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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
i u3dexkaHus memory unsafety, a Takxke HeOe30IacCHOE MOIMHOXECTBO SI3bIKa. AKTHBHO IPOM3BOAMTCS
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 3apauu

eap AUCUMNIMHBI

- OBJIaJICHHE CTYICHTaMH MPaBUII A3bIKAa IPOTpaMMHUpOBaHus Rust U mpuemMamu HCIOIB30BAHUS S3bIKA
Rust B npakTuke nporpaMMupoBaHus.

3agaun AUCOMIIHHBI
- n3y4eHue 0a30BbIX U MPOABUHYTHIX BO3MOKHOCTEH s3bIKa Rust;
- pacnpoCTpaHEHHE ero Cpeid MOJIOABIX Pa3pabOTUNKOB.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIIUHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-6.1 Ormpenenser NpUOPUTETH  MPOodhecCHOHATBHON
NEeSITEIbHOCTA W CHOCOOBI €€ COBEpIICHCTBOBAaHUS Ha
VK-6 CriocobeH ynpaBisiTb CBOUM BpEMEHEM, |OCHOBE CAaMOOLCHKH

BBICTPAMBATh U PEATM30BBIBATH TPAEKTOPHUIO VK-6.2 CrnocobeH  miuaHMpOBaTh  CaMOCTOATENBbHYIO
CaMOpa3BUTHsI HA OCHOBE NIPUHLIMIIOB JEATEIbHOCTh B PEIIEHHHM IPOQEeCCHOHANBHBIX —3a/1ay;
00pa3oBaHMs B TeUEHUE BCEH KU3HU MOJBEpPrarh KPUTHUYECKOMY aHAIN3Yy IPOAEIaHHYI0 padory;

HaxXoOuTb U TBOPUCCKH HCIIOJIb30BATh UMEIOIIUICS OIBIT B
COOTBCTCTBUH C 3a/la4aMU CaMOPA3BUTHA

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3aady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty GpU3MKO-MaTeMaTHUECKUX U (HITH)
€CTCCTBCHHBIX HAyK, U HCIIOJIb30BATh UX B

podeCcCHOHAIBHOMN JIETeIBHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIC PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH ompenensiTs I'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

3. [lepeyens mIaHUPYeMBIX Pe3yJbTATOB 00y4eHUs 10 AUCHHILUINHE (MOYJII0)
B pe3ynbrare 0CBOCHUS AUCIMILUTUHBI 00yYaOINeCs JOJDKHBI
3HATh:
- IPUHIUI KCIIOJIHEHUsI IporpaMM Ha Rust.
YMETb:
- peaJI30BBIBaTh OMOIMOTEKY O0IIEero Ha3HAYCeHUS 110 33JaHHBIM HHTEepdeiicam.
BJIQJICT!

- HaBbIKAMH Pa0OTHI C OOBEKTAMH W TMOTOKAMHU M KPYro30pOM B BBIOOPE apXUTEKTYPHOTO PEUICHHS
MOCTABJICHHOM 3a/1a4u.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA



TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 3npaBctByd, Rust! OOcyxnenue s3bIka. ) 5 9
CpaBuenue ¢ C++. OCHOBBI SI3bIKA.
2 CranpaptHas OUOIMOTEKA U KOJUIEKIIUH. 2 2 9
3 TpeuTsL. O yHKIMOHAJIBHBIE ) ’ 9
BO3MOXHOCTH sI3bIKa. Teparopsi.
Tabnuua BUPTYaJIbHBIX METO/IOB.
4 VYnpasieHue mnamsThi0o U (opMallbHBIC 4 2 9
KOpHH system safety.
5 MeranporpaMMHpOBaHHE B Rust. 4 4 9
Hanucanne unnoMaTnyHOro Koza.
PaGora ¢ ¢aioBoli  cHCTEMO.
6 @opmanbHble KOpHH  System  safety: 4 4 9
nccienosanusa RustBelt.
7 [TaketHb1it MmeHemxkep s3bika Rust: Cargo. 4 ’ 9
O6paboTtka omuodOoK.
] ABTOoMaruyeckue cpencraa 4 5 9
BepuuKanuy 1 noaaepxku Rust koxa.
9 MHOronoTo4Hoe MpOrpaMMHpPOBAaHHE B 4 ’ 9
Rust.
10 |AcunxpoHHBII Rust 1 HETBOPKHHL. 4 2 9
1 Unsafe Rust. Pemnpesentauus Tumos B 5 5 9
aMsTH.
12 Rust u B3aHMoz[e171CTBI/IVe c z[pyvaH ) ’ 9
SI3BIKAMU M OTICPALIHOHHON CHCTEMOM.
13 Texnukn yckopenus Rust xozna. 4 2 12
Hroro gacor 45 30 120
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 225 yac., 5 3ad.en.
4.2. Cogpep:kaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemecrtp: 6 (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 ucnonb3yor Rust? I'me Halitn paboTy mporpamMmmucToM

Ha Rust?

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

dopmanbaas moaens RustBelt.

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

Shadowing.
— KiroueBoe ¢110B0 as i IPUMUTUBHBIX KacToB. HeTpaH3UTUBHOCTh KacToB.
— Oynkuuu. KiroueBoe cioBo return. BeipakeHUs U yCIOBHS.

—  struct. Functional update. self u Self. KmtoueBoe cioBo impl. AccomuupoBaHble (QYyHKIUH.

3HaueHue .
— enum. size_of enum u aAuckpumMuHaHT. std::cmp::Ordering. CpaBHeHHe ¢ enum ¥ union u3 C++.




— Cunrakcuc if, while. UmenoBanHbIi break. Cunrakcuueckuii caxap if/while u let.
— match. Range matching. MuoxxecTBeHHbIe TarTepHbl. Binding modes. JlecTpykrypu3zarusi.
— BrIBog THDOB.

— T, &mut T, &T.

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

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

— Unit Tun ().

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

— loop. “Henacenennsplii” v !.

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

— Bsenenne B 3xocuctemy Rust. [Tmarunst VS Code: oddunmanbheiii u rust-analyzer.

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

N

. CrapmapTHas OMOIMOTEKA M KOJUICKIINH.

— Compound tumsr array u tuple. Uto nuaMeHsieTcs, Korjaa ux pazmep OOJIbIION.
— Result u ero uaTepdeiic.

— Option, ero naTepEic U ONTUMUIAIUHN KOMITUIISATOPA.

— 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. Cnyuaitasnii qoctyn. UTF-8. &str u Hamomunanwme o string view u3 C++. char u 3nHauenue
nonsatust Unicode scalar value.

— Aunokanuu Ha Ky4de: Box, Rc, Cow u ux nntepdetic. 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.

—  OcHoBol Drop checker. Drop flags. CrabunbHocTh Topsinka drop wm mpuumHBL [lopsimok
MHHULUATN3AIHH.

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 aJTOKALNH.

W

. Tpeiitbl. @yHKIHMOHAIBHBIE BOBMOXXHOCTH s13bIKa. VITepaTopsl.

- Tpeittel. Return type polymorphism. ABromarmueckue TpenTsl. KimroueBoe cioBo where.
Extension traits.

— OcCHOBHBIE TPEUTHI CTAaHAAPTHOM OMOIMOTEKH U UX Bo3MokHOcTH. Default, Clone, Copy. [Touemy
oHH He TreHepupylorcss no ymomyanuioo? Ord, PartialOrd. Eq, PartialEq. Hash, Hasher. Drop,
ManuallyDrop u uanoma RAIL [Touemy Henb3st onararkest 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. KnroueBoe cinoBo move. Variable
rebinding B OTJeBHON 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.



— HWuBanupamus urepatopos B C++ u Rust.

— MHWreparops! u Bekropuzanus. Kak BepHyTh UTEpaTop U 3aMbIKaHUe U3 (PyHKIUH: KIIIOUEBOE CIOBO
impl.

[Tonesnsie dhynkiuu u3 moxyns std::iter: from_fn, empty, once, repeat, repeat with.

Tpetiter Fromlterator, ExactSizelterator, DoubleEndedIterator, Index, IndexMut.
— collect, flatten 1 uX UMIIEMEHTALIHSL.

N

. Tabnuma BUPTyalbHBIX METOAOB. YIIpaBlIeHUE NaMAThIO U (popManbHbIe KOpHH system safety.

—  Tabnuua BuptyanmpHbIX MeToAOB. ToicThiii ykazarenb. KitoueBoe cioBo dyn. dunamumueckas
nucrieruepusansi. JluHaMmudeckas Jaucrerdepusanys Ha creke. Dynamically sized types.

— Monyns std::any. Tpelit Any.

— Type coercion u subtyping. Fully Qualified Syntax u xoria ero Hy>KHO UCTIOIB30BaTh.

— Object Safety. Generics B Tabmnuiie BUpPTyaabHbIX MeTOI0B. Hash u nHmaliHuHT.

— Kak Rust ynpasnsier mamsteio: aliasing u mpasuio “Aliasing XOR Mutability” (AXM).
— Borrow checker, affine cucrema Tumos.

— Lifetimes. ImenoBannsie cchuiku. Lifetime elision. Reborrowing.

—  Heorpannuensnsrii 'static lifetime: mouemy OH HaM HYXEH M Kakoe OH MMEET OTHOIICHHE K
OCTaJIbHBIM JIa P TaiiMaM.

Higher-Rank Trait Bounds (HRTB). Variance.
KirroueBoe cioBo ref u match. Two phase borrows.

— Drop checker. Ces3p Mmexxay PhantomData u variance inference.

OnepaTop TOYKa 1 IMpaBUJia aBTOMATUYCCKOI'0 BbIBOZId TUIIOB.

9]

. MeTaHpOFpaMMHpOBaHI/Ie B Rust. Hanucanune NIUOMAaTHU4YHOI'O KOJ4a.

Generics. Monomop¢uzanus. CTaTH4ecKuii 1 AUHAMUYECKUNA TOIUMOP(HH3M.

Trait specialization.

— IlpuuuHa, MO0 KOTOPOH HET YaCTHMYHOM CHEIMAIN3AIMN generics: OTBPATHTEILHBIE MOCISICTBHS
SFINAE.

—  Makpocer. macro_rules!. ITarrepusi, $crate. Unentudukaroper. 'mrennynocts. [IpoGnemsr
MaKpocoB. BHyTpeHHHE MaKpOCHI.

OcHoBbI kpeiiTa serde.

ATpuOyThl. non_exhaustive, deprecated. Makpocsl env!, option_env!, stringify.
— YcnoBHas koMOwIsAnus u Kpeir cfg-if.

[Ipouenypusie makpocsl. derive, cfg, test. recursion_limit arpuOyTsI A1 MAKPOCOB.

OcHOBBI KpeiTa syn.

—  MeranporpaMmMupoBanue. BoluncieHne KOHCTaHT M KitoueBoe ciioBo const. Const generics.
I'enepauus xoga Mmakpocamu.

— Tlarrepnsl npoektupoBanusi: command, interpreter, newtype idiom, strategy, visitor, builder, fold.

AHTHIATTEpHBI IPOEKTUPOBaHUs: Ucnonb3oBaHue deref polymorphysm.
— CoBeTbl HallMCaHUS UANOMATHYHOTO KOJIA.

(o)

. Pabota ¢ ¢aitnosoii cucremoii. @opmanbHble KOpHU system safety: uccienoanust RustBelt.

— Pabora c ¢aiinoBoii cucremoii ¢ moaynem std::fs. CpaBuenue qu3zaitna Rust u Go.

Crarbs GhostCell. O6cyskeHrne CHITBI CUCTEMbI TUTIOB U CTaTHYECKHUX MPOBEPOK B Rust.
Aliasing model. Crarbs stacked borrows.

7. laketHblit MeHexKep s13bika Rust: Cargo. O6paboTka ommook.

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

— Crpykrypa Cargo makera. Cargo.lock, semantic versioning. Rustup. crates.io. Tumb
OMOIIMOTEUHBIX KPEHUTOB.

— use, mod, pub, super, crate. ['ne pub He paboTaer.
— Penuznbiit nukn Rust. Ceipbie nacHTHGUKATOPBl. MUTpHpOBaHUE HA APYTYIO BEPCHIO.



Oo6paboTtka ommbok. Recoverable u unrecoverable ommbku. [lanuka u stack unwinding. Unwind

safety. Result<T, E>. Oneparop ? u ycrapeBmmuii try!. Jlyumme npaktuku oOpabOTKH OMIMOOK.

Exception safety: MUHUMaNbHBIA 1 MAKCUMAJIBHBIA YPOBEHB.
VYnpasnenue nanukoid. catch unwind, resume_unwind.
Tpeiit Error u ero mpoGiemsi.

OcHoBsl kpeiiToB anyhow u thiserror.

8. ABTOMaTHUeCKHe CpeACcTBa BepuuKanuu 1 nojaepxku Rust kosa.

Clippy 1 IUHTBI.

Rust analyzer.

MIR wunrepnperarop Miri.

Rudra.

Unctpymentsl Dynamic Symbolic Execution (DSE): Rust verification tools (RVT), Cargo-KLEE.
Monen gekepsl: Rust Model Checker (RMC), SMACK

UnctpymenTs! Bepudukanuu: Haybale, Stateright.

9. MHOronoTo4HoOe nporpaMMupoBanue B Rust.

Mopnens namsiti Rust. Orderings. Connection of memory safety and absence of data races.
Mopnyns std::thread.
[Totoku. Thread builder. O6macts BuanMocTH U static. thread::scoped u ero npoo6nemsr. Closure

scope. MaHuKa B closure scope.

OCHOBBI KpEHTOB rayon u crossbeam.

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

std::atomic: Atomic u fence.

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

10. AcunxpoHHBI Rust 1 HETBOPKUHT.

I1.

MotuBanus qu3aiiHa aCHHXPOHHOM CTOpOHBI Rust.

async u await.

Stackless coroutines.

Tpeiit Future. Co3nanue sx3exkyTopa.

Pin, Unpin 1 npumepsl ux ucnonb3oBanus. PhantomPinned.

OOcyxaeHne ycTpoiCcTBa pa3IMYHbIX IPOTOKOJIOB HETBOPKUHTA.

Moguens Open Systems Interconnect (OSI). Hamomunanue o Ethernet, [P, UDP and TCP.
Heropkunr B Rust. Moayns std::net. [pAddr. TepListener, TecpStream 1 UdpSocket.
Coxpanenne meTpuk B Rust.

OcHoBbI kpeiiToB tokio u loom.

Unsafe Rust. Perpe3enranus THIIOB B TaMsITH.

KiroueBoe cimoBo unsafe. Koarpakr mexuy safe u unsafe xomom. Uto ymeer unsafe. Korma Ham

Hyxen unsafe. [IpobGmema: GezomacHbiii mem::forget. mem::transmute. KitoueBoe cioBo static.
UnsafeCell. Ykazarenau: *const T, *mut T.

MaybeUninit. OntTumuzanuu kommuisitopa, Container<MaybeUninit<T>>> u Container<T>.
Unsafe Tpeiitel. IIpobemsi ¢ safety y BTreeMap u Tpeiita Ord.

WTF-8. PathBuf u Path.

CString u CStr. OsString u OsStr.

OcHoBsl kpeiToB cbindgen u rust-bindgen.

Drop checker. Atpubyt may_dangle.

UmnnemenTanus split_at_mut.

OO0cyxIeHre UMIUJIEMEHTaIH Vec.

Ob6cyxaenne nMmieMenTanun Arc 1 Mutex.



— Monyns std::alloc. @ynknuu alloc, alloc_zeroed, dealloc, Layout. GlobalAlloc.

— realloc B Rust u C++. Kak move pa6oraer B Rust u C++. Korma nomaercs move B C++.
O6cyxnenune kpeiira moveit. KonupoBanue u kionupoBanue B Rust.

— Leaking. OGcyxnenue kpeiita once_cell.

— Penpesenranus tunos B namstu. Exotically sized type Extern. enum B namsitu. ['apantuun Option.
“Paszmerka” gannbix: C, transparent, u®, i*, packed, align(n). [Topsimox mosei.

12. Rust 1 B3auMopencTBrEe ¢ APYTUMU S3bIKAMU U OTIEPAIHOHHOMN CUCTEMOM.

— Ceknuu .data, .rodata, .bss u .text. Ctpykrypa Kyuu u cteka. [lepenonnenune Oydepa.
— MHcnonp3oBanue C/C++ koaa u3 Rust. McronszoBanue Rust xona n3 C/C++.

— Cocrosaue Rust ABI.

— Cosetsl g Hanmcangusa FFIL.

— OO0paboTKa CUTHAJIOB.

— BBI30BBI METOZIOB si1Ipa.

— Cocrosiane Rust B sipe Linux.

13. Texuuku yckopenus: Rust kona.

— Monyns core::arch u SIMD. core::intrisics 1 €ro HCIIOIb30BaHNE B CTAHJAPTHON OMOIHOTEKE.
— Monyns std::hint.

— Link-time Optimization (LTO).

— Profile-guided Optimization (PGO).

— Ipodumuposanue Rust koza.

— Hunaitnunr xozxa. [IpudrHEl U IpUMEPBL.

— dyn mpotu impl korma 06a MOTYT OBITH HCIIOE30BAHBI.

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

— VYnanenue v yMEHBIICHUE YUCIIa AIJIOKaMi 1 peasutokaruii. [Ipopunuposanue malloc u free.
— IIpobnema kopoTkux BekTopo. O0cyxaeHue Kpeitos smallvec u arrayvec.

— YckopeHre KOMIWISLUH 1 JIMHKOBKH OOJNBIIMX ITPOEKTOB Ha Rust.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHNS 00pa30BaTEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

Kommeiorep 1 MmynsrumenuitHoe 000pynoBaHue (IIPOEKTOP, 3BYKOBasi CUCTEMA).
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Beeaenue B mporpaMmupoBanue , yaeoHoe nocooue / U. FO. baxenora, B. A. CyxomimH. —
Mocksa, MHTYUT, 2016.— URL: https://e.lanbook.com/book/100695 (nara obpamieHus:
30.12.2020). - [Tonnsiii Texct (Pexxum poctyna : u3 cett MOTHU / YnanenHnsiii Joctyi)

JomnonHurensHas aureparypa

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

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Cucrema GitLab ans aBToMaTHYeCKOTO TECTUPOBAHHS JOMAITHEH pabOoTHI.



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

- Marepuaiibl JIEKIMI B PEIIO3UTOPUH Kypca.

- 3agaum Kypca.

- Crynenty Oynet npemoxxeHo 3aiTi B Telegram kaHan u 4aT, A€ OH CMOXKET ONEPAaTHBHO IMOJIy4YaTh
JONOJIHUTEIbHBIE MaTepHajbl: ONOTH, Npe3eHTAalMu C KOH(EepeHLUil, CTaTbu, OTBETHl HAa CBOH
BOIIPOCHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: Maremarnueckoe MOAETUPOBAHNE U KOMIIBIOTEPHBIE TEXHOJIOTUN
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa anropuTMOB U TEXHOJIOTUH MPOTrPaMMHUPOBAHUS

Kypc: 3

KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 6 (BeCeHHUN) - DK3aMeH
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

VYK-6.1 Ormpenenser npUOPUTETH  MPOdheCcCHOHATBHON
NEeSITEeIbHOCTA W CHOCOOBI €€ COBEpIICHCTBOBAaHUS Ha
VK-6 CriocobeH ynpaBisiTb CBOUM BpEMEHEM, |OCHOBE CAMOOLCHKH

BBICTPAUBATh U PEAIN30BBIBATH TPACKTOPHUIO VK-6.2 Cnoco0eH  MIaHUPOBAaTh  CaMOCTOSTEIbHYIO
CaMOpa3BUTHs HA OCHOBE IIPUHIIMUIIOB NEATEIbHOCTh B PEHIEHUM TNPOPECCHOHATIBHBIX 3a7au;
00pa3oBaHUsl B TEUEHUE BCEH KU3HU HOZBEPraTh KPUTUYECKOMY aHaJIM3y HPOJEIaHHYIO PaboTy;

HaxXoOuTb U TBOPUCCKH HCIIOJIb30BATH HWMEIOIIUICS OIBIT B
COOTBCTCTBUH C 3a/la4aMU CaMOPA3BUTHA

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH mpuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(bYHZ[aMeHTaJ'ILHLIG 3HaHUA, ITOJTYYCHHBIC B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIEIH,
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)

MPOU3BOAUTDH KOJIMYCCTBCHHBIC PACUCTLI U OLICHKHA

CCTCCTBCHHLIX HAYK, U UCIIOJIb30BAThH UX B

MPOdeCCHORATBHOM IESTENBHOCTH OIIK-1.3 CnocobeH ompenensiTs I'paHHULbl MPUMEHUMOCTH

IIOJIyYEHHBIX PE3yJbTaTOB

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynprare uzyuenus aucuuminiel «[IporpaMmmupoBanre Ha Rusty oOyuaromiuiics: 1omkeH:

3HATh:
- IPUHLIMI UCTIOJIHEHUS ITporpamMM Ha Rust.
YMeThb:

- peaJI30BBIBaTh OMOIMOTEKY O0IIEro Ha3HAYCHUS 110 33JaHHBIM HHTEepdeiicam.
BJIaJIeTh:

- HaBbIKAMH Pa0OTHI C OOBEKTAMHM W TMOTOKAMHU M KPYro30pOM B BBIOOPE apXUTEKTYPHOTO PEUICHHS
MOCTABJICHHOM 3a/1a4u.

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

. CucremMa THUIIOB.

. UHCIOBBIE THUIIBL
. Konnekmuu.

. CTpOKOBEIE THITHI.

1

2

3

4

5. KoHCTaHTHI.
6. YrpaBiieHue MaMAThIO.

7. CHHTaKCHC S3bIKa.

8. OObeKTHAS CHCTEMA.

9. OcobGeHHOCTH TPOTPAaMMHUPOBAHUSI.
1

0. CpaBHEHUE C JPYTUMHU SI3BIKAMHU.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

1. PeanuzoBark rpad 00ObEKTOB Ha CHIPHIX YKa3aTelsiX.

2. B caiine src/lib.rs peanmsyiite dynkimro add, KoTopast CKi1apIBaeT JIBa YMCIA.

3. Harmummwure Heckoybko QYHKIMN AJist pa0OThI C UTEPATOPAMHU:

count() - co3maéT ureparop, KOTOPbIi Bo3BpamaeT no nopsaaky uncia ot 0 go u64::MAX. Ilpu Bb130Be
.next() mocie Toro, Kak BepHyincs u64::MAX, MOXKXHO TTAaHUKOBATb.

4. Hannmmte HECKONBbKO GYHKIMIA ST pabOTHI C UTEPATOPAMH:

cycle(into_iter) - co3maér OeCKOHEUHBI HWTEparop, KOTOPBIA  BO3BpamlaeT 3alUKICHHO
MOCJIEIOBATEIbHOCTh




3NIEMEHTOB, HOJYYEHHYIO U3 into_iter. 3aMeThTe, YTO HIDKEJICKAIINH UTepaTop JOKEH MCTOLIAThHCS
JIEHUBO,

a He cpasy npH BbI30Be cycle. [tem o0s3an 6b1TE Clone.

5.HanummTe HeckonbKo QyHKIUH 11 paboThl ¢ UTEpaTopamu:

extract(into_iter, index) - Bo3BpaIaeT napy, nepBblii 3JIeMEeHT KoTopoii - Option<Item>, rae Item -
3JIEMEHT UTeparopa nox HoMepoM index (HauuHast ¢ 0), eciiu TakoBOM ecTb. BTOpO# 371eMeHT naphi -

ureparop, KOTOpLIf/'I JOJDKCH  BO3BpallldaTb  3JICMCHTBI  MCXOJHOIO  HUTCpaTropa B TOH  Ke
IO0CICA0OBATCIbHOCTH,

HO 0e3 M3BJICUEHHOTO0 AIEMEHTA. 3aMEThTe, YTO HCXOIHBIH UTEpaTop JOJDKEH ObITh HCTOLIEH He Oolee,
4yeM Ha index + | aneMeHT.

6.HanummTe HeckonbKo QYyHKIUI st paboThl ¢ UTEpaTopamu:

tee(into_iter) - BO3BpaIaeT napy u3 IByX HE3aBUCUMBIX HTEPATOPOB, KAX/IbII N3 KOTOPHIX BO3BpAIaeT

POBHO Ty K€ IIOCJIEI0BATEILHOCTb 3JIEMEHTOB, UTO UCXOJHBIN nTeparop. VIcxonHslil utTeparop 10HKEH
IIpH 3TOM

HCTOIATHCA JICHUBO: U3 HCTO BCCTAa JOJIZKHO OBITH U3BJICUEHO KOJI-BO QJICMCHTOB, PABHOC MAKCUMYMY
nus3

KOJI-Ba M3BJICUEHHBIX JIEMEHTOB Y JIByX HTEPaTOpOB, KOTOPHIE tee BepHyIL. Item 00s3an ObiTh Clone.
7.HanummTe HecKoIbKO QYHKIU It paboTh ¢ UTEpaTopamHu:
group_by(into_iter, f) - 00beuHsCT BCe MIYIIUE TTOIPSIT DIEMEHTHI, JJIs1 KOTOPbIX f Bo3BpaimaeT

OIMHAKOBOE 3HAa4Y€HHUE, B TPYHIbL. group by Bo3BpalaeT uTeparop o mnapam, e NepBbId dJIEMEHT -
at0 f(item),

a BTOpOI>'I QJICMCHT - 3TO BCKTOp M3 UAYLIUX NOAPSAA 3JICMCHTOB, TAKUX, YTO f(1tem) I KaXXO0TI0 U3
9THUX

3JIEMEHTOB PaBEH [1EPBOMY JIEMEHTY Napbl.

8.Harmmumre 6ubimmoreky ORM (Object-relational mapping).

9.PeanuzyiiTe HHTEpIpETATOp UTPYIICYHOTO s3bIKa TporpaMmupoBanust Polka.
10.Hanumure pacnapaiieaeHHbIN grep.

Kpurepun onennBanus
OTJINYHO

10 TlomHOCTBIO M BOBpEeMs pellicHBI Bce 3a7auu 0e3 omubOok. [IpoaeMOHCTpUPOBAH TPAMOTHBIMA
MOAXO[ K PEIICHHIO 3a]a4, Peaju30BaHbl ONTHUMAJIbHBIC AITOPUTMBI, KOA O(QOPMIIEH B €IMHOM
y1000unTaeMOM CTUIIE

9 TIlomHOCTBIO K BOBpPCMS PCIICHBI BCC 3aaa49A 0¢e3 oIMOOoK. HpOI[eMOHCTpI/IpOBaH FpaMOTHLIfI IoaAxonq
K pCHICHUIO 3aJad, p€aJin30BaHbl OIITUMAJIbHBIC aJITOPUTMBbI

8 TlomHOCTHIO M BOBpEMS PEIICHBI Bce 3a/1aun 0e3 ommoOok. [IpojgeMoHCTprUpoBaH rpaMOTHBIN MOXO0
K pELICHHIO 3a/1a4

XOPOILO
7 TloaHOCTBIO perIeHsl Bce 3a1aqu. JJonyieHsl HeCymeCTBeHHbIE OINOKY.

6 IlomHOCTBIO penIeHO OONBIIMHCTBO 337a4. B HEKOTOPHIX 3a/1adax JOIMYLICHBI M HE UCIPABIICHBI
OIUOKH, JTUOO HEKOTOPHIE 32/1a4W PElICHbI YACTUIHO.

5  IlonHOCTBIO pelIEHO ABE TPETH 3alady. B HEKOTOpBIX 3aJadax JONYIICHBI M HE HCIPAaBIEHBI
OLMOKH, TUOO HEKOTOPHIE 3a/1a41 PELICHbl YACTUYHO.

YAOBJICTBOPUTCIILHO

4 TlomHOCTBIO penieHo OoJiee TOJIOBHHBI 3a/1a4. B oCTambHBIX 3a/1a4ax JOMYIICHBI H HE HCIPaBICHBI
OIUOKH, JTUOO HEKOTOPBIE 32/1a4W PElICHbI YACTUYIHO.

3 TlonHOCTBIO perieHo Goee MOJTOBUHBI 3a/1a4.

HEYIOBJICTBOPUTEIHHO
2 PemieHo MeHee MOJOBUHBI 3a/1a4.
1 He pemieHo HU OHOM 3a1a4H.

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



Bo Bpems nipoBeneHus 9K3aMeHa 00yJaromrecss MOT'YT MOJIb30BaThCs MPOrPaMMO AUCIMILINHEI,



