TEMBbI UIA ITIOAT'OTOBKH
BCTYIIUTEJIBHOI'O 9K3AMEHA 110 TOKTOPAHTYPE
IO AMCIAIIJIMHE «AJITOPUTMbI U CTPYKTYPbBI JAHHBIX»

Ne HaumenoBaHue TeMbI HA HaumeHoBaHue TeMbl HA HaumenoBanue
PYCCKOM si3bIKe KAa3aXCKOM SI3bIKe TeMbI HA
AHTJIMHCKOM sI3bIKe
1 | ClnoxxHOCTH anropuTMa AJITOpUTM KypAeTiIir Algorithm Complexity
2 | Horauus O-6omsimoe (Big O) u | Big O HoTanuscs xoHe Big O Notation and
ACUMIITOTUYECKAs CII0KHOCTh aCHMITTOTUKAJIBIK KypAeaimk | Asymptotic
Complexity
3 | Acumnrornueckue ACHMNTOTHKAJIBIK Oemriyiep: Asymptotic Notations:
obo3uauenus: O, Q, O 0,006 0,Q06
4 | AnropuTMBbl IOUCKA: JIMHEHHBIHN | [31ey anropurMaepi: Search Algorithms:
1 OMHAPHBIN TIOUCK CBI3BIKTBIK YKOHE OMHAPIIBI Linear and Binary
i31ey Search
5 | AnroputMbl COPTHPOBKH: CypsinTay anropuTMiaepi: Sorting Algorithms:
My3BIPbKOBasi, BCTABKAMH, KeIipIlikK, KipicTipy, Oipiktipy | Bubble, Insertion,
CIUSTHUEM Merge
6 | Meron «paznensii u BiacTByi» | «ben me ouse» amici Divide and Conquer
Method
7 | Pexypcus U CTeK BBI30BOB Pexypcus sxoHe makpipy creri | Recursion and Call
Stack
8 | CtpykTyps! naHHbBIX: TMHEHHBIE | MomiMeTTep KypbiabiMaapsl: | Data Structures:
Y HEJIMHEHHBIC CBI3BIKTHIK KOHE ChI3BIKTHIK Linear and Non-linear
emec
9 | MaccuBbl 1 cBsi3aHHBIC CIUCKU | MaccuBTep xoHe OaitnanbicTsl | Arrays and Linked
TiziMzep Lists
10 | Crek u ouepens Crek MeH Ke3ek Stack and Queue
11 | Ouepenb ¢ MPUOPUTETAMH H [TpuopHuTETTI Ke3eK KIHE Priority Queue and

OounapHas ky4a (heap)

ounapisl yitiaai (heap)

Binary Heap




Bunaproe f1epeBo u 1epeBo bunapiis! aranr xoHe i37ey Binary Tree and

noucka (BST) araisl (BST) Binary Search Tree
(BST)

AnroputMmbl 00x0/1a TpadoB I'padTer 6TY anroputmaepi Graph Traversal

(BFS, DFS) (BFS, DFS) Algorithms (BFS,
DFS)

Anroputm JleWKCTpHI U Hevikctpa anroputwmi xone eH | Dijkstra’s Algorithm

KpaTyamiime myTu KBICKa JKOJIIap and Shortest Paths

JnHamudeckoe JnHaMHKaIbIK Dynamic

IIpOrpaMMHUpPOBaHUE Oarnapiamainay Programming

CIIMCOK PEKOMEHJOBAHHOM JINTEPATYPHI
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XX1IV, 997 ctp. — ISBN 978-0-321-57351-3. [https://algs4.cs.princeton.edu/home/

. The Algorithm Design Manual — Steven S. Skiena. — 2-e u3n., Springer, 2008. — XV, 730
crp. — ISBN 978-1-84628-318-8.
Data Structures & Algorithm Analysis in C++ — Mark Allen Weiss. — 4-¢ u3., Pearson,
2014. — XXIV, 944 ctp. — ISBN 978-0-13-284737-7.
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TEMBbI UIA ITIOAT'OTOBKH

BCTYIIUTEJIBHOI'O 9K3AMEHA 110 TOKTOPAHTYPE
IO JMCIUIIVIMHE «BbA3bI JTAHHBIX»

Ne | HaumeHoBaHHe TeMbI HaumeHOoBaHHe TeMbI Ha HaunmeHoBaHue TeMbI HA
HA PYCCKOM si3bIKe KAa3aXCKOM si3bIKe AHIJIHICKOM fI3bIKE

1 | Teopernueckue ocHOBbI | JlepekTep KOpbIH OacKapy Theoretical foundations of
TPaH3aKIIMOHHOM xyiecingeri (JJKBXX) transaction processing in
00pabOTKM JAHHBIX B TPaH3aKIMUSIIBIK OHJICYIH Database Management
CHUCTEME yTPABIICHHS TEOPHSUIBIK HET13/1epi Systems (DBMS)
6a3zamu nanHbix (CYB/)

2 Teopernueckre OCHOBBI | PelnusiIbIK AepeKTep Theoretical foundations of
HOpMaJIM3aIUH TaHHBIX | KOPBIHIAFbI data normalization in
B PEJISIIIMOHHBIX Oa3ax HOPMaJTU3aIUsIIaY IbIH relational databases
JTAHHBIX TEOPHSUIBIK HETi3aepi

3 | TeopeTrueckue OCHOBBI | PelsIUsUIIBIK IepeKkTep Theoretical foundations of
KJIIOYEl B PEISIIMOHHON | KOPBIHIAFbI KiITTEPIiH keys in a relational
0a3e JaHHBIX TEOPHSUIBIK HETi37epi database

4 | Teopernueckrue OCHOBBI | PelsnusibIK AepeKTep Theoretical foundations of
(GYHKIIHOHATBHBIX yarinepinzeri pyukiponanasik | functional dependencies in
3aBUCHMOCTEH B TOYEIIAUTIKTEPAiH TEOPHUSITBIK relational data models
PEISIIIUOHHBIX MOJICTISIX | Heri3zaepi
JIAHHBIX

5 | Teoperrueckue ocHOBBI | JlepekTep KOpbIH OacKapy Theoretical foundations of
CUCTEM YIIPABJICHUS xyiteciniy (JKBX) Teopusinpik | Database Management
6azamu nanueix (CYBJ]) | Herizaepi Systems (DBMS)

6 | [IpoekTupoBanue u JlepekTep KOpbIH MEH Database and information
MOJICITIUPOBaHKE Oa3bl aKMmapaTThIK XKyHenepIi system design and
JIAHHBIX U xobanay xoHe Monenbaeyain | modeling
UH(POPMALIMOHHBIX TEOPHSUIBIK HET131epi
CHCTEM

7 | SI3BIKH 3aMPOCOB K JlepekTep KOpbIHA apHAIFaH Query languages for
0a3aM JaHHBIX CYpaHbIC TiIEPI databases

8 | OnTumMusanus u Hepexrep KopsiHbIH eHiMir: | Database optimization and
POU3BOAUTEIBHOCTh MEH OHTaWIaHIBIPY performance
0a3 TaHHBIX

9 | CoBpemeHHBIC JlepekTep Kopsl Modern trends in database
TEHICHIIUU B TEXHOJIOTUSITAPBIH/IAFBI )KOHE technologies and data
TEXHOJIOTUAX U nepexTepal 6ackapyaarsl management
yrpaBicHUHU 0a3 TAaHHBIX | 3aMaHAYH YpIicTep

10 | CoBpemeHHBIE Tapatburran qepexTep Modern trends in
TEHICHIIUU B KOpJIapbIHIAFbl 3aMaHay ! distributed databases
pacnpejieleHHBIX 0a3ax | ypaicrep
JIAHHBIX

11 | CoBpemennsbie Tumbl 0a3 | Jlepexrep KopbiHbIH 3amanayu | Modern types of databases

JaHHBIX

TypJiepi




12 | CoBpemeHHBIE JlepekTepai cakray MeH Modern trends in data
TEHICHIMY XpaHCHHUS U | KOpFayJarbl 3aMaHayu ypaictep | storage and protection
3aIIUTHI JaHHBIX

13 | AHanuTHYeCKHE JepexTep KopsiH x00anayasiy | Analytical questions of
BOTIPOCHI JKOHE JepeKTepi database design and data
POEKTUPOBAHUS U naiiananyIblH aHATUTHKAIBIK | USage
UCTIONIb30BaHus 0a3 CYpaKTapsl
JIAHHBIX

14 | CoBpemeHHBIE JepekkopnapabiH Kasipri namy | Modern Trends in
HAMpaBJCHUS Pa3BUTUS | OAFBITTAphI )KOHE OJIAP/IbI Database Development
0a3 TaHHBIX U UX JKacaHIbl HHTEJICKT and Integration with
UHTErPaIus C TEXHOJIOTUSIIAPBIMEH Artificial Intelligence
TEXHOJIOTUSAMH UHTErpanusiay Technologies
HCKYCCTBEHHOT'O
WHTEIUICKTA

15 | Ba3sl gaHHBIX B Y JIKeH aepexTep Databases in the Big Data

JIKOCHUCTEME OOJIBIINX
JaHHBIX U Pa3BUTUC
HOBBIX ApXUTCKTYP

IKOXKYHECIHACTI IepeKKopIap
JKOHE KaHa
APXUTEKTYpaIapblH JaMybl

Ecosystem and the
Evolution of New
Architectures
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TEMBbI UIA ITIOAT'OTOBKH

BCTYIIUTEJIBHOI'O 9K3AMEHA 110 TOKTOPAHTYPE
IO AMCIUIIVIMHE «MAIIMHHOE OBYYEHUE)»

Ne | HammeHOBaHHE TeMbI HaumeHoBaHHe TeMbI Ha HaunmeHoBaHue TeMbI HA
HA PYCCKOM si3bIKe KAa3aXCKOM Si3bIKe AHIJIHICKOM fI3bIKE

1 Buasl MammmaHOrO MarmmHambIK OKBITYIBIH Types of machine learning.
o0y4eHMSI. TYpJiepi.

2 | IlonsTHe Mozenu B MammHanbIK OKbITYIbIH The concept of a model in
MAIIHHHOM O0YUYCHHMH. MOJIEJTI YFBIMBI. machine learning.

3 | loaroroBka u MariuHabIK OKbITY 1aFbl Data preparation and
MPEACTaBJICHHE JaHHBIX | JCPEKTEP/i JalbIHIAY JKOHE representation in machine
B MallIMHHOM OOYYEHHUU. | YCHIHY. learning.

4 | Tumel NPU3HAKOB B MaruHabIK OKbITY IbIH Types of features in
MAIIMHHOM O0YUYCHHH. OenrizepiHiy Typaepi. machine learning.

5 AHau3 BpeMEHHBIX MarirHaIbIK OKBITYIaFbI Time series analysis in
PSAI0B B MAITHHHOM yaKBITTBIK KaTapiapibl Tajaaay. | machine learning.
o0y4eHHUH.

6 | JIuneitnas perpeccusi. MarmHanbIK OKBITY 1aFbI Linear regression in

CBI3BIKTBIK PErPECCHsl. machine learning.

7 Metop K Gnmxaimmx MaliiHaIbIK OKBITYIaFbl €H K-nearest neighbors
coceneii (k-Nearest *akbIH k kepri omici (k- method in machine
Neighbors). Nearest Neighbors). learning.

8 | Meronx nepeBbs MarmHanbIK OKBITY 1aFbI Decision tree method in
pemenwuii (decision tree). | memim aramsl 9ici (decision | machine learning.

tree).

9 Metoa OnOpHBIX MarrHaIbIK OKBITYIaFbl Tipek | Support vector machine
BekTOpoB (Support BeKTOpJapsl oxici (Support method in machine
Vector Machine). Vector Machine). learning.

10 | ArcambneBbie MOZIETTH B | MamMHABIK OKBITYIAFbI Ensemble models in
MaIIMHHOM O0YUYCHHH. aHCaMOJIBIIK MOJICIIBICP. machine learning.

11 | I'my6okoe oOyueHme MammHansik oKpITYIarbl TepeH | Deep learning in machine
(Deep Learning). okpITy (Deep Learning). learning.

12 | 3agaya knaccudukanuy | MammHaIBIK OKBITY IAFbI Deep learning in machine
B MallIMHHOM 00y4YeHHH. | KiaccuduKanus Tanceipmacel. | learning.

13 | MeTpuku 1isi OLIEHKH AnropuT™MIepaiH THIMAUTITIH Metrics for evaluating
3 peKTuBHOCTH Oaranay MeTpHKaJaphbl. algorithm performance.
AJITOPUTMOB.

14 | Ouenka kadyecTBa u MariuHambIK OKbITY Model evaluation and
BaJIUIALIMS MOENEi MO/IEJIbJICPIHIH CarachlH validation in machine
MAIIMHHOTO O0y4YeHHs. | Oaranay )KoHE BaIHIAIHsIIAY. learning.

15 | [lepeoOyuenue mozeneit | MamuHaNBIK OKBITY Model overfitting and

Y METOJIBI €ro
MpEeAOTBPALIEHUS B
MaITHHHOM OOYYCHHH.

MOJIETbACPIHIH apThIK YHpeHyl
’KOHE OHBI 0OJIIbIpMay
TOCIIACPI.

methods of its prevention
in machine learning.
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TEMBbI UIA ITIOAT'OTOBKH
BCTYIIUTEJIBHOI'O 9K3AMEHA 110 TOKTOPAHTYPE
O JMCIUIIVIMHE «IIPUHIIUIIBI ITPOT'PAMMMPOBAHMU S

Ne HaunmeHoBaHHe TeMbI Ha HaumenoBanue Tembl Ha | HaumeHoBaHHe TeMbI
PYCCKOM si3bIKe KAa3aXCKOM SI3bIKe HA aHIJIMIICKOM sI3bIKe

1 | [IpuHUMIOBI CTPYKTYPHOTO KypbuibIMIIbIK Principles of Structured
POrpaMMHUPOBAHHSI Oarmapiamainay Karuaanapbel | Programming

2 | IIpouemypuoe Iporemypabik Procedural
IpOrpaMMHUPOBAHUE Oargapiaamanay Programming

3 | Abcrpakuus maHHBIX MonimerTepai Data Abstraction

abcTpakuusnay

4 | Nuakancynsiust Wukarncynsius Encapsulation

5 | HacinemoBanue MyparepJiik Inheritance

6 | [Homumopduzm [Momumopduzm Polymorphism

7 | Hpuamumner SOLID B OOIT OOII-geri SOLID SOLID Principles in

Karuanapbl OOP

8 | [IpuHIMI eTUHCTBEHHOM bip raHa >xayankepIizik Single Responsibility
otrBeTcTBeHHOCTH (SRP) KaFu1achl Principle

9 | Ipunimn ATIBIK/%a0bIK KaFu1achl Open/Closed Principle
oTkpsITocTH/3aKkpbiTocTd (OCP)

10 | [MpuHumn noxcranoBku JIucko | JIMCKOB aybICTHIpY Liskov Substitution
(LSP) KaFu/1achl Principle

11 | [IpuHUIUT HHBEpCUH Toyenminikri naBepcusutay | Dependency Inversion
3apucumocteii (DIP) KaFugachl Principle

12 | MoaynpHOCTD U KOT€3Hs MonynbliK KoHE KOTe3Hs Modularity and

Cohesion




13 | Ucknrouenust u o6paboTka
OIIHOOK

Karenepai enney

Exceptions and Error
Handling

14 | AcuHXpOHHOE U NapajIEIbHOE

ACUHXPOH/IBI )KOHE

Asynchronous and

[IPOrpaMMHPOBAHUE napasIesIbIi Parallel Programming
Oarmapiamanay
15 | ®dyuknuoHamsHOE OYHKITHOHAIIBI Functional
IPOrpaMMHPOBAHKE Oarmapiamainay Programming

CIIMCOK PEKOMEHJIOBAHHOM JIUTEPATYPBI
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TeMbl IK3aMeHAITHOHHBIX BOIIPOCOB:

ITo Ucuucaenunio 1:

Ka3z Pyc AHIJ
Hlextep :koHe y3aikcizgik: | [lpenenst u HempepwsiBHOCTBH: | Limits and Continuity: Rates of
e3repy  JKbUIIAMJBIFBI  JKOHE | CKOPOCTH U3MEHEHHS u | Change and Tangents to Curves;
KHCBIKTapra »KaHamaiap; | KacarelbHble K KpuBeIM; mipefen | Limit of a Function and Limit
OyHKIUSHBIH 1IET1 )KOHE IEKTIK | QyHKINH u npenensubie | Laws; The Precise Definition of
3aHJapHI; IlexTin JION | 3aKOHBI; TOYHOE ompeaeieHue | & Limit; One-Sided Limits;
aHBIKTAMachl;  bBip  JKakTHI | Ipejena; omuoctopornue | Continuity; Limits Involving
IIIEKTED; Y3mikci3mik; | mpemensr; menpepsiBHOCTE; | Infinity; Asymptotes of Graphs
[Iekci3aikke KaThICTBI IMICKTEP; | MPEICIIbI, BKJTIOYAIOIINE
I'padukrepmin acHMITOTAIAPEI | OECKOHEYHOCTB; ACHUMIITOTHI

rpauKoB
TysinasLIap: Hyxreneri | [Ipon3Bonnbie: kacarensHbie u | Derivatives: Tangents and the
KaHamanap JKOHE TYBIHIbUIAD; | IPOM3BOAHAS B touke; | Derivative at a Point; The
Tywsiaapuiap yakuust perinne; | [IpousBoaHas Kak QyHKIUS, Derivative as a Function;
HMubdepenmanmay epexenepi; | [Ipapuna muddepenuuposanus; | Differentiation  Rules;  The

TybiHIBLIAD esrepy | [IpousBomHass kak ckopocth | Derivative as a Rate of Change;
KBUTIaM/IBIFBI peTiHae; | H3MEHEHUS, IMpoussomubie | Derivatives of Trigonometric
TPUTrOHOMETPHSIIBIK TpuronoMmeTpudyeckux Gpyukmumii; | Functions; The Chain Rule;
byukumsiapasiy TybiHIbUIApEL; | lennoe  mpaswio;  Hesiroe | Implicit Differentiation;
Tizbek epexeci; KacblpeiH | nuddepeHpoOBaHKE; Derivatives of Inverse Functions
nuddepeHnnanmay; Kepi | IIpousBomatbie obparubix | and Logarithms; Inverse
GYHKUMSITapAblH  TYBIHIBUIAPHL | GyHKIMHA W sorapudmos; | Trigonometric Functions;
xone  sorapudmaep;  Kepi | OOpaTHbie Related Rates; Linearization and
TPUTOHOMETPHSLIBIK tpuronomerpuyeckue Gpyukuuu; | Differentials

¢byHKIMIIAD; Colikec | COOTBETCTBYIOIIME  CKOPOCTH;

JkpuigamabikTap; Jluneapuzanus | Jluneapuzaums u

x)oHe b depeHmaniap b dhepeHnanb

TybIHABLTIAPABIH Mpuioxkenuss mpoussoaubix: | Applications of Derivatives:
KOJJIAHBLIYbI: 9KCTpEMAJIbHBIE sHaueHus | Extreme Values of Functions;
GbyHKIMsITapaplH  dKCTpeMaiibl | pyHKIMiH, Teopema o cpemHem | The Mean Value Theorem;
MOHIEPI; oprariia MOH | 3HAYECHUH; moHoToHHbIe | Monotonic Functions and the
TEOPEMACHI; MOHOTOH/IBI | (DyHKIIHH u nepsbiii | First Derivative Test; Concavity
byHKIMsTap  JKOHE  OipiHIN | POM3BOAHBIN npusHak; | and Curve Sketching;
TYBIHIbI CBIHAFbl; OWBIC JKOHE | BOTHYTOCTh M mnoctpoeHue | Indeterminate  Forms  and
KHCBIK KYPBUIBICHI; Oenrici3fik | KpuBbix; HeompeaenéHHoctu u | L’Hopital’s  Rule;  Applied
xoHe  Jlommrame  epexeci; | mpaBwito Jlonurans; npuknagnas | Optimization; Newton’s
KOJIIaHOAJIBI OHTalmaHaeIpy; | onTuMusaims; meton Herotona; | Method; Antiderivatives
Heroron QUicl; aJFalIKpl | IepBOOOPA3HBIE
byHKIHUS
Wurerpammap: aynan okone | MuTerpananl:  twiomans — u | Integrals: Area and Estimating
MIEKTI  KOCBIHJBIHBI ~ Oarayay; | OlleHKa ¢ MOMOIIbI0 KOHeyHbix | With  Finite  Sums;  Sigma
curma Oenrisieyi »oHE IIEKTi | cymMM; curma-obo3nauenne u | Notation and Limits of Finite
KOCBIH/IbLJIAPIbIH mIeKkTepi; | mpemenasl  KoHeuHslx  cymM; | Sums; The Definite Integral; The
AHBIKTAJIFaH HUHTETPaJI; | ONpeaeIeHHbIH uaterpa; | Fundamental Theorem of
€CeNTEeYAIH Heri3ri TeopeMachl; | OCHOBHAs teopema | Calculus; Indefinite Integrals and
aHBIKTaJIMaraH MHTErpasAap | MaTeMaTHUECKOTO ananmza; | the Substitution Method;
KOHE AIMAaCTBIPY omici; | Heonpenenéuusie uuterpainl u | Definite Integral Substitutions
aHBIKTAIFAaH  WHTErpajgapiAbl | METOX nozacranoBky; | and the Area Between Curves
KOHE KHUCBIKTap apachIHAAFbl | OACTAHOBKA  OMNPENCIEHHBIX
ay/IaH/Ibl ATMACTBIPY MHTETPAJIOB M IUIONIA[h MEKIY

KPHUBBIMH
Hurerpannay aupicrepi: Herisri | Meronst ~ mHTerpupoBanus: | Techniques of Integration:
uHTErpangay  QgopmMyiajapblH | HCIIOJIb30BaHUE ocHoBHbIX | Using Basic Integration




naiinanany; bemikrep OoiibiHIIa | hopMyI uHTerpupoBanust; | Formulas; Integration by Parts;
HHTErpaiay; HHTETPUPOBAHKME II0 dacTsm; | Trigonometric Integrals;
TpuUroHOMeTpHsIBIK TPUTOHOMETPUYUECKHE Trigonometric Substitutions;
WHTETrpanjap; HWHTETPabl; Integration of Rational Functions
TpHUTOHOMETPHSIIBIK TPUTOHOMETPHUECKHUE by Partial Fractions; Numerical
anMacThIpyJap; Parmwionan | moxcTaHoBKH; WHTerpuposanue | Integration; Improper Integrals
¢dbyHKuMsIapae! Oemek OemIek | paqHoHaNbHBIX — (QYHKIMH €

apKkpUIbl WHTerpangay; CaHIbIK | IIOMOIIBIO MPOCTEHIINX qPOOCii;

UHTErpajay; Bypbic | YMCIEHHOE  WHTETrPUPOBAHHE;

MHTErpajaap HEecOOCTBEHHBIC HHTETPAJIbI

ITo Ucuucnenuio 2:

Ka3z Pyc AHIJ

Hlexci3 Ti30eKTep MeH | Beckoneunbie Infinite Sequences and Series:
Karapaap: Tizbekrep; Illekci3 | mociaenoBaTeabHOCTH M psiaAbl: | Sequences; Infinite Series; The
Katapiap;, MHTerpaamslk TeCT; | MOCIeI0BATEIbHOCTH; Integral Test; Comparison Tests;
CaubICTBIpY TecTTepi; | OECKOHEUHbIE psimer; | Absolute  Convergence; The
AGCOmIOTTI JKUHAKTBUIBIK; | MHTETpadbHbI  TecT;  TecTol | Ratio  and Root  Tests;
Katbinac sxoHe TyOip TecTTepi; | cpaBHEHHS; abcomorHas | Alternating Series and
A#iHpIMANBl  KaTapjap KOHE | CXOJMMOCTb; TECTBI Ha | Conditional Convergence;
[IAPTTHI JKUHAKTBUIBIK; | OTHOIIICHHE u kopenb; | Power  Series; Taylor and
Hopexenik Katapmap; Teinop | smakomepeMmennbie  psael u | Maclaurin Series; Convergence
oHe MakiopeH KaTapiapbl; | yCIOBHAs cxoaumocTb; | Of Taylor Series

Teltnop KaTapJiapblHbIH | CTEIICHHBIE PSAbL; paasl Teinopa

KUHAKTHUTBIFBI u  MakjopeHa;  CXOJMMOCTb

psanoB Teitnopa

Jlarpamx KeOeHTKiITepi;

CCIJIOBBIC TOYKH, MHOXXUTCIN
Jlar paH¥xka; YaCTHBIC

IMapameTpaik TenaeyJep xkoHe | [Tapamerpuyeckue ypapHenusi | Parametric  Equations and
NOJISIPABIK  KOOpAWMHATANAP: | 1 TNOJsipHble KoopauHathl: | Polar Coordinates:
JKA3BIKTHIK KHCBIKTapbIHBIH | MTapaMeTpU3aIius mwIockux | Parametrizations of Plane
napameTpIiepi; napaMeTpiiik | KPUBBIX; HCUKCIICHHE c | Curves; Calculus with
KHUCBIKTaphl Oap ecemnteysep; | mapamerpuyeckumu  KpubbiMu; | Parametric Curves; Areas and
MOJIAPJIBIK ~ KOOPAMHATTAPIAFs! | TUTONMAAN M UTHHEI B TostpHBIX | Lengths in Polar Coordinates
ayJlaHJap MEH Y3bIH/IbIKTap KOOp/IMHATAX

BeKTOpJbIK MoHai | Bextopubie  ¢ynkuum  u | Vector-Valued Functions and
¢yHkuusIap JKOHe | IBHKeHMe B mpocTpanctBe: | Motion in Space: Curves in
KeHicTikTeri KO3FaJIBIC: | KpHBBIE B MpOCTpaHcTBe W uX | Space and Their Tangents;
KEHICTIKTET1 KHCBIKTap JKOHE | KacaTellbHBIE; unrerpaisl | Integrals of Vector Functions;
OJIap IBIH »KaHaMmayapbl; | BEKTOPHbIX GyHKIMIA; 1Bmkenue | Projectile Motion; Arc Length in
BEKTOPJIBIK  (QYHKUMSUIApIbIH | CHapsda;, UiMHa  Oyrm B | Space

UHTErpaIaphl; CHapsl | MPOCTPAHCTBE

KO3FaJIBICBI, KEHICTIKTErl [OFa

Y3BIH/IBIFbI

Kaprbiaaii TybIHAbLIAP: | YacTHBIE npousBoaHbie: | Partial Derivatives: Functions
bipneme allHBIMAJIBIHBIH, | (yHKIUHU muorux | of Several Variables; Limits and
($yHKUUsIApHI, XKorapel | mepemennsbix;  npenenst  u | Continuity in Higher
eJIIeMIepaeTi IIeKTepi JKOHE | HempepslBHOCTH B Bhicmux | Dimensions; Partial Derivatives;
Y3OiKCi3airi; Kapreutail | ©3MepeHusx; qactuele | The Chain Rule; Directional
TybiHABIIap; Ti30ek epexeci; | MPOU3BOIHEIE; npaswio | Derivatives  and Gradient
BarbITTayblll TYBIHIBUIAP KOHE | Ierodek; mpousBomHbie o | Vectors; Tangent Planes and
rpagueHT Bektopiaphl; JKanama | HampaBieHuto W rpaauentHeie | Differentials; Extreme Values
Ka3BIKTBIKTAP XKOHE | BEKTOPBI, kacarenpHble | and Saddle Points; Lagrange
muddepennmanmap; DxctpemyM | miockoctr U aunbdepentmanst; | Multipliers; Partial Derivatives
MOH/IEpI JKOHE epIIiK HYKTesepi; | akcTpeManbHbie 3HaueHus wu | With Constrained Variables




[exTenren aiHBIMANIBIIAPBI Oap | TPOU3BOAHEIC c
KapThUIal TybIHBLIAP OrpaHUYEHHbIMU IEPEMEHHBIMU

CnHcok pekoMeH/1yeMol JTuTepaTyphl:

1. George B. Thomas Jr., Maurice D. Weir, Joel Hass. Thomas’ Calculus (early transcendentals), 13"
edition, Pearson, 2014, 1205 pages.

2. Vladimir A. Zorich, Mathematical Analysis 1. Springer-Verlag, 2003, 597 pages.

3. B.P. Demidovich, Collection of Problems and Exercises in Mathematical Analysis, Moscow: Moscow
University, 13" edition, 1997, 624 pages (in Russian).



