TectupoBan
CoBpeMeHHbIE me Nel;
KOHIIEMIINHU U TEOPUH
pa3BUTHS paka.
[Tprunnb
BO3HUKHOBEHHS.
H3MmeHeHns Ha TEHHOM,
KJIETOYHOM, TKAaHEBOM U
OpraHU3MEHHOM
YPOBHSIX.

2 OHKOJIOTUYECKHE 6 2 3 1 Texymnmii

3a00JIeBaHUS KPOBH. KOHTPOJIb
TectupoBan

Knaccudukarus. e Ne2;

[Tarorenes nosiByieHus u

pPa3BUTHSL.

Teuenue 3a00eBaHUS.

Jlnarnocrtuka.

Jleuenue.

3 OnKoNOrHYecKue 6 2 3 1 Texymmii
3a0o0yieBaHUs KOHTPOJIb
JIbIXaTeJIbHON CHUCTEMBI. TectupoBan

ne Ne3;
Knaccuduxkarnus.
[TaTorenes nosiBaCHUS U
pa3BUTHSL.
Tedenue 3a00eBaHUS.
Jlnarsocruka.
Jleuenue.

4 Omnkonoruueckue 6 2 3 1 Texymuit
3a0oJieBaHusl HEPBHOM KOHTPOJIb
CHCTEMEL TectupoBan

ne Ne4;
Knaccuduxkarus.




[TaTorenes nmosiBJCHUS U
pPa3BUTHSL.

Tedenue 3a001eBaHUS.
Jlnarnocrtuka.

Jleuenue.

OHKOJIOTHYECKHE
3a00J1eBaHUS
SHJOKPUHHOM U
pENpOAYKTUBHOMN
CHCTEM.

Knaccudukarus.
[TaTorenes mosBICHUS U
pa3BUTHA.

Teuenune 3a00JICBaHMSL.
Jlmarnocrtuka.

Jleuenue.

Texymmii
KOHTPOJIb
TectupoBan
ne Ne5;

Hrtorosoe 3ausarue

Brixonnoe
TECTUPOBAaH
ue

Hrtor

36

10

21




Pasznen 3. «(I)OpMLI aTTeCTAalluUi M1 OLICHOYHbIC MaTEePHUaAJIbD)

3.1. OueHka Ka4yecTBa OCBOCHHUSA MaTepHUaJia.

B kayecTBe OLIEHOYHBIX CPEICTB Ha MPOTSHKEHUU KypCa UCIIOIb3YIOTCS:

TEKYIINIl KOHTPOJIb, OPraHU30BaHHBIN B paMKax TecToB Nel-No5;

BBIXOJIHO€ TECTUPOBAHHUE.

[IpoBOIUTCS WTOrOBOE 3aHSATHE C BBIIOJIHEHHEM 3aJaHUM IO MPOMJICHHBIM TEMAaM.
OO0cyxeHue JOCTUTHYThIX Pe3yJIbTaTOB.

Ormenka 3auet/He 3a4er. B ciydae omeHKw “He 3adeT” CIyMATeNsM MPEIOCTaBIISCTCS
JOTIOJIHUTEIBHOE BPEMSI, KOTOPOE COTJIACOBBIBAETCS] B MHUBUAYAJILHOM MOPSJIKE.

3.2. Texkymuii KOHTPOJIb

®opmsbl Tekymero Koutpous: TecrupoBanue Nel-NeS.

3.3. BoixogHoe TecTUPOBaHME

NtoroBoe TeCTUPOBAHUE COCTABIISIETCS U3 BOIIPOCOB TEKYIIETO KOHTPOJIS.

Ouenka: 3ader/He 3auder. Kputepum onenuBanus: OneHka «3a4eT» BBICTABISACTCS B
ciaydae BbIMoJiHEHUS He meHee 70 % 3amanuii. OLleHKa «HE 3a4eT» BBICTABISETCS B
ciydae BeimosiHeHUs: MeHee 70 % 3anmanuii. Ilpu olieHKe «HE 3aueT» ChaymiaTeasM
MPEOCTABIIACTCS BO3MOXKHOCTh TMOBTOPHOM CJa4yM TeCTa B JIOMOJHUTEIHLHOE BpeMs,

KOTOPOC COrj1aCOBLIBACTCA B MHAWBHUAYAJIbHOM ITOPSAIKE.



Pa3znen 4. «Oprann3anMoHHO - Mearornyeckue yCJa0BUA peajn3anumn

NporpamMmbIi»

4.1 YueOHO - MerToaMuyeckoe M HHPOPMALMOHHOE oO0ecmeyeHHEe MPOrpaMMBbL.
JUist  ycHemHoro OCBOEHUS IPOrPAMMBI  HMCHIOJIB3YETCS CIOBECHBIM, HAarJISHBIN,
MPAKTUYECKHUH, TUCKYCCHOHHBINA, YaCTUYHO — MMOMCKOBBIA METOJIbI O0YUYCHHS.

3aHITHS COCTOSIT U3 BBOJJHOM, OCHOBHOM M 3aKJIIOYUTESIHLHON YaCTH.

dopma opraHuzanuu  y4eOHOro 3aHSATUSL — JIGKIUs, NPAKTUYECKOE 3aHATHE,
TECTUPOBAHUE.

Ncnons3yroTes pa3iuvHble HArJsAHbIE TOCOOUS U AUIAKTUUECKUNA MaTepuall.
Y4eOHO-MEeTOAUYECKHUE TTOCOOUS:

[IpesenTanuu, pazpaboTaHHbIC MPENOJABATEIIMH Kypca.

4.2. MatepuaJIbHO-TeXHUYECKHE YCJIOBUSA PeaTU3aAlUM MPOTrPAMMBI.

Jjis mpoBeieHUs 3aHATHSI HEOOXOIMMO MPOCTOPHOE, CBETIIOE, IPOBETPUBAEMOE
noMeIeHrue, 000py10BaHHOE HEOOX0IUMOM MEOEIIbIO:

CroJbl.

Crynbs.

Jljis peanmzanuu nporpaMMbl HEOOXO0IUMO:

CrnenuanbHbI HTHCTPYMEHTAPHIA.

Pacxonnbie MaTepuaibl.

CremnuanabsHoe 000pya0BaHUE.

@nuryapT WK T0CKA.

Mapxkepsl.

Cnncok jurepatypbl

CAR T-Cell Therapy: Balance of Efficacy and Safety S. V. Kulemzina, V. V.
Kuznetsovaa, M. Mamonkinb, A. V. Taranina, and A. A. Gorchakova, 2017

Clonal Heterogeneity and Tumor Evolution:Past, Present, and the Future Nicholas
McGranahan, and Charles Swanton, 2017

Evolutionary biology of high-risk multiple myeloma. Charlotte Pawlyn and Gareth J.
Morgan, 2017



Monitoring immune responses in the tumor microenvironment, Jennifer A. Wargo. 2016
Classifying the evolutionary and ecological features of neoplasms, Carlo C. Maley.2017

Chemokines in the cancer microenvironment and their relevance in cancer
immunotherapy, Nisha Nagarsheth.2017
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Crapuu pa3BuUTUA 3/10KaYECTBEHHOM ONyX0oM.
Onyxonb 3apoXKpaeTcs B pesyabrate MyTauun, MUHULUUPYIOLLEN
n36bITOYHOE feNeHne KNeTOK U BOSHMKHOBEHUA renepnnasum.
Cnepytowan mytauma moxert ewe 6onblwe cnocobcrsoBaTb
pa3pacTaHMIO TKAHU U NPUBECTU K CTPYKTYPHbIM U3MEHEHUAM
TKaHU — AUCNNA3nNMN.

[JanbHenwmne myTtaumm moryT NnpuBecTm K KapumHome in situ.
KneTtku HaxoaaTca B AMHAMUYECKOM paBHOBECUM.
MyTauum B KneTkax in situ moryT npueecTM K MHBa3MBHOMY pPaKy.

Normal Initiated Mild dysplasia Moderate dysplasia Severe dysplasia Carcinoma in situ Invasive cancer




Knaccuveckaa modenb hopmuposaHus CospemeHHas modenb hopmupoeaHus

onyxonu onyxonu
(6onbwuHCcMEB0 KNemokK onyxonu moaym (Hoeas onyxonb moxem popmuposamescs
¢opmuposams HOBYIO ONyXonb) monoKo u3 PCK)
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Tannishiha Reyas |, Sean J. Morrisont], Michael F. Clarke! & Irving L. Weissman*

Evolutionary biology of high-risk
multiple myeloma

Charlotte Pawlyn' and Gareth J. Morgan®
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KaXabii AeHb B HalLMX KAeTKax
NOABAAIOTCA MyTaLun
BoccraHosnenme [1IHK camou KneToKou

Knetku 3anporpammupoBaHo norubaior
(kneTouHoe xapakupwu)

KOHTPO/NbHbIE TOYKU KNIETOYHOIO LMKAA
UMMYHUTET UX OTCNEKUBAET U YHUUTOXKAeT

* [pOTOOHKOreH —
HOPMabHbIN reH,
OoTBEYaloLWMN 33
AnddepeHLMpOBKY,
nponudepauuto

* Ecnv npousowna mytaums, To
OH CTAaHOBUTCA OHKOreHOM U
KNEeTKa HauMHaeT
6ECKOHTPONbHO AENNTLCA




OHKOCYNPECCOP (AHTMOHKOTEH)

* Ecnu ecTb NOBPEXAEHUA B FEHOME,
TO TOPMO3UT LUK A0
NCNPaBAEHUA 3TUX NOBPEXAEHUMN

* Ecnu I'IOBpE)KAEHMVl CINLLUKOM
MHOTIO, TO HanpaB/AET K/IETKY B
anonTtos

[MPUYNHBI OHKO/IOTUN

* MexaHuyeckue paKTopbl: YacTasn, NOBTOPHasA
TPaBMaTM3aLMA TKAHEN C Noc/eayoLLen
pereHepauuen

* XumuyecKkue KaHueporeHbl: MecTHoe U 06u.|,ee
BOSAEﬁCTBMe XUMUNYeCKUX BellecTts

* ®dusnueckue KaHueporeHbl: YO-obnyyeHume (pak
KOXU), MOHM3npytowee obayyeHmne (onyxonu
KOCTEWN, LUTOBUAHOM XKenesbl, IENKO3bI).

* OHKOreHHble BUpYCbl: BUpPYC InwTenH-bappa
(numoombi)

* HacnepacrseHHasa nNpeapacnoioXKeHHOCTb



v

TANYUA JOBPOKAYECTBEHHOW U
3/IOKAYECTBEHHOW OMYXO/EN

Jo6pokavyecmeeHHble onyxonu 3n0ka4yecmeeHHbIe Onyxonu

1, KneTku NoBTOPAIOT KINETKU TKaHW, | 1. ATUNUA U NONUMOPKU3M KIeToK
13 KOTOpPOW pa3Bunack onyxonb

2. PocCT 3KCnaHCUBHbIN 2. PocT MH(UNLTPUPY WU

3. He parot meTtacTta3os 3. CKMOHHbI K MeTacTa3upoBaH!Io
4, MpakTu4ecku He Aarot | 4. CKnouubl K peuaneBupoBannio
peunaveoB

5. He oka3biBalT BMUAHUA Ha | 5. BbI3bIBalOT  UHTOKCUKaUMUIO,
obuee COCTOSIHUE (3a | KaxeKkcuro
UCKIOYeHUeM peakux popm)

v

3/TOKAYECTBEHHbIE ONYXO0/A

* KapumHoma — 3/710Ka4yecTBeHHble ONyXonu u3
3MUTENNANbHOWN TKaHM Pa3HbIX OPraHoB
— Pak nerkoro
— Pak xenygka u 1.4.
e CapKoma — 3/10Ka4eCcTBEHHbIE OMNyXoaun U3
COeANHUTE/IbHOM TKaHU
— Koctu
— Mblwubl
— WKup
— XpAuw un T.4.
* Jleiikemuna/J1eKo3 — 310Ka4eCcTBeHHOe
3aboneBaHnE KNETOK KPOBETBOPHOM CUCTEMbI

*  Jlumpoma — 3aboneBaHnsa AMMPaTU4ECKOM CUCTEMDI
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BrarusaHue
COCKOB E] _ _
N3meHeHune popmbl OTek coCKoB,
rpyau, HEpoOBHOCTH BblAE/IeHUA U3 COCKOB

Ipo3un u
NOKpacHeHusn

A3BYKOBOE VCCNEQOBAHUE
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1) Buoncus

2) leHeTnYecKMi
aHaNu3 myTauunm
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LlluToBUaHOM »Xenessbl
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IRICCKI]

lu 1K

CHMMETPHA HeTKHe rpaHiubl POBHbINT UBEeT He Gonee 7 mm  HOpManbHbie hopma
1 pacnonoxeHie

NMPU3HAKW OMYXOJIEBbIX NMPOLECCOB

accumeTpua Pa3MbITHIe rPaHnYsl HeoObIYHLIA UBeT GonblwKe pasMeps APYrHe OTKNOHEHWA




Pwvc. 2 a. Cuackaos 4 - KpoeeHoCHs®e cocyapbl. Bersm uper — soHa Pwvc. 2 a. Nporpasmia «3 Dv — menosmH Bripeae nax armaepamica.
BLITECHEHARA COCY A0 B ONMYXO Mbk0, PO 3080-K POCHSLIN BEHHMK MnNe -
PeMn NO Neprde PN — BLICOKAR K OHLISHTPOLIMA remornobmsa.

Puvc. 2 6. CuackaH 5 — KONNareHOELE BONOKHA NArMNFpPHOro Pwvic. 2 r. Nporpasavia «3D» — MenarHMH B COCOYKOBOM Cnoe
cnom aepmsl. Yuactok Gonee ceemoro useTa — oMar dubpoaza. Aepmel.

METOAbI AUATHOCTUKU
| BU3YAIU3ALMA
MAFHUTHO-PE3OHAHCHASl TOMOIPA®USA

KOMNbIOTEPHAA TOMOTIPA®UA
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