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AHHOTANMA

B kypce u3ydaercs coBpeMEHHOE CHCTEMHOE IPOrpaMMHUPOBaHUE Ha HOBOM si3blke Rust. D10 - ecrecTBeHHOE
npogobkeHne KypcoB IlporpammupoBanust Ha CH++, Apxurekrypsl KommbroTepubix u OmnepannoHHBIX
Cucrem, u Teopun, u Ilpaktukm Mmuoronorounoii CuHXpoHu3auuy, MpenogaBaeMeix B MOTHU.
PaccmarpuBaercs ucropust mnosiBaeHUs s3blka Rust, H3yyaroTcsi OCHOBbI CHHTAaKCHUCA, CTaHAApTHas
Oubnmoreka, TPEHTHl, METAPOrPaMMHUPOBAHME, NapajUICIbHbIE BBIYMCICHHUA B S3bIKE, ACHHXPOHHOE
IPOrpaMMHUPOBAHKE, TYJIMHT BOKPYT S3bIKa, system safety Ha OCHOBE TEOpPHUU TUIOB, IPUMEHEHHBIX B SI3BIKE
g u3beranus memory unsafety, a Takke HeOe30macHOE MOIAMHOXECTBO S3bIKA. AKTHBHO NPOM3BOAMTCS
CpaBHUTENLHBIN aHanmu3 ¢ si3bikamMu C++, Go, Python, Java.

B Kypc BXOAWMT HECKOJNBKO AECATKOB 3a/ad, NPOCTBIX M YIIyOJIEHHBIX, MPU3BAaHHBIX Pa3o0paTh Ha MPaKTHKE
pa3Hble acIEKThl JAaHHOIO si3blKa. Takke eCThb 3 IpOeKTa, NpeJHa3HaYeHHbIX JI1 HalKUCaHUs LEeJIbHOIo
MPOAYKTA Ha SI3bIKE.

1. leau u 3apauun

eap AUCUMNIMHBI
- OBIIAJICHHE CTYJCHTaMH TPABWII S3bIKA MPOTPaMMUpPOBaHus Rust U mpreMaMu MCIIOIB30BaHUS SI3bIKA
Rust B mpakTuke nmporpaMMUpOBaHHUS.

3agaun AU COMIIHHBI
- n3y4eHue 0a30BbIX U MPOABUHYTHIX BO3MOXKHOCTEH s3bIKa Rust;
- pacIpoCTpaHEHHE ero Cpeiu MOJIOABIX Pa3pabOTUHKOB.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIlK-4.4 Bnageer HaBbIKaMU pabOTHl C KOMIBIOTEPOM H
KOMITBIOTEPHBIMH CETSMH C IEIbIO MMOJTYYCHUS, XPaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOM)

OIIK-4 CriocoOeH oCymIecTBIATE COOp U HH(pOpMALHH

00pabOTKy HAYYHO-TEXHUIECKOH U (VITH) OIIK-4.1 Bnameer MerogamMM HAay4yHOTO TIOMCKAa H
TEXHOJIOTUYECKON HH(POPMAIMH IS PEIICHNsT  |MHTEIUICKTYaJbHOTO aHain3a MH(OpManuu NpH peleHUn
(byHIaMEHTAIBHBIX M IPUKJIAJHbIX 33134 3a7a4 npodeccuOHABHOM eI TeTbHOCTH

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAyYHO-TEXHUYECKOI
u (win) TexHoJOormYeckod wuHpopMauud B OOJACTH
npodeccuoHaIbHON 1S TeTbHOCTH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUHUILIHHE (MOXYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:
- OPUHIIUI UCIIOJIHEHUSI IporpaMm Ha Rust.
YMETb:
- peann30BBIBaTH OMONMOTEKY OOIIEro HA3HAYCHUS 110 3aJaHHBIM HHTepdeicam.
BJIAJICTh:
- HaBBIKAMH PabOTHI C OOBEKTaMHM M IMOTOKAMH M KPYrO30pOM B BBIOOPE apXUTEKTYPHOTO PEIICHUS
[IOCTABJIICHHOW 3aJauu.

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

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

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.




No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 3npaBctByd, Rust! OOcyxnenue s3bika. ) 5 7
CpaBuenue ¢ C++. OCHOBBI SI3BIKA.
2 CranpaptHas OUOIMOTEKA W KOJUIEKIIUH. 2 2 5
3 TpeuTsL. OyHKIMOHAJIBHBIE ) ’ 7
BO3MOXHOCTH sI3bIKa. ITeparops.
Tabnuua BUPTYaJIbHBIX METO/IOB.
4 VYnpasieHue mnamsThio U (opMallbHBIC 2 2 5
KOpHH system safety.
5 MeranporpaMMHpOBaHHE B Rust. ) 4 5
Hanucanne unnoMaTnyHOro Koza.
PaGora ¢ ¢aioBoli  cHCTEMOW.
6 dopmanbpHble  KOpHH  system  safety: 2 4 5
nccienosanusa RustBelt.
[TaketHb1it MmeHemxkep s3bika Rust: Cargo.
7 2 2 5
O0paboTka ommoOOK.
] ABTOMarnyeckue cpencraa ) 5 5
BepuuKanuy 1 noaaepxku Rust koxa.
MHoOronoTo4Hoe IporpaMMHUpPOBAaHUE B
9 4 2 5
Rust.
10 |AcunxpoHHBII Rust 1 HETBOPKHHL. 2 2 5
1 Unsafe Rust. Pemnpesenrauus Tumos B ) 5 5
HaMSTH.
12 Rust u B3aHMoz[e171CTBI/IVe c z[pyvaH ) ’ 5
SI3BIKAMU M OTICPALIHOHHON CHCTEMOM.
13 Texnukn yckopenus Rust xoxa. 4 2 11
Hroro yacos 30 30 75
Iloaroroska k sKk3aMeHy 0 gac.

Oobmas TpynoEMKOCTb

135 ygac., 3 3au.ex.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYS), CTPYKTYPUPOBAHHOE IO TeMaM (paszesiam)

Cemecrtp: 4 (Becennuit)

1. 3npascTByHt, Rust! O6cyxnenue s3bika. CpaBHenue ¢ C++. OCHOBBHI S3bIKA.

—  Tlouemy nam BooOmie HyxeH Rust? Kakwe mpoGnemsr Rust pemraer? [ne mpenmosaraercs
ucnonb3oBaTh Rust? Kakue xommnanuu yxe ucnonb3yror Rust? I'me Halit paboTy mporpammucToM

Ha Rust?

—  UYro 3gauar safe u unsafe. Uro 3mauar sound u unsound. YUro Rust cumraer Oe30macHBIM.

dopmanbaas moaens RustBelt.

— KumroueBsie ciosa let u mut. Tumsr i8...1128, u8...ul28, isize, usize, 32, 64, bool. Jlurepasr.

Shadowing.

— KiroueBoe cimoBo as IJIA IDUMUTHUBHBIX KaCTOB. HeTpaHBI/ITI/IBHOCTB KaCTOB.

— Oynkuuu. KiroueBoe cioBo return. BeipaxkeHUs U yCIOBHA.

—  struct. Functional update. self u Self. KmtoueBoe cioBo impl. AccomumpoBaHble (QYHKIUH.

3HaueHue .

— enum. size_of enum u aAuckpumMuHaHT. std::cmp::Ordering. CpaBHeHHEe ¢ enum ¥ union u3 C++.

— Cunrakcuc if, while. UmeHoBanHbI# break. Cunrakcuueckuii caxap if/while u let.

— match. Range matching. MuoxectBeHHbIe arTepHbl. Binding modes. lecTpykrypu3zamusi.

— BrBOI THIIOB.




— T, &mut T, &T.

— Bsenenne B generics. Benenue B Vec u ero unrtepdeiic. Cnaiicet &[T].

— Hanomunanue o std::reference_wrapper nz C++.

— Unit Tun ().

— panic!, unimplemented!, unreachable!, todo!.

— loop. “Henacenennsplii” Tv !.

— Borrow checker: kak He ciatbest 1 BBIyuuTh Rust. MexaHu3M ‘‘3auMcTBOBaHHS .

— Bsenenne B a3xocuctemy Rust. [Tmarunst VS Code: oddunmanbheiii u rust-analyzer.

— Hanwmcanue npocroii mporpammsl Ha Rust: komanna cat. std::prelude. OcHOBEI cargo u rustc.

N

. CrapapTHas OMOIMOTEKA M KOJUICKIINH.

— Compound turmsl array u tuple. Yto nameHsieTcs, Korja ux pazmep OOJIbIION.
— Result u ero uarepdeiic.

— Option, ero naTepeic U ONTUMU3AIUHN KOMITUIISTOPA.

— VecDeque u ero unrtepdeiic.

— HashMap, HashSet u ux uatepdeiic. ACHMITOTHKH.

BTreeMap, BTreeSet u ux unrepdeiic. [louemy B-nmepeBo He MoXeT OBITh MONHOW 3aMEHOU
std::map.

— LinkedList, BinaryHeap u ux uarepdeiic.

— String. Cayuaiinsiii qoctyn. UTF-8. &str u Hanomunanue o string_view u3 C++. char u 3HaueHue
noustua Unicode scalar value.

— Aunnokanuu Ha Ky4de: Box, Rc, Cow u ux nnrtepdetic. YnomuHanue Arc.

[Mouemy Rc nemyTtaberneH.
Monyns std::cell. Interior mutability. Cell, RefCell. Reentrancy.
— std::mem momynb u ero 6e3omacHbie GyHKIWU: size of, swap, replace, forget, drop.

—  OcnoBbl Drop checker. Drop flags. CrabunbHocTh mopsinka drop wm mpuumHBL [lopsimok
MHHULIATU3AIHH.

— Exotically sized types: ZST, DST, Empty. Konreiinepsi, ocobenno Vec, korga T - ato ZST.
NonNull, NonZero.
— print!, println!, eprint!, eprintln!, write!, writeln! u Gnoxuposanue 10.

BufReader u BufWriter. Ux unTepdelic 1 yMeHbLICHHE YKCIa aJUTOKALUH.

W

. Tpeiitbl. @yHKIHOHAIBHBIE BOBMOXHOCTH s13bIKa. VITepaTopsl.

- Tpeittel. Return type polymorphism. ABromarmueckue TpenTsl. KiroueBoe cimoBo where.
Extension traits.

— OcCHOBHBIE TPEUTHI CTAaHAAPTHOM OMOIMOTEKH U UX Bo3MokHOcTH. Default, Clone, Copy. [Touemy
oHH He reHepupylorcss no ymomyanuioo? Ord, PartialOrd. Eq, PartialEq. Hash, Hasher. Drop,
ManuallyDrop u uanoma RAIL [Touemy Henb3st monararkest Ha drop order. Deref, DerefMut, Borrow.
Index and IndexMut.

—  Monyns std::ops. Tpetitet Add, Sub, Mul, Div, Rem, BitAnd, BitOr, BitXor, Shl, Shr u ux
-Assign BapuaHThl. Not, Neg.
— Tpeiitel Debug u Display. Formatter. Motusanus ux nuzaiina. Tpeiir ToString.

—  Tpeiitet FnOnce, Fn, FnMut. 3ambikanus. Capture clause. KiroueBoe cinoBo move. Variable
rebinding B OTeNBHON 00JIACTH BUIUMOCTH.

—  Monyns std::convert. Tpeittel From u Into, TryFrom u Trylnto, AsRef u AsMut. @ynkuus
identity.

— AccouuupoBaHble TUIBl U KOHCTAHTHI.

— Hreparopsl. JIennBocts ureparopos. Tpeiitsl Iterator, Intolterator. UmremenTauuu nrepatopos
B std. Utepatops! B paHTaiime.

— API ureparopos: map, filter, fold, flatten u npyrue.
— MoruBauus nu3zaiina Tpeira Iterator.
— HWuBanunpauus uteparopos B C++ u Rust.

— MHWreparops! un Bekropuzanus. Kak BepHyTh UTEpaTop U 3aMbIKaHUE U3 (PYHKIUH: KIIFOYEBOE CIIOBO
impl.



— Tlonesnsie pynkumm 3 momy:s std::iter: from_fn, empty, once, repeat, repeat_with.
Tpeiitel Fromlterator, ExactSizelterator, DoubleEndedlterator, Index, IndexMut.
collect, flatten 1 MX UMITTIEMEHTALIMSL.

N

. Tabnuia BUpPTyanbHBIX METOJOB. YIIpaBJIeHUE MAaMThIO U (hopMasIbHBIE KOPHU system safety.

Tabnmuna BUPTYaIbHBIX MeTONOB. TONCTHIN ykaszartenb. KiroueBoe cioBo dyn. /luHamuueckas
mucnerdepusanus. JlmaamMuueckas qucnerdepusanus Ha creke. Dynamically sized types.

— Monyns std::any. Tpelt Any.

— Type coercion u subtyping. Fully Qualified Syntax u xoraa ero Hy>KHO UCHOIB30BaTb.

— Object Safety. Generics B Tabnuie BUpTyajabHbIX MeTon0B. Hash v nHimaliHUHT.

— Kak Rust ynpasnsier mamstsio: aliasing u nmpasuiio “Aliasing XOR Mutability” (AXM).
— Borrow checker, affine cucrema tumos.

— Lifetimes. UmenoBannsie ccpuiku. Lifetime elision. Reborrowing.

—  Heorpanuuenssiii 'static lifetime: mouemy OH HaM HYXEH M Kakoe OH HMMEET OTHOILEHHUE K
OCTaNIbHBIM JIalTaiiMam.

— Higher-Rank Trait Bounds (HRTB). Variance.

KiroueBoe cioBo ref u match. Two phase borrows.

Drop checker. Ces3s Mmexxay PhantomData u variance inference.
— Omneparop ToYKa ¥ paBHIa aBTOMAaTHYECKOTO BBIBOJIA THIIOB.

9,

. MeranporpammupoBanue B Rust. Hannmcanue nauomMarnyHoro xozaa.

— Generics. Monomopduzanus. CTaTH4ecKuii 1 AMHAMUYECKHNA TTOTUMOP(U3M.

Trait specialization.

— IlpuumHa, M0 KOTOPOM HET YaCTMYHOM CHEeLMAIN3alMK generics: OTBPATUTENIbHBIC MTOCIESICTBUS
SFINAE.

—  Makpocel. macro_rules!. Ilarrepusi, $crate. Wnentudukaropsl. ['mrennunocts. I[IpoGmembr
MakpocoB. BHyTpeHHuE MakpoOCHhI.

— OcHoBHI KpeiiTa serde.

— AtpuOyTsl. non_exhaustive, deprecated. Makpocsl env!, option_env!, stringify.

— YcnoBHas kKoMIuIIsIUs U Kpelt cfg-if.

— IIponenypusie makpocsl. derive, cfg, test. recursion_limit aTpuOyTHI IJIsl MAKPOCOB.
— OCHOBBI KpeifTa syn.

—  MeranporpamMmupoBaHue. BbruncieHne KOHCTaHT W KirodeBoe cioBo const. Const generics.
['eneparnms Koa MakpoCamH.

[larrepus! npoekTupoBanus: command, interpreter, newtype idiom, strategy, visitor, builder, fold.
— AHTHUIATTEePHBI NPOCKTUPOBaHUS: ucnonb3oBanue deref polymorphysm.
CoBeTbl HAITMCAHUS UMOMAaTHYHOTO KOJIA.

[@)

. Pabota c ¢aitnoBoii cucremoii. @opmanbHble KOpHH system safety: ucciaenoBanust RustBelt.

Pabora c (aiinosoii cucremoii ¢ moaynem std::fs. CpaBaenune nuzaiina Rust u Go.

Cratbs GhostCell. O6cyx/ieHue CUITBI CHCTEMBI TUIIOB U CTAaTUYECKHUX MPOBEPOK B Rust.
— Aliasing model. Crarbs stacked borrows.

7. IlakerHbiit MmeHekep A3b1ka Rust: Cargo. O6paboTka ommuooK.

— Cargo. Crates and modules. Compilation unit. What’s in a crate. Coherence.

Crpykrypa Cargo makera. Cargo.lock, semantic versioning. Rustup. crates.io. Tumsr
OMOIMOTEYHBIX KPEUTOB.

— use, mod, pub, super, crate. [1e pub He paboTaer.
— Penuznebiii nukn Rust. Ceipbie naeHTudukaropsl. MurpupoBanue Ha APYTYIO BEPCHIO.

— O6pabotka omubok. Recoverable u unrecoverable omm6Oku. [Tannka u stack unwinding. Unwind
safety. Result<T, E>. Oneparop ? u ycrapeBmmuii try!. Jlyumune npakTuku o0pabOTKH OMIMOOK.

— Exception safety: MUHMMaIbHBIA 1 MAKCUMAJIBHBIA YPOBEHB.



VYnpasnenne nanukoid. catch unwind, resume_unwind.
Tpeiit Error u ero mpoOiemsl.
OcHoBbI kpeiiToB anyhow u thiserror.

8. ABTOMaTHueCcKHe CpeicTBa BepUpHUKAIIMU U MOIIEPKKH Rust koja.

Clippy u JWHTHL.

Rust analyzer.

MIR wunTepnperarop Miri.

Rudra.

Wuctpymentst Dynamic Symbolic Execution (DSE): Rust verification tools (RVT), Cargo-KLEE.
Mopuen uekepsi: Rust Model Checker (RMC), SMACK

WuctpymenTs! Bepudukanuu: Haybale, Stateright.

9. MHoromnoTo4Hoe mporpaMMupoBanue B Rust.

Mopnens mamsiti Rust. Orderings. Connection of memory safety and absence of data races.
Monyns std::thread.
[Moroku. Thread builder. O6nacts Bumumocty u static. thread::scoped u ero npo6iemsl. Closure

SCOpC. MaHWKa B closure Scope.

OcHOBBI KpeHTOB rayon u crossbeam.

Tpeiiter Send u Sync. Unsafe tpeiitel. Ord u undefined behavior.

std::atomic: Atomic u fence.

Arc n npumep undefined behavior B unsafe xoge. Mutex u poisoning. RwLock. Lazy.

10. AcunxpoHHBIN Rust 1 HETBOPKUHT.

11.

MortunBanys qu3aiiHa aCHHXPOHHOM CTOPOHBI Rust.

async u await.

Stackless coroutines.

Tpetit Future. Co3nanue 3x3eKyTopa.

Pin, Unpin u npumeps! ux ucnons3oanus. PhantomPinned.

OO6cy>xaeHre yCTpOHCTBa Pa3InYHBIX IPOTOKOJIOB HETBOPKHHTA.

Mognens Open Systems Interconnect (OSI). Hanmomunanue o Ethernet, [P, UDP and TCP.
Heropkunr B Rust. Mogyns std::net. [pAddr. TepListener, TcpStream 1 UdpSocket.
Coxpanenue MeTpuk B Rust.

OcHoBsl kpeiToB tokio u loom.

Unsafe Rust. PenpezenTanus TUIOB B TaMsITH.

KitoueBoe cioBo unsafe. Konrpakr mexny safe u unsafe kogom. Uro ymeer unsafe. Korga Ham

HyxkeH unsafe. IlpoOnema: Ge3omacHeii mem::forget. mem::transmute. KitoueBoe cioBo static.
UnsafeCell. Yxazarenu: *const T, *mut T.

MaybeUninit. OntTumuzanuu kommuistopa, Container<MaybeUninit<T>>> u Container<T>.
Unsafe Tpeiithl. [Ipobemsl ¢ safety y BTreeMap u tpeiita Ord.
WTEF-8. PathBuf u Path.
CString u CStr. OsString u OsStr.
OcHoBrI kpeiiToB cbindgen u rust-bindgen.
Drop checker. Atpubyt may_dangle.
NmmiemenTanums split_at_mut.
OOcyxaeHne UMIUIEeMEeHTauu Vec.
Ob6cyxaeHne nMIieMeHTanun Arc u Mutex.
Monyns std::alloc. @ynknuu alloc, alloc_zeroed, dealloc, Layout. GlobalAlloc.
realloc B Rust u C++. Kak move paboraer B Rust u C++. Korga nomaercs move B C++.

Obcyxaenue kperita moveit. Konuposanue u kionupoBanue B Rust.



— Leaking. O6cyxnenue kpeiita once cell.

— Penpesenranus tumnos B namsat. Exotically sized type Extern. enum B namsitu. ['apantuu Option.
“Pasmerka” manubix: C, transparent, u*, i*, packed, align(n). I[Topsmox moneii.

12. Rust 1 B3anMoaeNHCcTBHE € APYTUMU SA3bIKAMHU U OTIEPALMOHHON CUCTEMOM.

— Cekuun .data, .rodata, .bss u .text. Ctpykrypa Kyuu u cteka. [lepenonnenue Oydepa.
— MHcnons3oBanue C/C++ koxa u3 Rust. McnonszoBanne Rust xona u3 C/C++.

— Cocrosiane Rust ABIL.

— Cosertsl as Hanucanus FFL

— OOpaboTKa CHUTHAJIOB.

— BbI30BBI METOZIOB Apa.

— Cocrosaue Rust B siape Linux.

13. Texuuku yckopenust Rust kona.

— Monyns core::arch u SIMD. core::intrisics ¥ €ro UCIIOIB30BaHUE B CTAHIAPTHON OHONIHOTEKE.
— Monyns std::hint.

— Link-time Optimization (LTO).

— Profile-guided Optimization (PGO).

— IIpodunuposanue Rust koxa.

— HMunaitaunr kona. [IpuyuHs! 1 IprMeEpBHI.

— dyn npotuB impl korna 06a MOTYT OBITh UCITOJIE30BAHEI.

— 3amerka o HashSet u HashMap. Siphash u ansrepuarussi.

— VYnaneHue U yMEHBIICHUE YMCIIa aJIoKauuil u peasutokanuii. [Ipopunuposanue malloc u free.
— IIpobaema kopoTkux BekTopoB. O6cyxaenue kpeiros smallvec u arrayvec.

— YckopeHre KOMITWIALNY U JTMHKOBKY OOJIBIINX MPOEKTOB Ha Rust.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0XMMO AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

Kommnbrotep u MynprumenuitHoe 000pyaoBaHue (IIpOEKTOp, 3ByKOBasi CHCTEMA).
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa

1. BBeaenue B nporpaMMupoBatue , yaueoHoe nocodue / U. FO. baxenosa, B. A. CyxomuH. —
Mocksa, MIHTYUT, 2016.— URL: https://e.lanbook.com/book/100695 (nara oOparieHus:
30.12.2020). - ITonnsrii Texct (Pexxum poctyna : u3z cett MOTHU / Ynanennsrii qocrtyi)

JomnonHurenbpHas auTeparypa

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Cucrema GitLab st aBTOMaTH4eCcKOro TECTUPOBAHUS JOMAITHEH PaOOTHI.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)



- Marepuaiibl JIEKIMI B PEIIO3UTOPUH Kypca.

- 3agauu Kypca.

- Crynenty Oynet mpemoxxeHo 3aiTi B Telegram kaHan u 4aT, TA€ OH CMOXKET ONEPATHBHO IMOJIy4YaTh
JONOJIHUTEIbHBIE MaTepHajbl: ONOTH, Npe3eHTalMu C KOH(EepeHLHWil, CTaTbu, OTBETHl HAa CBOH
BOIIPOCHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: CucreMHOE pOrpaMMUpOBaHHUE U TPUKJIaIHAS MaTeMaTHKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa anropuTMOB U TEXHOJIOTUH MPOTrPaMMHUPOBAHUS

Kypc: 2

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 4 (BeceHnui) - JlnddepeHunpoBaHHbIi 3a4eT

PaspaGorunkm:

A.JI. CtaHOBOI1, yueOHBI aCCUCTEHT
B.B. flkoBneB, kaHj. pus.-mar. Hayk, 3aBeayromuil kadeapoit



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-4 CriocoOeH oCyIIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIlK-4.4 Bnageer HaBbIKaMU pabOTHl C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSMH C IEIbIO MMOTYYCHUS, XPaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopMaun

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO TIOMCKA H
MHTEJJICKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoHaNTbHON AEATEIbHOCTH

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAYYHO-TEXHUYECKOI
n (wiM) TexHoJOrHuYeckod wuHpopManmud B OOJACTH
npodeccuoHaIBHON 1S TeTbHOCTH

2. Iloka3arem OLleHUBAHUS KOMIIeTeHITHHA

B pesynbrare usyuenus aucuuiuinibl «lIporpammupoBanne Ha Rusty oOydaromuiics 0IKeH:

3HAThb:

- IPUHLIUI UCTIOIHEHHS ITporpamMM Ha Rust.

yMeTh:

- pC€aJIn30BbIBATH 6I/I6J'II/IOT€Ky 06]1_[61"0 Ha3sHaA4YCHU 110 3aJaHHBIM HHTep(i)eﬁcaM.

BJIad€Th:

- HaBBIKAMH Pa0OTHI ¢ OOBEKTAMH U MOTOKAMH M KPYro30pOM B BBIOOPE apXUTEKTYPHOTO PELICHUS

MOCTaBJIICHHOM 3a/1auH.

3. IlepeyeHb THNOBBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

. Crucrema THIOB.

. UucnoBbIe THUIIBL.
. Konnexmuu.

. CTpOKOBbIE THIIHI.

1

2

3

4

5. Koncranrsl.
6. YmpaBieHne namsThIO.

7. CUHTaKCHC A3BIKa.

8. OObekTHas cucTema.

9. OcobGeHHOCTH TTPOTPAMMHPOBAHUSI.
1

0. CpaBHEHuUE ¢ APYTUMU S3BIKAMHU.

4. IlepeyeHb THNOBBIX (IIPMMEPHBIX) BONPOCOB M TeM /11 IPOBeAeHHs POME:KYTOUHOH aTTecTaluu

o0yuarumuxcst

1. PeanuzoBarb rpad 0ObEKTOB Ha CHIPHIX YKa3aTelsix.

2. B ¢aiine src/lib.rs peanusyiite pynkuuio add, kKoTopast CKi1aapIBaeT J1Ba YUCIA.

3. Hanmmure Heckobko GyHKIMN AJist pabOThI C UTEPATOPAMHU:

count() - co3maT ureparop, KOTOPEI Bo3BpamaeT no nopsaky uncia ot 0 go u64::MAX. [Ipu BeI30Be

.next() mocie Toro, kKak BepHyscs u64::MAX, MOKXHO TAHUKOBATb.

4. Hannmmte HEeCKONbKO QPyHKIMHA U1 pabOThI C UTEPATOPAMH:

cycle(into_iter) - co3maér OECKOHEUHBIH HWTEpaTop, KOTOPBIA  BO3BpallaeT  3aLUKICHHO

IOCICA0OBATCIBHOCTD

3NIEMEHTOB, MOIYYEHHYIO U3 into_iter. 3aMeThTe, YTO HIDKEJICKAIINN UTepaTop JOJKEH MCTOLIAThCS

JICHUBO,

a He cpasy npH BbI30Be cycle. Item o0s13an 6b1TE Clone.

5.HanummTe HeckonbKo QyHKIUH 11 paboThl ¢ UTEpaTopamu:

extract(into_iter, index) - Bo3BpaIaeT napy, nepBblii 3JIeMeHT KoTopoii - Option<Item>, rae Item -




AIIEMEHT UTeparopa noja HoMepoM index (HauuHas ¢ 0), eciii TakoBOM ecTb. BTOpO# 37IeMeHT maphl -

UTEepaTop, KOTOPBIM JODKEH BO3BpallaTh dJIEMEHTHl HCXOIHOTO HTepaTtopa B TOW ke
MOCJIEI0BATEILHOCTH,

HO 0e3 U3BJICUEHHOTO JIEMEHTa. 3aMETHTE, YTO HCXOJHBIA UTEPATOP IOJDKEH ObITh CTOIIEH He Oolee,
4yeM Ha index + 1 3neMeHT.

6.HanummTe HeckonbKo QyHKIMH 11 paboThl ¢ UTEpaTopamu:

tee(into_iter) - BO3BpalaeT napy 13 AByX HE3aBUCHMBIX UTEPATOPOB, KaXIbIH U3 KOTOPBIX BO3BpAILAET
POBHO Ty K€ MOCIIEI0OBATEIBHOCTD JIEMEHTOB, YTO UCXOJHBIN nTeparop. VcxoqHblil uTeparop O0KeH
IIPU ITOM

MCTOIIATHCS JICHUBO: U3 HETO BCET/a JIOJKHO OBITh M3BJICUEHO KOJI-BO 3JIEMEHTOB, PABHOE MAKCUMYMY
u3

KOJI-Ba U3BJICYEHHBIX 3JIEMEHTOB Y JIByX HTEPAaTOPOB, KOTOpPHIE tee BepHyd. Item o0s3aH ObiTh Clone.
7.HanummTe HeckoiIbKo QyHKIUH 11 paboThl ¢ UTEpaTopamu:

group_by(into_iter, f) - o0benuHsEeT BCe UIYIIME MOIPSIT SIEMEHTHI, 4151 KOTOPbhIX f Bo3BpaaeT
OJIMHAKOBOE 3HAu€HHE, B TPYMIIbL. group by BO3BpallacT UTEPaTop IO Mapam, TA€ MEPBbIHA 3JIEMEHT -
ato f(item),

a BTOPOHM 3JIEMEHT - 3TO BEKTOP M3 MIAYILIMX MOAPSAI JIEMEHTOB, TaKMX, uTo f(item) A Kakmoro u3
3THUX

3JIEMEHTOB PaBEH MEPBOMY AJIEMEHTY Maphl.

8.Hanmumre 6ubnmorexky ORM (Object-relational mapping).

9.PeanuzyiiTe nHTEpIpPETATOP UTPYLICYHOTO sA3bIKa porpaMMupoBanus Polka.

10.Hanummre pacrnapasieIeHHbIN grep.

Kputepun onennBanus

- omenka «omm4HO  (10)»  BBICTaBNSieTCS  CTYAEHTY, IIOKa3aBLIEMy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
NPUHATHIX PELICHUI

- omeHka «orauuHo  (9)»  BeICTaBIsIeTCS  CTYJCHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CUCTeMaTU3NPOBaHHbBIC, TIIYOOKHE 3HAHKS YIEOHON MPOTrpaMMBbl TUCITUTUTHHBI U YMEHUE IPUMEHSTh UX
Ha TIPaKTHKE NP PEIICHUH KOHKPETHBIX 3aJ]lad, CBOOOMHOE W TPaBUIBHOE O00OCHOBAaHWE MPUHSTHIX
peleHui

- omleHKa  «oTaumyHO  (8)»  BBICTABIsAETCS  CTYHACHTY,  IIOKAa3aBIIEMy  BCECTOPOHHHE
CHCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HAHUS Y4eOHOM MPOrpaMMbl AUCHUILUIMHBL U YMEHHE TPUMEHSTh UX
Ha [IPAaKTUKE PU PEIICHUN KOHKPETHBIX 3aJ1a4, U MPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUI

- OLICHKa «XOopouIio (7))) BBICTABJIIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MaTCpuall, rpaMOTHO H I10
CyHI€CTBY U3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA IMPAKTUKE, HO OJOITYCKACcT B OTBETEC
HJIN B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

- OlIEHKa «XOpoIlIo (6)» BBICTABISAETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
U3JIaraeT ero, yMeeT NPHUMEHSTHh MOJyuYeHHbIC 3HAHWA Ha MPaKTHKE, HO JOMYyCKAaeT B OTBETE WM B
peLIeHNH 3a/1a4 HEKOTOpble HETOYHOCTH;

- OLIEHKA «XOpomo (5)» BBICTABIISIETCS CTYACHTY, €CIM OH 3HAeT MaTrepHuall, M IO CYIIECTBY M3Jlaraet
€ro, yMeeT IPUMEHATH I10JyuYeHHbIE 3HAHWUS Ha IIPAKTHUKE, HO JIOIYCKaeT B OTBETE WM B PELICHUU
3a/1a4 HEKOTOpPbIE HETOYHOCTH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (4)» BBICTABISETCS CTYICHTY, MOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapylLIeHHs JJOTHYECKON MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH BIAZIcET OCHOBHBIMU paslefaMy y4eOHOW NporpaMmbl, HEOOXOIUMBIMH [UIS JajJbHEHIIEro
00y4eHHUsI U MOXKET MPUMEHATH MOIy4YeHHBIC 3HAHU 110 00pa3ily B CTAHAAPTHOM CUTYalUH;

- OIIEHKa «YJIOBJIETBOPUTENHbHO (3)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylIeHUs JIOTUYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUM IIPOIPaMMHOIO Marepuajla, HO IIpU 3TOM
OH BiajeeT (parMeHTAPHO OCHOBHBIMH pa3liellaMd Y4YeOHOW NpOrpaMMbl, HEOOXOOUMBIMHU IS
JanbHENIIero oOydeHHs M MOXKET HPUMEHATh IOJTy4eHHble 3HaHMSA 1O o0paslly B CTaHIApTHOM
CUTYalluu;



- OILIEHKa «HEYJOBJICTBOPUTEIHHO (2)» BBICTABIISETCS CTYIACHTY, KOTOPBII HE 3HaeT Ooiblueil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT TrpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI JUCHUIUIMHBI U HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIC 3HAaHUS [IPU
PEIIEHUH TUTIOBBIX NPAaKTUYECKHUX 33134

- OLIEHKa «HEYHOBJIETBOPUTENIBHO (1)» BBICTaBIISETCS CTYIEHTY, KOTOPBIH HE 3HaeT (HOPMYIHPOBOK
OCHOBHBIX NOHATHI AUCLUIUINHBL.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mnposeaecHms muddepeHIIMPOBAaHHOTO 3adeTa OOyYaroIlHecs MOTYT IOJh30BaThCs
MPOrpaMMOM AUCIMILITUHBL,



