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3anpoc o npexocranreHun KOMMEPYECKHX Ipea10sKeHHii

PI'AHY «DHIIAPUIT uwm., M.IL Yymakosa PALy (MuctaTyT [IOIHOMMENNTA) mIaHupyer HIDOBENICHHE 3aKyNKH Ha OKa3aHme IIIaTHBIX
oOpazoBarensubIx YCIIYT 1o Kypcy HONOMHATEBHOrO npodeccHoHamBHOro obpasoBanms mo nporpamme «MauriHnoe 06yuenne B Ouostornu u Grome nuImEE (manee —
Yenyra) B cootsercTsmy ¢ DetepanbHbIM 3aKOHOM OT 18.07.2011 Ne 223-d3 «O 3aKYIKaX TOBapoB, paboT, yciayr OTNCIEHBIMA BHAAMH IOPHTHIECKHX JTHLL)
u [lonoxenuem o 3aKynke ®esepaisHoOro T'OCYyTapCTBEHHOTO aBTOHOMHOTO HAyqHOTO yupexnenus «Denepamsasii HAy4HBIA LEHTp HCClenoBaHmii u
PaspaboTKu HMMMyHOBHONTOrHYECKIX lipenaparos uM. M.II. Yymaxosa PAHy (UaCTHTYT HOJTHOMHEIINTA), YTBEPIKICHHOro Habmonaremsusm coseronm
Ipotoxonom ot 08.06.2021 Ne 01, ¢ M3MCHEHHSIMH, YTBEPKICHHEIMHE IIporoxonom ot 03.08.2021 Ne 2, TIporoxonom ot 27.05.2022 Ne 8, ITporokonom ot
16.09.2022 Ne 10, IMpoToxonom ot 30.03.2023 No 2, IIporoxosom ot 27.06.2024 Ne 4, TTporokonom or 18.09.2024 No 5, IIpotokonom ot 20.12.2024 Ne 6,
[Iporokonom or 28.03.2025 Ne 2, ITporoxonom ot 26.06.2025 Ne 3 (manee — IMomoxenwe o 3aKyIKe).

Ipeanonaraemsre CPOKH NPOBENCHNS 3AKYIIKH: aBrycT -CeHTA0pE 2025 roja.



IIpocum mpenocrasuts HH(pOPMALHIO 0 CTOUMOCTH OKasaHust YCIIyT, yKasaHHBIX B Tabmuie Ne 1. Onwucanne u Texmmueckue XapaKTEePHCTHKA
Yenyru npencrasnens: Texumaeckom 3anammu (mprnoxenue No 1 x 3aMpOCy 0 MPEAOCTABIEHHH KOMMEpYeCKHX TIPE/TOKEHM i),

Tabnuya Ne |

Ipenocragnenne
HALHOHANBHOTO pexuMa
(ycTanoBneHue
3a npera/orpannqenuﬁ/npeu

MyuecTn)!

Haumenoranue PaGor/¥ cayr Ex. wsm. | Kon-so | Kog OKIII2

YCn.en, 1 85.42.19.900
OCHOBHLIC Ychaosus HCIIOJIHEHH S noronopa:

Mecmo oxazanus Yenye: nocénox HucturyTa Honmomuenura, nom 8, xopmyc 1, BH.TCP.T. MyHHIAIIATEHELH OKpyT DHIMMOHKOBCKHH, ropox Mockga,
108819, drany «OHLHWPUIT um. M_IT. Yymakosa PAH» (MucTaTyT OITHOMHETHTA).

Cpox oxasanus Yenye: ¢ «01» OKTA0pa 2025 roma mo «08» derpans 2026 roja.

B croumocts Venyr BRITIOHar0TCS: Bee pacxonst Menmonuurens na OKasaHHe Y CIIyT, B TOM YHCIe Pacxozbl Ha Bce HeOOX0MuMEbIe y4eOHO-MeTo quvecKue
Marepuaisl, Henonszyemsle Menommmrenen IPH OKa3aHHM Y CITyr; pacxomsl Ha CTPaxoBaHue, YIUIATY TAMOXKEHHEIX H HHELX TIOLINAH, HAJIOTOB, CGOPOB H HHEIX

He ycragorneno

Cbop xommepuecknx TPENNOKEHAI 0CYMECTBAAETCH ¢ MeJInIo 000CHOBAHKS HAYAILHO (Mamcuma.ﬂhﬂoifl) HEHBI JOr0BOpA, eHbI Aorosopa,
3AKIII0IAEMOr0 ¢ eHHCTBEHHbIM TOCTABIMMKOM (HCIOJIHHTE eMm, HOAPATIHKOM), HEHBI eAHHHIILI ToBapa, paborsl, yeayru. B CIyqae NPHHATHS
3akazunkom pemenms o NPOBEJEHHH 3aKYNKH y eIHHCTBEHHOro HocraBmmKa (noapsganka, HCIOIHATENN) - KoOMMep4eckoe npeaioKenue,
HalpaBJienHoe B 0TBeT Ha HACTOSMMI] 3anpoc o npegocTaBeHHH KOMMEpIeCKAX pe10Kenui, MPU3HAETCH 3aABKOH, HANPaBIsIeMoii Y4acTHHKOM
3aKynKH 3aKa3zunKy Ha ygacrue B HEKOHKYPeHTHOH 3aKynce.

e

: Hannonans et PEHHUM MPEJIOCTABNAETCA B COOTBETCTRHH CO cTatbeif 3.1-4 Qenepansroro 3axoua ot 18.07.2011 Ne 223-®3 «O 3aKynKax TOBapoB, pabor, YCIYT OTHENLHBIMH BHIAMK
TOPUIAMYECKRX UL (Hanee — DenepanbHbIil 3aKon No 223-®3) u nocTaHOB e HMEM Ipasurenscrea PO or 23.12.2024 Ne 1875 «O mepax mo TIPEOCTABICHHIO HALMOHALHOLO pexuma npu
OCYIICCTE/ICHNH 3aKyTIOK TOBApOB, pabor, yeyr mis o6ecnevenms TOCYapCTBEHHBIX M MYHHIIHITAILHEIX HY?J, 3aKyNOK T0BapoB, pabor, yeuyr OTACTLHBIMH BHIAMH IOPHAMYECKHX JTHID)
(nanee — [Tocranosnenne No 1875).



Kommepueckoe IPEToKEHNE TOKHO Coqep:KaTh pacder uenst Pa6ote/Yeayru. B TACTHOCTH, U3 colepKaAHU KOMMep4ecKoro npemioxkenns
AOJKHA OIHO3HAYMHO ONPeEeNATCs croumocTs Paborel/Venyru 3a eIMHHULY.

Kommepueckoe NPENT0KEHHE MOKHO COAEPHKATE CCHUIKY Ha Aary u HOMEp Hacrosmero sampoca o MpE1oCcTaB/IeHHH KOMMepYecKkux
NpeNIoKeHH .

Kommepueckoe MPET0IKEHHE OJKHO [IPeX0CTABISITE C5t o opme Tabauues: Ne 2,

Tabauya Ne 2

Hroropas

Onucanue, XapaKTepUCTHKH Pabor/Yeayr Hena 3a en. CTOUMOCTE
(Mozym iy npedcemagners g sude H3M. (c (c
Haumenobanne Pador/y cayr npunodicenus, npedocmagnaiomes ¢ cyyae YKazauuem yKazauuem Cpoxk Boimonmenns
OMIUNUA OM Xapakmepucmux, ycmanosnenmnpo BANIOTHI, BAJIOTBI, Pabor/oxasanus Yenyr
Sakazyurcom) craexu HC) CTaBKH

Oxasanme nmmaTHeX
obpasopatenbHEIX yenyr no Kypcy
JONOTHUTEILHOTO
npodeccHOHATLHOro o0pasoBanms
0 nporpamme «Marmunanoe
o0y4enne B GHoOruY 1

Ouome TuIHHE Y.

7 y
OtBetsr nomxue! 65T IOZaHEI C « /]» Qf{ﬁfgfc‘vj ®__ 2025 roma o « 9y &;@13 2025 roma BmOYHTEIBHO TIO aznpecy: umto@chumakovs.su.

Yauacmuur saxyniu énpase npedocmasume unpopmayuo, ompasiceriue komopoii 6 Texuuyeckom sadanuu wunu npoexme 002060pa 6vio 6o
JcenamensHo.

llposedenue dannoii npoyedyper cbopa ungopmayuu ne erewém sa €060t 803HUKHOBEHA KaKux-1ubo o6ssamenveme co cmoponst 3axasyuka,
Hacmoswui 3anpoc o npedocmasnernuy Kommepueckux npednoicenuii ne sensemes ogepmoi unu nybruuno; ogepmoil, nanpasnenue =0 yuacmuuxy wiy
pasmewjenue na caiime ne seusemes 3AKynKoU U He 6nevem 3a coboii obasannocmu 3arxazyuxa SAKMOHUmMS 002060p.

Hpu nanuuuy mexnuyecrux omUOOK U HemOoyHOCmEl] npu OnUCanuy Toeapa/Paﬁombz/VCﬂyeu npocum coobuyume 3axazuuxy.

Ilepssrit 3amecruTens TCHCPATEHOIO TUPEKTOpa

OI'AHY «DHIIUPHIT . MLII. Yymakora PAHy .
(MeCTHTYT TOTHOMHEIIHTA) 7%; Adouun




IIpunoxenne Ne 1 k 34MpPOCy O MPENOCTABIEHHH KOMMEDPIECKHX IpeIIOKEeH M

108819, ®rAHY «OHITUPUIT um. M.IT. Yymakxosa PAH» (MuCcTHTYT HOJIMOMHEITHTA).
1.3. Cpox okazamus Yemyr: ¢ «01» OKTA0ps 2025 1. 1o «08 (beBpais 2026 .

1.4. B croamocts Yenyr Brmovarores: see pacxoner Mcnionaurens Ha okazanme VYenyr, B Tom uncre Pacxonsl Ha Bce HeOOXOHMBbIe y4ebHO-MeTonHuecK e
MaTepHasl, Henonb3yemsie Mcnonnurenem Ipu OKasaHuu Y Ciyr; pacxoms! Ha CTPAXOBAHME, YIIIATY TAMOMKEHHBIX U HHLLX TIOINITHH, HAJIOTOB, CGOPOB 1
MHEIX 0053aTeNBIBIX ILTaTexKeEl, npuauTaromeecs Uenonaurenio BOSHATPAN/ICHUE U HHBIE pacxomsl Menonamres ua OKasanue yciyr no Jlorosopy.

1.5. OKIIJ12: 85.42.19.900 - Yenyru mo IpodecCHOHANEHOMY 00y9enuio npouue.

3aKoHa ot 18.07.2011 Ne 223-®3 «O SaKyIIKax TOBApOB, paboT, YCIyT OTAeIbHEME BHIAMH IOPHIAMYIECKHX JTHI[Y» | Hocranosnenuem [lpasurenscrea PO or
23.12.2024 Ne 1875 «O MEpax I10 NPe/IOCTaBICHAI0 HALKOHATBHOIO PEXKHMa IIPU OCYIECTRIICHUH 3aKyIIOK TOBApOB, paboT, yeyr ans obecneyenus

A0JDKHA BKJIIOYATH:

Moayas 1. 3agaan Kiraccaueckoro ML B 6uonoruan u Onomennuuue.



OcHoBnble 3amaun MmamuHHOrO o0yueHus: perpeccus u Kjaccuukanus.

Jluueiinas perpeccus. OyHKIMA HOTEpD. Merpuku MSE u R2

Cxoppenupoanmsie upusnaxy. Tlpobrema nepeoGyuenus, runepnapamerpst, Train/Test/Validation, I1 u 1.2 peryisipusanus.

Hlxanuporanue mpusnaxos. One-hot encoding KaTeropuaibHpx pu3sHaKoB. Pabota ¢ mponymennsmu 3HAYEHUSIMH.

Jloructryeckas perpeccust. Merpuku xauectra Kinaccudukamm: accuracy, AUROC, AUPRC. 3ayaua MYJIBTHKIIACCOBOM Knaccuuranmy. Jnmeiinas
pasnenaMocTts u feature engineering. Metozs! onenky 3HAYHMOCTH NIPH3HAKOB.

bubmiorexa sklearn u HETepdeiic fit/predict/predict _proba.

OcHoBHEIE THIE! KNaccHYecKEX Moxeneit: SVM, rpanuentasii OycTuHr W ciygaiinbit nec, kNN, knacrepnsanus,

Monyas 2. O6yqenue Ges yaurenas. Knacrepusanus. Honmkenne pasmepHocTH. Ilpamepsr 6uonornuecknx 3agaq,
Kracrepuzarms. K-means, KNN, Hepapxuueckas Kitactepusanus, DBScan.

Meronpr ouenku kawectsa KITaCTEePH3aI[HH.

[Ipumeprr buonndopmarrueckux 387124, B PEMEHUH KOTOPBIX IIPHMEHSIOTCS METOMBI KIIACTEPH3AIHH.,

Meronpsr nonmxenus pasmeproctH. PCA, t-SNE, UMAP. CpaBuuTensusie XapaKTePUCTHKH METOIOB.

Ilpakruka npumenenmus METO/I0B MOHHIKEHHS PA3MEPHOCTH.

Monyns 3. Heiiponnbie ceru BBelenne B DeepLearning.

Beenenne B neitponnsre cery. Hepuentpon. Benomunaenm GaKtpon 1 onruMuzamo. [TonmHocBa3HEIE HEHPOHHEIE CeTH.

Beenenne B PyTorch, pabota Ten3sopos, .to( "cuda"), xak morEMarh HamHcanye CIIOXHBIX QYHKIHH Ha npumMepe GpyHKImiA noteps. [Ipumepst moctpoenns
JHHEHHON H TOrHCTHYeCKOi Perpeccuii B pytorch.

Ontumuzanuonusre METOIBI NIEpBOro nopsiaka: SGD, Momentum, AdaGrad, Adam. Pas6op pabots COBPEMEHHBIX ONTHMH3ATOPOB. YTo Takoe learning rate
H MOXCHO JIi 000#iTHCE 6e3 Hero?

Creprounbie meiiponnsie cery. Ceeprounoe sypo, MHBAPHAHTHOCTH, CJIOM, APXHTEKTYPEL, PaboTa OCHOBHEIX cocTaBHBIX 610KOB apXHTEKTYP.
Pytorch+Torchvision: 3HaKOMCTBO, 00y4aeM CBEPTOYHEIE ceTH Ha Knaccuurammu. Timm - Gubnuorexa ATt paboThI ¢ HEHPOHHBIMU CeTSIMU U1 00paboTku
H300paXkernii.

Huarsoctaka npo6aem PaboTEI HeHpPOHHOI ceTh. Busyammsanms paGorer CBEPTOYHOrO sifIpa.

Pasbop crareii, ResNet, BatchNorm, Visual transformer. Kax MSMEHSITHCE NapaJIiIMBI C YCOBEPITCHCTBOBAHMEM apXUTEKTYp.

Mopnyas 4. Hﬂrerpaunn MYJIBTHOMHKCHBIX JAHHBIX.
OmmuxcHbie nanmsre, O630p ocHOBHEIX THTOB. Beenemnue B ananmms omuxcupx ABHHBIX (OCHOBHEIE MOIXO/EI, best practices).



APXHTEKTYpEI aBTO3HKOIEPOB.

Mopyas 5. Bunapuaas KIACCHYHKANNA | cerMenTanus H300paskeHMii ¢ HOMOIIb 0 Texnosiornid Computer Vision.
O630p 3anau CV B menunune i droTexnonormsx.

Pabota ¢ uzo6paxenmnavu s python (numpy, Pillow, snemenTsr opencv).

Mennuuncine uzo6paskenus 5 ¢opmare DICOM.

3amaua wiaccudukanmm H300paxkeH il Mpy moMormH CBEPTOYHBIX HEMPOHHBIX ceTeil (moctpoenne Gymxmun OTeps H (PYHKIHOHANA KayecTra).
bazosreie Mmeromer yiyumrenns Ka9eCTBA H YCKOPEHUS CXOMHMOCTH MoTejieis: HCIIOJIb30BAHME MPeT00YICHHEIX MOJIeIIeH, HCIOMb30BaHue ayrMEHTaIHIA,
Merozer ayrmentarmm H300paxenuii (transforms v2, Albumentations, kornia).

Hocrpoenue obmero naiimmaiina KIaccupuKamy u306paxenuii ga OCHOBE Npe100yIeHHBIX MoeNeil 13 Oubnmotexu pytorch image models (timm).
3anaya cemanTHYECKOI CCrMCHTaNUK H300paXeHH It IPH TOMOIIH CBEPTOYHBIX HEHPOHHEIX ceTeii (mocrpoenne ¢hyrxumn OTePs U PYHKIHOHATA
KayecTBa).

pytorch (smp).
Iposenenne Bocrpouspommmbx ml-skcrepumenTos: naitmai 00y4enHs Ha pytorch lightning, 3amuce u BH3yaH3alust 9KCIEPHUMERTOB B tensorboard g

wandb.

Beimycknoii npoexr - COpeBHOBanme 1o Teme «Computer Visiony.
Hrorosas arrecrauns - cnava tecrop.

B nporpammy yue6moro Kypca noJ/oxHa 661Th BRIIOYeHa PACIMPEHHAR NPAKTHKA B BH/Ie pasbopa keicos u y4acTus B copeeHOBanuH. [Ipumepsi
KeHCoB 1 pasGopa:

- Ilpenckazanue 3a6omepanus

- Kinacrepusanus u BU3yallu3allus Pe3ybTaToOB aHAH3A IKCIIPECCHH TEHOB

- Metoner nonmkenms Pa3MEPHOCTH + JIKaCTepH3anus Ha TpHMepe NaHHBIX ¢ SCRNA-seq

3. lapanruiineie 06s3aTeneTRa
3.1. Mcnonantens TapaHTHPYET okasark Bee Yenyru B momom 00beMe, Ka4ecTBeHHO 1 B CPOK, ¢ cobumoieanemM CTaHAApTOR U APYTHX HOPMATHBHEIX
[IPABOBBIX aKTOB (HOKYMEHTOB) Poccuiickoi Denepatun 1151 nanHOrO BHAa Yenyr.



