PI'BOY BO «/larecTaHCKHH rOCyIapCTBEHHBIN arpapHbIHYHUBEPCUTET
umenu M.M. /l:xkamOynaToBa»

WHXEHEPHbIA ®AKYNbTET

Kadenpa matematuku u puzuku

PABOYAA ITPOT'PAMMA

IUCHUTUINHBI

«MATEMATUKA»

Hanpasnenue noarorosku 35.03.06 «ArpounxeHepus»

HanpasnenHocThb (podmiib) - «IeKTpooOOpy0BaHUE U SJCKTPOTESXHOIOT HI»

Ksamudukanus - bakanasp

dopma 00ydeHHUs - ouHas, 3a04HaA

MaxaukaJa, 2022 r.

JAOKYMEHT NOAMMCAH
BNEKTPOHHOW MOAMNUCHIO

CepTuchukat: 00AC59BOAF3F4D632FFE283E001415F7DB
Bnapeneu: [xambynatos 3aiiauH Maromeosuy
[HevictButenex: ¢ 18.03.2022 po 11.06.2023




JIUCT PACCMOTPEHMUS U COT'JTIACOBAHMUS
PabGouass mporpamma cocraBieHa Ha OCHOBaHWUM TpeboBaHuii deneparbHOTO
['ocynapcTBeHHOTO 00pa30BaTENIbHOTO CTAHJAAPTAa K COJAEPIKAHUIO M YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB TT10 HarpaBieHuto moaAroToBku 35.03.06 «ArponHkeHepurs», HAPaBICHHOCTh
(mpodmite) - DaekTpooOOpYHMOBaHWUE W AJICKTPOTEXHOJIOTHH, YTBEPKICHHOTO IMPUKA30M

MunucrepctBa oOpa3zoBanus u Hayku PO Ne813 ot 23.08.2017 r.

Cocraputens: b./1. [1amraes, a.11.H., npodeccop ;)*%W

Pabouast mporpamMmma paccMOTpeHa U yTBEPK/IeHA Ha 3acelaHnu Kadeapbl

vateMatuku U ¢pusnuku 14.03.2022 r. npotokoi Ne 9

3aBenyromuii kadenpoit: b.J1. [Tamrraes, a.1.H., mpodeccop ’v"g{'&gﬂw

Pabouas nporpamma o100peHa METOAMYECKON KOMUCCUEN NHKEHEPHOTO (paKyJIbTeTa

nporokon Ne 9 ot 21.03.2022 .

IIpencenaTtens METOAMYECKOM

_/
KOMHUCCHH (DaKynbTeTa N.N. Ky3HsenoBa

F




COJEPKAHUE:

ISR I 15510390 7 Qe T2 Wi 150701107 (6311708 130703 1 (0 4
2. llepeueHb mIaHUPyEMbIX PE3yJIHbTATOB 00YUYEHHUS MO JUCIMUILUIMHE, COOTHECEHHBIX C

IJIAHUPYEMBIMH PE3yJIbTaTaMU OCBOCHHS 00Pa30BATEIBLHON MTPOTPAMMBI. .. .v'ueveneeevnnaenne, 4
3. MecTo TUCHUIUIUHBI B CTPYKTYPE 00Pa30BATCIBHON MPOTPAMMBIL. .. ..vvvsvuevan vaeaenvenenns 5

4. OOBeM AUCIUIUIMHBI B 3a4€THBIX €JIMHUIIAX C YKa3aHUEM KOJMYECTBAAKaIeMHUUYECKUX YaCOB,
BBIJICJICHHBIX Ha KOHTAaKTHYIO pa0d0Ty ¢ 00YyJarOIIUMUCS C TIperiogaBaresiemM (1o BUaaM yaeOHBIX

3aHATHN) ¥ HA CAMOCTOSITCIIEHYIO PAOOTY OOYUAROIIIHIXCS .+ v v v e vetaetannannensenaenaneeneannnnens 6
ST O70)1 (550> : 1507 (301 07 (0111700010705 1. S 7
Pazienbl TUCIIATIITUHBL U BUJTBI 3AHATHN B TACAK .« « v ten vt tnetanaeseaeenetanaenaneennnenaneeannenes 7
TEeMATHICCKIM TITTAH JIEKIIHIIT .vvuvivvvneirsssseesssssssnsesssnsesssssssssasssssnsssssssssssnsssssssessnsesssssesssneeees vas 9
TeMaTHUECKUIN TITAH ITPAKTHUECKIIX +.uvvvresiuriesassreeessseesssssseesssssesassssessassssssnssssssssssssssnneans sess 12
(O10)) (502 20204 (S0 1e3i (S (0): 3014 (100005 07050 S P 15
6. YueOHO-mMeToMYECKOE 00ECTIEYEHUE CAMOCTOATEIBHOM PAOOTBI. ..« v e vevneeenienveeenenes 19
DOHIBI OLIEHOUHBIX CPEICTB ... ttvteeesstrrrreessastteeesasssssesesasssessssassssseesassssseeessanssseeessnnsnne ses 25
[TepeueHb KOMIIETEHIINI C YKa3aHUEM ATaIoB UX (POPMUPOBAHUS B MPOIECCE OCBOCHUS
00PA30BATEITEHOM TIPOTPAMMDBI...eeuvveeessrrrsssssreeesssessssseessssssesssssessssssesssssesssssseesssssesssssseessnss os .25
Onucanue nokasareyneid 1 KpUTEPUEB OIICHUBAHUS KOMITETCHIIHM .....ecvvveeevveeriieesiiiniees o n 26
THUNOBBIC KOHTPOIIBHBIE BATIAHMS «.....vveeueviastreesireesstaessseessseesssseassesasssessnseessseesnsessssneesseseninns sess 29
MeToarka OLCHUBAHUS 3HAHUM, YMEHUI, HABBIKOB........uuvvtieirieeeesssssstrsneeneesseessssssnsnsnseeees snns 43
8. IlepedyeHb OCHOBHOM U IOMOJHUTEIHLHOW YU4EOHOU TUTEPATYPHI, HEOOXOMUMOMN IS
OCBOCHHST JIACTIHATIITITHB ...t ssteestteessteeessteasteeesasesasteeasseeasseeeasseasseeabseeasseeeaseesnbeeeabneenbeeennnee wens 46
9. Tlepedens pecypcoB HHGOPMAMOHHO-TEICKOMMYHHUKAITMOHHOW CETH
«HTEepHET», HEOOXOAUMBIX JIJISI OCBOCHUS TACHIHUIIIIHH ....ceeeuvveeinereeessureeesnsenesasnnessaneesas sess 47
10. MeToauyeckre yKa3aHus I 00YUYaAIOMUXCS TI0 OCBOCHUIO TUCIIUATIITUHBI .....vvvvvveeens ve s 48
11. UndopmaliiOHHbIE TEXHOJIOTHUH U IPOTPAMMHOE OOCCHIEUCHME ... v nvvevnevenaenaneennnanens 52
12. Onucanue MatepuaibHO-TEXHUYECKOW 0a3bl HEOOXOAUMOM 1JIs1 OCYIIECTBICHUS
O0PA30BATEITEHOTO TIPOLICCCA  + -« v tes e eueeae e sae eae aen e eae e e aes eae e an e ees ee e en e eneennneneas 53
13. Oco0eHHOCTH peanu3alyy TUCIUTLTUHBI 1711 UHBAJTUIOB U JIUI C OTPaHUYCHHBIMU
15103 (0 N2 (0o 820007 B3 (0] 010123 23 53
JlomioTHeHUST 1 U3MEHEHHUS B PA00UYYI0 MPOTPAMMY JUCIIUATITHHDB ... v s veen veeeneaanaenaneenens 55



1. Heapb u 3aga4M JUCHUILIHHBI

l[eﬂb AUCHUIUIMHBI - U3YUYCHUC CTYACHTAMU OCHOB MATCMATHYCCKOI'O aIlllaparta,

HGO6XOI[I/IMOFO IJI pCICHUA TCOPECTUUCCKUX U IIPAKTUICCKUX 3a1a4.

3aoauamu ABASIOTCS U3yUYEHUE:

» (opMHUpOBaHHMH MPEACTABICHUI O MECTE M POJIM MaTEMaTHKH B COBPEMEHHOM

MUDE;

> @OpMHpOBaHHI/I CHCTCMBI OCHOBHBIX HOHHTHﬁ, HCIIOJIB3YCMBIX IJIAA OITMCAHHA

BAXHCHIIIMX MaTEeMaTUUYCCKUX MOI[GJ'IGIZ N MAaTCMAaTUYCCKUX MCTOJOB, W PACKPBITHUC

B3aNMOCBI3H 9TUX HOHﬂTHﬁ;

» (hopmupoBaHUH

HAaBBIKOB

UCCJIeI0BATEIbCKON paOOTHI.

CaMOCTOATENBHOM

paboTHI,

OpraHu3aluu

2. IlepeyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4eHHs MO0 JUCIHUILJIMHE,

COOTHECCHHBLIX C INIAHUPYEMbIMU pPeE3yJdbTaTaMHU OCBOCHHUSA

o0pa3oBaTeIbHONNPOrpaMMbI

[Ipouecc wn3yuyeHuss AMCLMIUIMHBI HAaNpaBlIeH Ha (POPMUPOBAHUE CIIECTYIOLIUX

komrierenniud OIl BO wu oBnajgeHue cCileaylomuUMH pe3yJbTaTaMd OOY4YeHUs 110

JUCHUILINHEC.
< Pasgen B pe3ynbTate nsyvyeHus pasaena AUCLUNIMNHbI,
5 c AUCLUUNIUHBI, obecneymBatowero gopmmpoBaHne KOMNETEHLMM (MNKn ee
?_: OAepXahne obecneyunBaloLmm yacTm) obyyarLMINCA QOMKeEH:
5 KOMMNeTeHLum
= JTanbl
= (unu ee vacTn)
S ¢opmupoBaHus 3HaTb yMeTb BnageTb
KOMMeTeHUun
UO-lonk: |Mcnonb3yeT ocHOBHbIE | JinHeitHas 1 BextopHas | OCHOBHbIE Pewatb Nonb30BaThCs
3aKOHbl eCTeCTBEHHO- anre6pa. onpeneneHns; MatemaTn4eckue MeToaamu Teopumn
Hay4HbIX AVCLMMNMH AHanutudeckas OCHOBHbIE NOHATAS. | 3a4a4u; peLlaTh BEPOATHOCTEI )
AN pelueHms reoMeTpust. OYHKLMK 3a[1a4u NPUKNaJHOro | U MaTeMaTYecKoi
CTAHAAPTHbIX 3334 B HECKOIBKMX o XapakTtepa. CTaTUCTVKM
NepemMeHHbIX. ﬂBOI/IHOI/I npw NNaHMpoBaHUn
COOTBETCTBAV C WHTErpan. OnbIToB M 0bpaboTke
HanpaBnNeHHOCTbIO WX pesynbTaToB
npocheccroHansHom
AesITeNLHOCTY
MA-20nk1 | Wicnonb3yeT 3HaHus Teopus BepOATHOCTEN | OCHOBHbIE BUAbI Pewwatb NOTNYECKNM
OCHOBHbIX 33KOHOB 1 MaTemaTiyeckas 3aKOHOB MaTeMaTuyeckue MBILLMEHNEM:;
MaTEMAaTHYECKMX 1 cTaTuCTUKa. BBEAEHWE | CTECTBEHHOHAYYHbI | 3aaauu, CMOCOGHOCTBIO K
ECTECTBEHHbIX Hayk B aHanua. X OVCUMNAMH B | NOMb30BATLCH CaMOCTOSTEbHOV
171 pelieHts IudbdepeHumansHoe 1 | NpodheccUoHarnbHON | HAKOMMEHHbIMU paboTe ¢ yH(?6HOI/I
WHTErpanbHoe [eATeNbHOCTH MaTeMaTUYeCKUMKU | UTEpaTypoiA,
CTAHAAPTHBIX 38A9 B | o cnene. 3HAHWAMM NpU HaBbIKaMW B MOUCKe
arpouHxeHep Yncnosble 1 U3y4eHun apyrux UHopmaLK.
(hyHKLMOHabHble AVCLMNANH.
psfbl.




OudbdbepeHumanbHble
ypaBHeHus
UO-3onk1 | Mpumensiet Teopust BeposiTHOCTeN | [paBuna KOpPEKTHOM | UCMOMNb30BATH HaBbIKaMy
MH(OPMALMOHHO- " MaTemaTiyeckast MOCTaHOBKM OCHOBHbIE Byl BLIYMCTIEHMI 1
KOMMYHUKALWMOHHble | CTaTUCTUKa. Beepenvie | MaTemaTiecku 3aKOHOB npeoBpasoBaHmii
TeXHONOMN B B aHanms. 3afiad ¥ NPOBEPKA | ECTECTBEHHOHAYYHbI | MaTeMaT4eCKMX
DELLIHIM THTOBLIX AvchcpepeHLmMansHoe 1 | aaekBaTHoCTM MX X pCunvHe | dhopmyn
WHTErpanbHoe peLLeHus. NPOtheCCHOHaNbHON
sapa . |vcuncnenve. OCHOBHbIE (hOPMYIbI | AEATENBHOCTI
MPocheccnoHansHol | yyenogpie w Y NpaBuna.
AEATENBHOCTY (DYHKLMOHAMbHbIE
paObl.
OudbcbepeHumanbHble
ypaBHeHus
3. Mecto AUCHHUIVIMHBI B CTPYKTYPE 06p330BaTeﬂbHOﬁ nmporpaMmmbI

Juctnmmnaa b1.0.06 «Marematuka» BXOJUT B 00pa30BaTEIbHYI YacTh
aucturiaH 0noka 1 (Jucrurmmmael (Moaynu)) cornacao ®I'OC BO u u3yyaercs Ha 1, 2
kypce B 1, 2 u 3 cemectpax. [yt u3ydeHus] AUCIUIUIMHBI HEOOXOAMMBI 3HAHUS Kypca
MaTeMaTHKH B 00beMe 0011e00pa30BaTeIbHOM CPEeTHEH TITKOJIBI.

Jucrumimaa 0a3upyeTcss Ha BXOJHBIX 3HAHUAX, IMOJTYYEHHBIX 00YYarOMIUMUCS B
nporecce MOMydeHus: cpenHero (moyiHoro) obmiero oOpa3oBanus (anreOpa ¥ Hadvada
MaTeMaTHYECKOro aHanu3a (CpedHss 1Koja), reomeTpus (CpedHss mkosa)). SBasercs
NpEAECTBYIOMEN i chaeayrommux aacuuiuine. «®Dusnka», «Teoperudeckas
MEXaHUKa», « IKOHOMHYECKAsi TEOPUS», BBOJUMBIC TIOHSTHS M METOJIbI HCTIONB3YIOTCS B
HUPc, a Takxe, npu NpoXoxACHUN Y4€OHOU U MPEAAUIIIOMHON MPAKTUKH.

P33I[CJILI AUCHHUIIVIMHBI U MEKAUCHUIIVIMHAPHBIC CBA3ZUC MOCJIEAYIOIITUMHA

JTUCHUIIMHAMM
Ne NeNeNeNe pasgenoB AaHHOW AUCLMUNIUHGI,
o HaumeHoBaHue oGecneunBaembix HeobXoAUMbIX Ans u3yyeHus (nocneayrLux)
n/n (nocneayoWMX) AMCLUNINH obecneynBaeMbIX AUCLUNAKUH
1 2 3 4 5 6
1. ['vgpasnuka + + + + + +
2. |ConpoTtvBneHve maTepuanos + + + + + +
3. MeTponorus, CTaHgapT13aUms v ceptudmkaums|  + + + + + +
4. |ABTOMaTKKa + + + + + +
5. [TennoTexHuka + + + + + +
6. [Teopus MaLUMH N MEXAHU3MOB + + + + + +
7. |ONeKTpOTEXHMKA M ANEKTPOHMKA + + + + + +
8. OCHOBbI B3aMO3aMEHSIEMOCTH U TEXHUYECKME + : + ' : .
n3MepeHns
9. [leTanu MaLlmMH, OCHOBbI KOHCTPYMPOBAHUS 1 + : + s : +
NOABEMHO-TPAHCNOPTUPYIOLLME MALUMHBI
10. [SnekTponpuBog 1 anekTpoobopyaoBaHme + + + + + +




4, Oo0bem AUCHUIIIMHBI B 3a4Y€THBIX ¢AMHAIIAX C YKa3aHUEM KOJINYECTBA

AKAACMHUICCKHUX YaC0B, BbI/ICJICHHbBIX HA KOHTAKTHYIO paﬁoTy C

00y4YaIIIMMHUCSI ¢ TpenoaaBaTeieM (M0 BUIAM y4eOHbIX 3aHATHII) M Ha

CaMOCTOSAITeJIbHYI0 padoTy o0y4yaromuxcs

Ounas ¢popma o0yueHust

Buabl y4e6HoN paboTbl Bcero yacoB Cemectp 1 Cemectp 2 Cemectp 3
OO6was TpyA0eMKOCTb: Yachl 432 144 144 144
3a4eTHble eanHULbI 12 4 4 4
AyauTopHble 3aHATMA (BCEro), B T.M.. 166 50 48 68
Jlekumn 66 16 16 34
npaktnyeckme 3aHsaTus (M3) 100 34 32 34
CamocrosTtenbHas pabota (CPC), BT.M.. 230 94 96 40
MOATOTOBKA K NPaKTUYECKUM 3aHATUAM 92 36 36 20
CaMOCTOSTENBHOE U3YYeHUe TEM 80 34 36 10
NOATOTOBKA K TEKYLLEMY KOHTPOMHO 58 24 24 10
MpomexyToyHasn aTrecTaums 36 3ayer 3ayer 36
3K3ameH
3aounas ¢gopma o0yueHus
Buabl yuedHOM paboThbi BcerovacoB 1 Kypc 2 Kypc

0OO6Lwan TPyA0EMKOCTb: Yach! 504 252 252

3a4€THble ednHULb 14 7 7

IAyAUTOpPHbIe 3aHATMSA (BCEro), B T.M.. 68 34 34

Nexkumm 28 14 14

npakTuyeckme 3aHatus (M13) 40 20 20

CamocrosaTenbHas paborta (CPC), B 7.u.. 400 218 182

NOAroTOBKA K MPAKTUYECKUM 3aHATUAM 220 120 100

CaMOCTOSATESIbHOE U3yYeHne TeM 156 86 70

NOArOTOBKA K TEKYLLIEMY KOHTPOSIHO 24 12 12

36
MpomexyToyHas aTTecTaums 36 3aver
3K3aMeH

5.

Conep:xanue 1MCHUILIHHBI

5.1 Pa3znenanl AMCIUILIMHBI 1 BUABI 3aHATHH B Yacax

Ounas popma 00yueHus

Ne Bcero AYRMTOPHbIE 3aHATUA CamocTtosaTen
HanmeHoBaHue pa3genoB (vac)
n/n (yacos) bHasa pabota
Nekuun \ n3
Cemectp 1
1 Pasgen 1. JluHeitHas v BektopHas anrebpa. 78 8 16 54
AHanuTnyeckas reoMmeTpus.
Pasgen 2. Beegenue B aHanus.
2. | QutbdepeHumanbHoe 1 MHTerpansHoe 66 8 18 40
ncymcrneHve.
Bcero 3a cemecTp 144 16 34 94




Cemectp 2

3 Paspvlen v3. OYHKLMM HECKOTBKMX NEPEMEHHBIX. 76 8 16 59
[1BOVHOW MHTErpar.
4. |Pasgen 4. Yucnosble U PYHKLUMOHANbHbIE psabl. 68 8 16 44
Bcero 3a cemecTp 144 16 32 96
CemecTp 3
5. |Pasgen 5. QuthdepeHunansHble ypaBHeHus. 52 16 16 20
6. Pa3sgen 6. Teopust BeposiTHOCTeN 1 56 18 18 20
MaTemaTnyeckas CTaTucTuka.
Bcero 3a cemecTp 108 34 34 40
Wroro 396 66 100 230
3aounHas hopma 00yueHus
Ne Bcero AYRUTOPHbIE 3aHATUR CamocrosTen
HanmeHoBaHue pa3genoB (4ac)
n/n (yacos) bHas paboTa
NMekumm | N3
Kypc 1
1 Pa3sgen 1. JluHenHas 1 BekTopHas anrebpa. 75 4 6 65
AHanuTnyeckas reoMmeTpus.
Pasgen 2. BeeaeHue B aHanus.
2. | AndbdpepeHumansHoe 1 MHTerpansHoe 99 6 8 85
ncYMCneHve.
3. Pa3@en v3. OYHKLMM HECKOTbKMX NEPEMEHHBIX. 78 4 6 63
[1BOMHON MHTerpann.
Bcero 252 14 20 218
Kypc 2
4. | Pa3sgen 4. Yncnosble 1 dyHKUMOHaMNbHbIE psdbl. 84 4 6 74
5. |Paspen 5. uddepeHumansHble ypaBHEHNS. 82 4 8 70
6. Pasgen 6. Teopusi BEpOSTHOCTEN U 86 6 6 24
MaTemaTnyeckast CTaTucTuka.
Bcero 252 14 20 218
WUroro 504 28 40 436

TemaTHueCcKHH NJIaH JeKIIUH

Ounas ¢popma 0OydeHUs

nn |

TeMbI nekyun

| Kon- Bo 4acoB

Cemectp 1

Pa3den 1. JluHeiiHas u eekmopHas anzebpa. AHanumuyeckas 260Mempus.

maTpuua.

Beenenve. Matpuupbl. Buasl matpuy,. Jenctaus Hagmatpuuamu. ObpatHas

OnpegenuTeny u ux CBOMCTBa.

CuCTeMbI NIMHENHBIX YPaBHEHMN.

BekTopbl.

CKanﬂpHoe, BEKTOPHOE U CMELLUaHHOE NPon3BeJEHNABEKTOPOB.

MeTog koopauHart. [psimas Ha NnocKOCTy.

JTuHum BTOpOTO NOpsaka. MNonspHble KOOPANHATBI.

@© N |G| Wi e

[nocKkocTb. I'Ipﬂmaﬂ B NPOCTPaHCTBE.

NN N N

Pazden 2. BeedeHue e aHanu3. QughghepeHyuanbHoe U UHMe2panbHoe UCYUCIIEHUE.




9. | DyHKUMS. 5
10. |MNpegen nocnefoBaTeibHOCTY M Npegen QyHKLMK.
11. |HenpepbIBHOCTb (PYHKLMMK. 2
12. |[lpomsBogHas n guddepeHuman QyHKU. 2
13. | MNpunoxeHns Npon3BoaHOMN. 2
14. |MNepBoobpasHas. HeonpeaeneHHbI MHTErpan. 2
15. | HTerpupoBaHne paumyoHasbHbIX ¥ TPUrOHOMETPUYECKMX (YHKLMIA. 2
16. | OnpeaeneHHbIi MHTErpan. 5
17. | NpunoxeHns onpegeneHHoro uHTerpana. HecobCTBeHHbIEMHTErPanbI
Cemectp 2
Pazgen 3. @yHKyUU HeckonbKuX nepeMeHHbIX. [leoliHol uHmezpann.
18. [ OYHKUMM HECKONBKMX NepeMeHHbIX. YacTHbIE NPOMU3BOAHbIEN AN depeHLmanbl. 2
19. [9KkcTpeMyM (yHKLMM OBYX NEPEMEHHbIX 2
20. [1BONHON VHTErpan v €ro MpUMoXeHus. [eoMeTpuyeckne UMexaHuyeckmne 9
NPUNOXEHNS BOWHOIO MHTErpana.
Pazpen 4. Yucnoebie u hyHKYUOHaNbHbIE PsObI.
21. Yucnosble pagbl. [prsHaKnM CXOQUMOCTH. 2
22. |3HaKonepeMeHHbIe pagb!. 9
23. [CTeneHHble psigpl.
24. | PasnoxeHue OyHKUWA B CTENEHHbIE PAAbI. 5
25. | Pagbl ®ypebe.
Cemectp 3
Paznen 5. JughghepeHyuanbHble ypasHeHUs.
26. | QudbdhepeHumanbHble ypaBHEHUS NEPBOO NOPSAKa. 2
27. | QnddhepeHumanbHble ypaBHEHUS BbICLUMX NOPSAKOB. 2
28. | JnHenHble auddepeHUmanbHble YypaBHEHUS BTOpOronopsiaka. 2
29. | MeTop BapuaLv NpOM3BOSbHbIX MOCTOSIHHbIX. 2
30. NuHeHble ogHopoaHble AuddepeHLmnantHbie ypaBHEHUS BTOPOro nopsiaka ¢ )
NOCTOSIHHBIMM KO3 ULIMEHTAMM.
a1 ITuHeHble HeogHOpoaHbIE AN epeHLnanbHbIe ypaBHEHUS BTOPOro Nopsiaka ¢ )
NOCTOSHHBIMM KO3 ULIMEHTAMM.
32. | Cuctembl andpdepeHLmanbHbIX YpaBHEHNN. 2
Paspen 6. Teopusi sepossmHocmell U MamemMamu4ecKkasi cmamucmuka.
33. | CobbiTve 1 BEPOSTHOCTb. ONEMEHTHI KOMOUHATOPUKM. 2
34. | Teopembl CNOXeHUS N YMHOXeHUs BeposTHocTen. opmyna baneca. 2
35. | MoBTOPHbIE N HE3ABUCUMbIE UCTIbITAHMS. )
36. | [AUCKpeTHbIe CryYaiHble BENNYUHBI.
37. | HenpepblBHblE CriyqaiHble BEMYMHDI. 2
38. | OCHOBHbIE 3aKOHbI pacnpeeneHns CryYaHbIX BENMYMH. 2
39. | 3akoH GonbLunx yncen. 2
40. | l'eHepanbHas COBOKYMHOCTb 1 BbIGOpKa. 5
41, | OueHkv napaMeTpoB reHepanbHOM COBOKYMHOCTW MO ee BbIOOpKE.
Bcero yacos 66

3aounHas hopma 00yueHUs

n/n \ Tembl nekuun

| Kon-Bo yacoB

Kypc 1




Pasgen 1. JluHenHas v BekTopHas anrebpa. AHanuTu4yeckas reomeTpus.
1. |BBepgenune. Matpuupl. Bugsl matpul. CucTeMbl NIMHENHbIX YPABHEHMMN. 2
2. | BekTopsl. Npsamas Ha nnockocTu. JIHUmM BTOpOro nopsiaka. 2
Paspen 2. BeegeHue B aHanus. [iuddepeHumanbHoe U MHTErpanbHOe UCHUCTIEHHE.
3 OyHkums. Mpegen nocnegoBaTenbHOCTU U Npeden (yHKUMKU. HenpepbIBHOCTb 9
" | OyHKUMK.
4. | MNpownssogHas 1 andpepeHuman yHKLUK. 2
5. | OnpegeneHHbIn MHTErpan 1 HeonpeaeneHHbl UHTerpan. 2
Pazgen 3. ®yHKUMM HECKONBKUX NepeMeHHbIX. [IBOWHON UHTErpan.
6 OYHKLMM HECKOMNBKMX NepeMeHHbIX. YacTHbIe NPon3BOaHbIE W AnddepeHLmansI. 9
" | OKCTPEMYM (hYHKLMW ABYX NEPEMEHHBIX
; [1BoiHOM MHTErpan v €ro NPUNOXeHNS. ['eOMeTpUYECKME 1 MEXaHUYeCcKue 9
NPUNOXEHNS ABOWHOIO WHTErpana.
Kypc 2
Pasgen 4. YncnoBble U hyHKLMOHaANbHbIE pAAb.
8. |YucnoBble pagbl 1 cTenerHble paabl. [pusHaku CXoaMMOCTH. 2
9 3HakonepemeHHble psigbl. PasnoxeHne yHKUKUIA B cTeneHHble psadbl. Pagsl 9
" | Dypebe.
Pasgen 5. nddepeHumanbHbie ypaBHEHUS.
10. |[ubdepeHumancHble ypaBHEHWS NePBOro nopsaka. 2
11. | AudpdhepeHumanbHble ypaBHEHWS BTOPOTO Nopsiaka. 2
Pasgen 6. Teopusa BeposAITHOCTEN U MaTeMaTHyeCKasi CTaTUCTHUKA.
12. | CobbITne 1 BepoSTHOCTb. [10BTOPHbIE HE3aBUCUMbIE UCTIbITAHUS. 2
13. | CnyyaiiHble BENUYMHBI U UX YUCTOBBIE XapaKTEPUCTMKM. 2
14. | BbI6OpKM 1 MX XapaKTEPUCTUKA. 2
Bcero yacos 28
TeMaTnuyecKkuil IVIaH NPAKTUYECCKUX 3aHATHHI
Ounas ¢popma 0OydeHUs
y Kon-Bo
n/n TeMbl 3aHATHI
yacoB
Cemectp 1
Pazpen 1. JluHeliHasi u eekmopHas anzebpa. AHanumuyeckasi 2eo0Mempusi.
1 Matpuupl 1 onpeaenuTeny. Heincteua Hag matpulamu. Belumcnenue 9
onpegenuTenen.
2. | CucTeMbl IMHENHBIX YPaBHEHHI. 2
3. |[encTsus Hag BekTopamun. PasnoxeHue Bektopa no 6asucy. 2
4. | CkanspHoe, BEKTOPHOE ¥ CMeLLaHHOe Mpou3BeeHNs BEKTOPOB. 2
5. |MeToga koopanHat. OCHOBHbIE 3a4auu. 2
6. |[lMpsimas nuHMA. 3agaym Ha YpaBHEHUS NPSIMOMN. 2
7. |PelleHve 3agay Ha NWHWAW BTOPOro nopsiaka. 2
8. | OcHOBHblE 3a4a4u Ha YpaBHEHMS NNOCKOCTY 1 NPSIMOW BNPOCTPAHCTBE 2
Pasgen 2. BeedeHue 8 aHanu3. JughghepeHyuanbHoe U uHme2panbHOeUCYUCeHue.
9. | ®yHkums. Obnactb onpegenenns. OCHOBHbIE XapaKTEPUCTUKUGDYHKLMM. 4
10 HaxoxgeHue npegena nocnenoBatesisHOCTU. Bbluncnerne npenenos yHKUWA. 9
" | PackpbiTvie HeonpegeneHHocTen Buaa %, «/«. 3ameyvatenbHble Npeaernsi.
11. |WccnepoBaHue dyHKLMM Ha HenpepbIBHOCTb, TOYKM paspbiBa. yHKUMK. 4
12 HaxoxzaeHne npoussoaHON PYHKLMW NO onpeaeneHno. HaxoxaeHne npomsBogHON 9
" | aneMeHTapHbIX (PYHKLMNA.




13.

OnddepeHuman yHKLMU 1 €ro NPUNOXEHNS.

14.

[eOMETPUYECKNI N MEXAHWUYECKWIA CMbICTT MPOU3BOAHON. YpaBHEHNE KacaTenbHOM
1 HOpPManm K KpUBOW.

15.

Bbluncnenune npegenos no npasuny Jlonutans. Mccnegosanue yHKLMM Ha
MOHOTOHHOCTb. HaxoxaeHne aKCTpeMyMOBAYHKLIMM.

Cemectp 2

Pazpnen 3. @yHKuUU HECKONIbKUX nepeMeHHbIX. [leoliHoU uHmezpann.

16.

Mpegen v HenpepbIBHOCTb YHKLMM ABYX NEPEMEHHDIX.

17.

YacTHble npounssogHble. [MonHbli guddepeHumarn.

18.

OKCTPEMYM (PYHKLMM ABYX NEPEMEHHDIX.

19.

YacTHble Npon3BoaHble BbICLLMX NOPsAKoB. HeobxoauMble MOOCTaTOuHbIE YCOBUS
AKCTPEMYyMa.

20.

YpaBHEHWE KacaTenbHOW NockocTy u Hopmanu. MeTog

N N NN

HAaMMCHBIINX KBAJIPAaTOB.

21,

Brluncnenue 1BOWHOIO MHTErpajla ¥ €ro NpHII0KEHUS.

N

22,

Brrunciienne KpuBOJIMHENHBIX HHTETPAJIOB.

N

23.

Pemenne 3aa4 Ha BBIYMCIICHUEC I'paJuCHTA, AUBEPTCHIIUN UPOTOPA.

N

Pasnen 4. Yucnoewvie u hynkyuonanvnvie paol

24.

Yucnosble psaabl. [pr3Haki cxoguMocTu.

25.

an/IMeHeHI/Ie pPAdoB K I'IpVI6]'II/I)KeHHbIM BblYMCNEHUAM. PeLleHne 3agay Ha OLIeHKY
HEN3BECTHbIX NapaMeTPOB.

26.

MeToabl pacyeTa reHepanbHOM 1 BbIGOPOYHON CPEAHEN N OMCNEPCUN.

27.

PelueHue 3aga4 Ha OLIeHKY HEN3BECTHbIX NapaMeTPOB.

28.

3HakonepemeHHble psgpbl.

29.

CteneHHble psdbl.

30.

Pagbl Oypbe.

NININININ BN

Cemectp 3

Pazgen 5. JughghepeHyuanbHbie ypasHEHUs.

31.

[nddepeHumanbHble ypaBHeHNs NepBoro nopsaka.

32.

[nchcbepeHLmanbHble ypaBHEHUS BbICLINX NOPSAKOB, [OMYCKAIOLLME NOHKEHNE
nopsiaka.

33.

JTnHenHble anddepeHLmansHbie YypaBHEHWS BTOPOTO Nopsiaka.

34.

MeTog BapuaLlui Npon3BOJIbHbIX MOCTOAHHbIX

35.

JTnHelHble ogHOPOAHbIE AnddePEHLManbHble YpaBHEHUS BTOPOro nopsigka ¢
NOCTOSAHHBIMW KO3(hPULMEHTAMN.

N (NN DN

36.

JTnHelHble HeogHOPOAHbIE A hepeHLManbHble YpaBHEHUS BTOPOrO NopsiaKa C
NOCTOSAHHBIMW KO3 PULIMEHTAMM.

N

37.

HopmarbHble CUCTEMbI YPaBHEHUH.

38.

CucTeMbl NMHENHBIX AnddepeHLmanbHbIX YpaBHEHWI C MOCTOSAHHbIMM
KoapduuLmMeHTamu.

Pasgen 6. Teopusi BeposiTHOCTEN U MaTeMaTMyeckas CTaTUCTHKA.

39.

CobbITE M BEPOATHOCTb. INEMEHTbI KOMOMHATOPUKM.

40.

TeopeMbl CNNOXEeHNA N YMHOXEHUA BGDOHTHOCTGIZ.

41.

dopmyna nonHon BeposTHocTu. Popmyna baneca.

42.

nOBTOprIe 1 HE3aBUCUMbIE UCNbITaHNUA.

43

JNCKpEeTHbIE CryYanHble BENMUYMHBI.

44.

Hel'lpeprBHbIe CJ'Iy‘-Ial;IHbIe BENUYNHbI.

45.

(OCHOBHbIE 3aKOHbI pacnpegenenns cnyqathux BEJTNYNH.

46.

3aKoH DOmbLLUX YKcen.

47.

['eHepanbHas COBOKYMHOCTb 1 BbIBOpKa.

NINDININDINININININ

10



\ Bcero | 100 |
3aounHas hopma 00yueHus
. Kon-Bo
n/n TeMbl 3aHATUN
yacoB
Kypc 1
Pazpen 1. JluHeliHasi u eekmopHas anzebpa. AHanumuyeckas 2eoMempusi.
1 Matpuupl 1 onpegenutenu. [lencteusa Hag Matpulamu. BeluncneHue onpeaenurenen. 9
" |CucTeMbl NMHENHbIX YPaBHEHWI.
2. |Bektopbl. CkansipHoe, BEKTOPHOE 1 CMeLLaHHOE NPOW3BEAEHUSBEKTOPOB. 2
3. [Mpsamas. [lunnm BTOpOro nopsaka. Metog koopanHat.OCHOBHbIE 3a4aum. 2
Pasgen 2. BeedeHue 8 aHanu3. JuhhepeHyuanbHoe UUHMe2panbHOoe UCYUCTeHue.
4. [®OyHkumsa. Obnactb onpegeneHms. OCHOBHbIE XapaKTEPUCTUKUEYHKLIMK. 2
5. |HeonpegeneHHbI 1 onpeaeneHHbIn MHTerpasbi. 2
6 HaxoxgeHne npoun3BogHON (HYHKLMM NO onpeaeneHno. HaxoxaeHue npon3sogHom 9
" |anemeHTapHbIX YHKLMI.
7. [QndpdrepeHuman dyHKLMM 1 ero NPUIOXKEHMS. 2
Pazgen 3. @yHKyUU HeckonbKUuX nepeMeHHbIX. [leoliHol uHmezpann.
8. [Mpenen 1 HenpepbIBHOCTb OYHKLMM ABYX NepPeMEHHbIX. YaCTHbIENPOM3BOAHbIE. 2
9. [9KCTpeMyM (hYHKLWW OBYX NEPEMEHHbIX. 2
10. |Bbluncrenvne 4BOWHOMO WHTErpana n ero NPUIOKEHMS. 2
Kypc 2
Pazpen 4. Yucnosble u hyHKYUOHaNbHbIE PSObI.
11. AccnepoBaHue CXoaMMOCTM YUCTIOBbIX PSAOB. 2
1 ccnepoBaHue CXOAMMOCTM CTENEHHOTO psaa. MNpuMeHeHNepsaoB K NpubnmkeHHbIM 9
BbIYUCTIEHNAM.
13. |Psagbl ®ypbe. 2
Pazgen 5. JughghepeHyuanbHbie ypasHEHUs.
14. IndhdepeHumansHble ypaBHEHUS NepBoro nopsaka. 2
15 [TnHelHble ofHOPOaHbIe AndepeHLnanbHbIe YPaBHEHUABTOPOrO NopsaKa C 9
" [NOCTOSHHBIMU KO3(h(PULMEHTaMU.
16 ITMHeNHble HeoOHOPOAHbIE AndepeHLManbHble YypaBHEHUSBTOPOro nopsaka ¢ 9
" [NOCTOSAHHBIMU KO3(hPULMEHTaMV
17. [Cuctembl gudpdepeHUManbHbIX YpaBHEHMIN. 2
Pa3pen 6. Teopusi eeposimHocmell u MameMamuyecKasi cmamucmuka.
18. [CobbITne 1 BEPOATHOCTL. [OBTOPHbIE HE3aBUCUMbIE UCTbITAHKS. 2
19. |CrnyyaiiHble BENUYMHBI U UX YACTIOBbIE XaPaKTEPUCTUKA. 2
20. [BbIBOPKYM 1 MX XapaKTEPUCTMKM. 2
Bcero yacos 40
5.4. Coneprxkanue pa3iesioB IUCIHUTIIAHBI
No
i HaumeHoBaHue pasgena CopepxaHue pasgena KomneTteHuuu
InHeitHas 1 BekTopHas anrebpa.  [Matpuupl. Buasl matpul. [enctausiHag UA-1onk1
AHanuTU4ecKasreoMeTpus. maTpuuamun. ObpatHas matpuua. Onpegenutenu
2-r0 1 3-ronopsigka u ux ceoicTea. Pasnoxenue WA-2onk-1
onpesenuTens no cTpoke (ctonbuy). Pelwexne
NO-3onk-1

CUCTEM NMHENHbIX YPaBHEHUIN N0 opMyram

Kpamepa. MatpuyHbii cnocob peLLeHns cucTem.
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MeTog aycca. Bektopbl. JIuHeHbIe onepauumm
HaaBekTopamu. [poekums BeKTopa Ha OCb.
PasnoxeHue Bektopa no optam.CkansipHoe 1
BEKTOPHOE NPOW3BEEHNE BEKTOPOB, X
OCHOBHblE CBOMCTBA 1 (OU3NYECKUIA CMbICH.
CMeLLiaHHOe Npon3BeSeHe BEKTOPOB, ero
OCHOBHbIE CBOWNCTBA UreOMeTPUYECKNA CMbICTT.
KoopauHaTHoe BbipaxeHue CKansipHoro,
BEKTOPHOIO 1 CMELLIAHHOrO NPOM3BELEHNS
BekTopoB. CucTEMa KOOpAMHAT Ha NPSIMOA,
MNNOCKOCTW 1 B MPOCTpaHCTBe. [onspHble
koopauHaTbl. OCHOBHbIE 3afjauu, peliaemble
METOLOM KoopanHaT. Mpsmas Ha nocKoCTH.
Pa3nunyHble (hopMbl ypaBHEHMI NPSAMONA Ha
NIOCKOCTW. Yron mexay npsiMbiMu.Ycriosus
napannenbHOCTU U NeprneHaVKyNSPHOCTY
NPAMbIX. PaccTosHKe OT TOYKM [0 NPSMOMN.
OnpeaeneHne n kaHOHNYeCKVe ypaBHEHMS
KpWBbIX BTOPOrO nopsiaka. JKCLEHTpUCUTET
KpuBbIX. TEXHUYECKME NPUIOXKEHNS CBOUCTB
kpuBbIX. [1110CKOCTb 1 NpsiMas B MPOCTPaHCTBe.

BeeneHune B aHanus.
[nhdepeHumansHoe 1
WHTErpanbHOe UCYUCTEHNE.

OnpegeneHue gyHKUmuM, obnactb eé
onpeaenenuns. Cnocobel 3aaanns GyHKLMK.
(OCHOBHbIe XapaKTepucTuku gyHKUmMK. padmk
hyHKUMK. CrioxHble 1 0BpaTHble DYHKLMN.
0630p OCHOBHbIX 3MEMEHTaPHbIX PYHKLWA U UX

rpacpvkos. MNpeaen unucnoson
nocnegosatenbHOCTU. [peaen yHKUMK B TOYKe
N Ha 6€CKOHEYHOCTN. BECKOHEYHO Manbley
BeckoHeuHo 6onbLume dyHKUMN. OCHOBHbIE
TEOpeMbI 0 npegenax.3ameyaTenbHble Npesensi.
HenpepbIBHOCTL PYHKLMM B TOYKe. TeopeMbl 0
HenpepbIBHbIX YHKLMAX. TOYKM paspbiBa
(byHKUmK. Onpenenexne Npou3BoaHON, eé
reoMeTpUYeCKn NU3NYECKUN CMbICTT.
YpaBHeHUs kacaTenbHoM 1 HopManu. Tabnuua u
mBaddhepeHUpoBarns. MNponssogHast
CNOXHOMN 1 06paTHONYHKUMIA. OudhdepeHuman
(DYHKLMUM €0 NPUMEHEHNE. DKCTPEMYM
(hyHKUMK. Heobxoaumble 1 4OCTaTOYHbIE
YCIOBUS 3KCTPEMyMa. Y CrIoBIUSi MOHOTOHHOCTY
yHKUMKM. OTbICkaHWe HanbonbLIero u
HaMMeHbLUEro 3HaYeHnn yHKUmK. MNpasuno
Monutans. ViccnenosaHue BbINYKNOCTA (OYHKLUMN.
Toukn nepernba. ACUMATOTbI DYHKLMIA.

Obulas cxema uccnenoBaHus yHKLMM U
nocTpoexus ee rpacdmka.lepsoobpasHas.
HeonpeneneHHblit MHTerpan v ero CBOACTBA.
Tabnuua nHTerpanos. 3ameHa NePeMEHHON W
WHTerpupoBaHue no Yactam. MHTerpuposaHue
NpoCTeNLMXpaLMOHanbHbIX Apobent.
VIHTErpMpOBaHNeE paLmoHanbHbIXAPO6eN.

MUO-lonk-1
MUA-2onk-1

WA-3onk-1
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/HTerpupoBaHme TPUroHOMETPUYECKMX U
MppaLnoHanbHbIX GYHKUMA. 3aaayumn,npuBoasLLme
K MOHATWIO ONpeseneHHOoro HTerpana.
OnpeneneHHbIA MHTerparn, ero CBOMCTBA.
dopmyna HbloToHa- NlebHuua. 3ameHa
nepeMeHHON UMHTErPUPOBAHWE MO YaCTAM.
['eOMEeTPUYECKNE U MEXAHUYECKMENPUIOKEHNS
onpeaeneHHoro nHterpana. HecobcTeeHHbIE
uHTErpans! 1-ro n 2-ro poga.

DYHKLMM HECKOSTbKMX NEPEMEHHBIX.
[1BOHOMMHTErpan.

[MoHATME (YHKUMM ABYX U TPEXNEPEMEHHDIX.
'eomeTpuyeckoensobpaxerue. Mpegen n
HenpepbIBHOCTb (PYHKLWW ABYXNEPEMEHHBIX.
HacTHble Npou3sogHble. MonHbIi
nubdeperumran. OuddepeHumpoBaHne HesBHbIX
hyHKLMA. KcTpeMyM dyHKUmK. Heobxoanmoe
ycrioBue akcTpeMyma.[loctatoyHoe ycnosue
aKCTpeMyma. [1BOMHOWM WHTerpan, ero CBOUCTBaA.
CBefeHve BONHOTO MHTErparna KnoBTOPHOMY.
eOMETPUYECKNE MMEXAHNYECKME NPUMOKEHNS
BOWHOrO MHTErpana.

UA-lonk1
UA-2onk-1

UA-3onk-1

H1cnoBble U OYHKUMOHANBbHbIE
pAabl.

Hucnosble psabl. CxognMMocTb 1 CyMMa psiga.
Heobxogumoe ycroBrecxoammocTy.
3HaKOMONOXMTENbHbIE PAABI, MPU3HAKM
CXOAMMOCTH. 3HaKouYepeayoLwmecs psapl.
Mpu3Hak JlenbHuua. AbcontoTHas nycnoBHas
cxogumocTu. CTeneHHble psabl. Teopema Abens.
VIHTepBan n paguyc cxogumoctu. Pagbl Tennopa
1 MakrnopeHa. PasnoxeHue (yHKUMA B
cTeneHHble psabl. [punoxexue psgos.
(OCHOBHbIE OnpeseneHus.

UA-lonk1
UA-2onk-1

NO-3onk-1

ndepeHLmanbHblieypaBHeHus.

NnddepeHumansHble ypaBHeHUs 1-ro nopsaka.
3apaya Kowww. OCHOBHbIE KNacchl ypaBHEHMIA,
WHTEerpupyembIx B KBagpaTypax.
[ndepeHumanbHble YpaBHEHUS BbICLLNX
NOPSIAKOB. YpaBHEHUS!, ONYCKAOLLMe NMOHMKEHNE
nopsiaka.JlnHeiHble auddepeHynancHble
YPaBHEHUS BTOPOro nopsiaka. JIMHeMHble
nuhdepeHLmansHble YpaBHEHNS C NOCTOSHHBIMM
koacppuumeHTamMun. YpaBHeHMS C NpaBom YacTbHO
cneumansHoro suga.Cuctemsl

oM depeHLmanbHbIX YpaBHEHUN.

UA-lonk1
UA-2onk-1

UA-3onk-1

Teopus BEPOSTHOCTEN U
MaTeMaTyeckas CTaTUCTHKa.

lMoHsTVe cnyyaiHoro cobbiTus. Knaccnueckoe
CTaTUCTNYECKOE ONpeaeneHus BEpOSTHOCTU.
CBoiicTBa BEPOATHOCTH. POpMyNa NOSHOM
BEPOSTHOCTU. [TOBTOPHbIE HE3ABMCUMBIE UCTIbITAHUS.
[unckpeTHble CryYaiHble BEMUYNHBI. 3aKOH
pacnpefenexns BeposTHocTen. MatemaTtunyeckoe
oXugaHue u gucnepcus. HenpepbiBHbIE CryyaiHble
BENWYUHBI. QYHKLMSA pacnpeaeneHuns u NNoTHOCTb
BEpOSATHOCTU. MaTtemaTtuyeckoe oxuaaHue u
aucnepcus. 3akoHbl pacnpefeneHust HenpepbIBHO
crnyyaitHom BenuymHbl. CTatuctuyeckoe

pacnpeaenexune BbIGopKM. MONnroH 1 ructorpaMma.

UA-lonk1
UA-2onk-1

NO-3onk-1
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OueHku napameTpoB reHeparnbHO COBOKYMHOCTY MO
ee Bblbopke.

YueOHO-MeTOAMYECKOE O0ecIIedeHHEe CAMOCTOSITEIbHOI padoThI

Temamuueckuii n1aH camocmosmenbHoU padonul

PekomeHayeMble MCTOYHMKN UHhOpMaLUK

Kon-so
(Ne nctoyHuka)
y yacoB
n/n TemaTuka camoCTOATENLHOMPAOOThI (MHTepHeT
OcHoBHas |OononHuTenbLHas pecypcbl)
o 3 | m3n8PNA)| (u3n.8PNMO) (3.9 PI)
1 | PaHr matpuubl. Teopema KpoHekepa-Kanennw. 8 12 123 123 1-6
2 | CucTembl 0GHOPOAHBIX IMHENHBIX YPaBHEHMIA. 8 12 3 45,6,7 1-6
3 | Mpsimast M nNOCKOCTb B MPOCTPAHCTBE. 8 12 12,3 4,56,7 1-6
4 | [oBEPXHOCTM BTOPOro nopsiaka. 8 12 12 123 1-6
5 | lMoctpoeHue rpadrkoB OyHKLMA. 8 12 1,2,3 1,2,3,4 1-6
OuddepeHLmpoBaHe HesBHbIXH
6 | napameTpnyecku 3agaHHbIX YHKLWA. 8 12 12,4 45,6,7 1-6
Torapudmudeckoe auddepeHLMpoBaHue.
7 HekoTopble Teopembl 0 ,Elmq)(bepeHumpyeMblx 8 1 12 1234 1-6
yHKUmsx. opmyna Tennopa.
8 | KpvBu3Ha nnockomn KpuBoid. 8 12 1,24 45,6,7 1-6
9 BekTop-(yHKLMS CKanspHOro apryMeHTa u ee 8 1 124 56.7 1-6
npom3BogHas.
10 VIHTervapoaaHme MPOCTEMLIMX MPPALYOHAnbHBIX | g 1 12 56.7 1-6
CDYHKLMA.
11 | HTerpmpoBaHue TpUroHOMeTpUYecknx yHKUMA.| 8 14 12 456 1-6
12 | HecoBCTBEHHbIE MHTErPanbI. 8 14 1.2 1234 1-6
13 [MpnbnuxeHHOe BbIMMCNEHE OMPEAENEHHOro 10 | 14 12 1234 1-6
WHTerpana.
14 | CTaTuyeckne MOMEHTbI U MOMEHTbI MHEPLMY. 10 | 14 1,2 5,6,7 1-6
3akoH 6onbLunx Yucen. Teopembl Yebbilwesa n
15 BepHynIm, 10 | 14 1,2,3 56,7 1-6
16 | MpoBepka CTaTUCTUYECKNX TUNOTES. 10 | 14 1,2,3 45,6 1-6
17 | JInHum perpeccumn. PacyeT Npsmblx perpeccui. 10 | 14 1,2 45,6 1-6
18 | JINHUM N NOBEPXHOCTN YPOBHS. 10 | 14 1,2 45,6 1-6
KacaternbHas nnockocTb U HopManb K
19 NMOBEPXHOCT!. 10| 14 12 6.7 1-6
20 | KpuonuHeiiHble UHTErpansl. 10 | 14 1,24 1234 1-6
21 | MoBEPXHOCTHbIE MHTETParbI. 10 | 14 1,2,4 56,7 1-6
Pagbl ®ypbe. Pagbl ypbe Ans YeTHbIX U
22| LeyeTHbix DYHKLMA. 10| 14 124 1234 1-6
23 | YpaBHeHus bepHynnu. 10 | 14 1,2 56,7 1-6
MpubnkeHHoe pelueHne auddepeHLmanbHbIX
24 ypaBHeHU MeTozIoM Jiinepa. 10| 14 1,2 1234 1-6
CucTembl MHEeRHbIX anddepeHLmanbHbIX
25 YPaBHEHWNC NOCTOSHHBIMU KO3hPULMEHTAMM. 10| 14 123 567 1-6
[MpunoxeHve nuHenHbIX auddepeHLnansHbIX
26 | YpaBHEHWIAK U3YYEHNIO MEXaHUYECKMX 1 10 | 14 1,2,3 45,6 1-6
ANEKTPUYECKMX KonebaHu.
27 | MoaroToBka K NPaKTUYECKUM 3aHATUSM. 10 | 14 1,2 56,7 1-6
28 | MoaroToBka K TEKYLLEMY KOHTPOSHO. 10 | 14 1,24 1,234 1-6
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29 |MoaroToBka Kk NPOMEXYTOYHON aTTeCTaLuM. 10 | 14 1,2 5,6,7 1-6
Bcero 266 | 388

Y4eOHO-MeTOAUYCCKHE MATEPHAJIBI VIS CAMOCTOATEIbHOM PadOThI:

1. baBpun U.U. «Beicmas marematuka». M., Axanemus, 2010.

2. I'mypman B.E. «Teopus BeposiTHOCTE M MareMaThyeckas CTaTUCTUKa». M.,
Bricuiee o6pazosanue, 2007 r.

3. 'amzaeBa 3.b., IlamraeB b.J[., XaupoB P.A. «®Dyukums. [Ipenen u HeNmpepbIBHOCTH
(GYHKIMM OJHOU ITepeMeHHo». T. Maxaukana 2010 r.

4. T'amzaeBa 3.b., IlamraeB b./l., TakaeBa II.A. «DnemeHTBl TeOpHH BEPOATHOCTEN».
®I'BOY BIIO «Jlarl’AY umenun M.M. JI>)xamOynaroBa». r. Maxaukana 2014 r.

5. 'amzaeBa 3.b., ITamraes b.JI., OpakoBa C.M. «Jluneitnas anredpa». ®I'bOY BIIO
«JlarT’AY umenn M.M. [IxamOynaToBa». r. Maxaukana 2015 r.

6. Jlanko II.LE., IlomoB A.I'., KoxepnukoBa JLII. «Bricmas maTrematuka B
ynpaxHeHHUsX U 3aaadax». T.1.2. M., Beicmas mkona, 2009 r.

7. YmanatoB A.A. «YucnoBeie u ¢yHKnoHanbHbie psagsy. OI'BOY BIIO «/larlAY
uMmenn M.M. JI:xamOynaroBa», r. Maxaukana, 2018 r.

8. Takaema I1.A., [TamraeB b.JI., YMmanatoB A.A. «IIpousBoanas u nuddepermman
bynkuuu. [Mpunoxenus npousBoanoi». ®I'BOY BIIO «Jlar['AY umenn M.M.
JlxamOynaroBa». r. Maxaukana, 2014 r.

9. Takaera I1.A., YmamatoB A.A., OpakoBa C.M. «D51eMEeHTBI BEKTOPHOU anTreOphI».
®OI'BOY BIIO «Jlarl’AY umenun M.M. JIxamOynaroBa». . Maxaukaia, 2018 r.

MeToanveckue peKOMEHIAlMU CTYACHTY K CAMOCTOAATeILHOM padore.

CamocrosiTeibHasi padoTa CTYJEHTOB, MPEyCMOTPEHHAs Y4YEOHBIM IJIAHOM B 00bEMe
He meHee 50-70% oOmiero KoauyecTBa 4acoB, COOTBETCTBYET 0OoJiee TNTyOOKOMY YCBOCHHIO
U3y4aemMoro Kypca, opMUpYET HaBbIKM UCCIEA0BATENBCKOW padOThl U OPUEHTUPYET CTYIEHTOB
HA YMEHUE MPUMEHATh TEOPETUYECKUE 3HAHUS HA MTPAKTHKE.

CamocrosTenbHast paboTa HOCUT CUCTEMAaTHYECKHUI XapakTep.

Pe3ynbTaThl  caMOCTOSITETbHOM  paOOThl  KOHTPOJIMPYIOTCS — TMPENOJaBaTelieM U
YUHTBHIBAIOTCS IIPH aTTECTAI[MH CTYACHTa (3a4eT, 9k3aMeH). [Ipu 3ToM MpOBOASTCS  TECTUPOBAHHE,

IKCIPECC-0NPOC HAa MPAKTUYECKHUX 3aHATHUSX, 3aCIylIMBaHUE JIOKJIAOB, pedepaToB, mpoBepKa
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NUCHbMEHHBIX paboT H T.1.

3agaHus 17151 CAMOCTOSITEIbHONW paboThl COCTABIISIOTCS 1O pa3zesiaM U TEMaM,I10 KOTOPbIM
HE TPEeAyCMOTPEHbl ayIUTOPHBIE 3aHATHUA, JTUOO TpeOyeTcsl NOMOJIHUTEIBHO IMpopadboTaTh U
pOoaHAIM3UPOBATh PaCCMaTPUBAEMbI MPETNoJaBaTelieM MaTepHral B 00beMe 3arIaHuPOBAHHBIX
YacoB.

JIis TIOATOTOBKM K 3aHATHSM M BBIMOTHEHHS CaMOCTOSITENIBHON paboThl, CTyIACHTaM
PEKOMEHIYIOTCSl y4eOHO-METOJWYECKUE HW3JaHus, a TakKkKe METOAMYECKHEe MaTepHalbl,
BBINYIIEHHbIE Kadeqpoil CBOUMHU CHUIIAMU U IIPEIOCTABIIIEMbIE CTYI€HTAaM BO BpeMsl 3aHATHUI!

e HarjsiAHbIe TocoOus (IUTaKaThl)

® TI0CCapHil - CIIOBaph TEPMHHOB IO TEMATHKE AUCIUTITHHBI

® TE3UCHI JICKLUU.

CamocrosiTeibHasA padoTa ¢ KHMIoil. B Hale BpeMsl KHUra CyIIecTBYeT B JIByX (hopmax:
TPaJAULIMOHHOMN U 3JEKTPOHHOU. B MHTEpHETE CyIIECTBYIOT LieJible OMOIMOTEKH, paciioiaraoiime
J€CSITKAaMHU ThICAY AJIEKTPOHHBIX TEKCTOB. CeronHs B 00IlecTBE NpeodiagaeT MHEHHUE, YTO
revaTHasi KHUTa ¥ €€ KOMIBIOTEPHBIM TEKCT MOTOJHSIOT ApYT Apyra. Mcnomb3ys 3JIeKTpOHHBIN
BapUaHT KHUTHY 3HAYUTEJIbHO OBICTpEE MOATOTOBUTH HA €ro 0a3e pedepar, KOHTPOIbHYIO paldoTy,
IOJIOTHATh TEKCT CBOEH paboThl oA TpeOyemblil yueOHbIM 3a1aHueM oObeM. [leyaTHble KHUTH
ropasJio Jierde u y1o0Hee YuTaTh.

Pabota ¢ KHUTOH, CTYZEHTHI CTAIKUBAIOTCS C PsAOM IpobsieM. O1Ha U3 HUX —Kakasi KHUTa
ayuqmie. llenecoo6pa3sHo B mepByr0 ouepeap OOpaTUTbCA K JIMTEpaType, pEKOMEHI0BAaHHOU
npenojasareneM. LlenecooOpazHo mpouynTaTh aHHOTALMIO K KHUIE Ha €€ CTPaHMIIaX, B KOTOPOH
yKa3aHO, KOMY M JUIsl KaKuX 1LieJeil OHa MOXET OBbITh MOJIE3Ha.

Hpyras mpobirema — kak 3((}EKTHBHO YCBOUTH MaTepuan KHHTH. KauecTBO ycCBOEHHUs
y4e0HOro MaTepuayia CyIIeCTBEHHO 3aBHCST OT MAaHEPhI MPOUYTEHUS KHUTH. MOXHO BBIJICIHUTD
ISITh OCHOBHBIX IIPUEMOB PabOThI C JIUTEPATYPOH:

YreHue-nmpocMOTp UCTIOIB3YETCS ISl TPEIBAPUTEILHOTO 03HAKOMIICHHS C KHUTOH, OIIEHKH
ee neHHoctu. OH mpeanojaraeT O3HAKOMJICHHE C aHHOTAIMeH, MPeauCIOBUEM, OTJIaBICHHUEM,
3aKJIFOUEHUEM KHHTH, TIONCK TIO0 OTJIABJICHHIO HAMOOJee BaXKHBIX MBICICH W BBIBOJOB aBTOpA
IPOU3BEICHUSI.

Bri6opouHoe uteHue npeamnoigaraeT u3oupaTeaIbHOe YTEHUE OTIEIbHBIXPA3/IETIOB TEKCTA.
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DTOT METOJl UCMOJIb3YEeTCs, KaK MpaBuio, MOCIE NPEeABAPUTEIHHOTO MPOCMOTPA KHUTH, TIPHU €€
BTOPUYHOM UTEHUHU.

CkaHMpoBaHME IpPEACTaBISET OBICTPBIH IMPOCMOTP KHUTU C LEJBI0 IMOHMCKA (amMuiiny,
(axTa, OIICHKH U Ap.

VYrnyOieHHoe yTeHHe npenoaaraeT oopamieHie BHUMaHMs Ha JeTaluCOIep KaHUs TEKCTa,
€ro aHanu3 1 oleHkKy. CKOpocTh MOJJOOHOTO BUA YTEHHs COCTABIISIET OPUEHTUPOBOYHO A0 7-10
cTpanull B yac. OHa MOKeT OBbITh U BBILIE, €CIIM YUTATEINb YKe 00J1aJaeT ONpeieICHHBIM 3HAHUEM
10 TEM€ KHUTY WJIU CTaThH.

VYrny6ieHHOE YTEHNE TNTEPATyPhI IPEATIONAracT:

e CrpemiieHHne K MOHMMAHHIO MPOYUTAHHOTO. be3 MOHMMAaHMA CMBICIA, IPOYUTAHHOTO
UH(POPMAIUIO €€ OUEHb TPYIHO 3aIIOMHUTb.

e OOnymbIBaHHME W3JI0KEHHOM B KHMre uHpopmanuu. Torma coOCTBEHHBIE MBICIIH,
BO3HUKIITKE B XO/I€ 3HAKOMCTBA C Uy>KUMHU paboTaMH, MOCTYyXaT OCHOBHOMIJISI TOJy4EHUSI HOBOTO
3HaHUS.

e MbICIeHHOE BBIJICIICHUE KIIIOUEBBIX CJIOB, MJIeH pa3apo0sIeHue COEep KaHUs TEKCTa Ha
JIOTMYECKHE OJIOKHM, COCTABJICHUE IIJIaHA IIPOYUTAHHOTO. ECIM CTYyJEHT MMeEeT JeNo C JIMYHOU
KHUTOM, TO KJIIOYEBBIE CII0BA U MBICIH MOXHO MTOJYEPKHYTh KapaHAAILIOM.

e CocraBiieHHE KOHCIEKTa M3YYEHHOro Marepuana. Eciu craTes WM pas3ien KHUTHU IO
00beMy HEOOJBIIONW, TO LEIECOO0pPa3HO MNPUCTYNUTh K KOHCIEKTUPOBAHUIO, MPOYMTAB HX

MOJIHOCTBIO. B pyrux ciydasix skenaTesbHo mpountath 7-10 ctpanwmil.

7. ®OHABI OLIEHOYHBIX CPEICTB
7.1. IlepeyeHb KOMIIETEHIHII ¢ YKa3aHHEM 3TANOB UX ()OPMHUPOBAHUSB Mpolecce

O0CBOEHHUsI 00pa30BaTeIbHON MPOrPaMMbI

OucumnnuHbl /aneMeHTbl nporpaMmbl (npaktukn, TUA), yyacTeytowme B
¢opmMmpoBaHMM KOMNETEHLMM
UO-Lonk-1. Ucnonb3yeT OCHOBHbIE 3aKOHbI €CTECTBEHHO-HAYYHbIX AUCLIMNIWUH ANA PelleHUs CTaHAAaPTHbIX
3aAay B COOTBETCTBMM C HanpaBNEeHHOCTbH NPod)eCCUOHaNbHON AEATENIbHOCTH

Cemectp

1. 12,3(1,2) MatemaTtuka

2. 1,2(1,2) dusmka

3. 1(1) Xumms

4, 5(4) TennoTexHuka

5. 2,3(1,2) MaTepuanosegeHne n TEXHONOMs KOHCTPYKLIMOHHbBIX MaTepuasios
6. 7(4) ABTOMaTHKa
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7. 2,3(1,2) MHcbopmaTmka v LydpoBblE TEXHOMOTUM
8. 4 (3) TexHWKa 1 TEXHOMOrNW B CESTbCKOM XO0351CTBE
9. 3,4(2,3) [MpuknagHas MexaHuka
10. 5(5) ONEKTPUYECKNE NMEPEHMS
11. 4,5 (34) TeopeTnyeckne OCHOBbI AIEKTPOTEXHUKM
12. 5(4) ONEKTPOHHASA TEXHMKA
13. 5,6 (3,4) ONeKTpUYECKMe MaLUMHbI
14. 6 (4) CBeToTexHuKa
15. 6 (3) ONEeKTPOTEXHOMNOrNM
16. 2(1) ONEKTPOTEXHUYECKE MaTepuansbl
17. 7(4) OnekTponpueoa
18. 7(4) OnekTpocHabxeHne
19. 7(5) Jkcnnyataums anekTpoobopyaoBaHus
20. 4(3) HagexHOCTb TEXHUYECKUX CMCTEM
21, 8 (5) BbinonHeHe 1 3awmTa BbinyCKHON KBanNMMUKaLMOHHON paboTbl
M,u 20MK-1. MCHOﬂbSyeT 3HaHUA OCHOBHbIX 3aKOHOB MaTeéMaTU4eCKUX U eCTeCTBEHHbIX HayK Ans peleHunsa
CTaHAAPTHLIX 3a4a4 B arpOUHXeHepuun
1. 123(12) Matematuka
2. 1,2 (1,2) dunanka
3. 1(1) Xumms
4, 4 (4) mapasnuka
5. 5(4) TennoTexHuka
6. 2,3(1,2) MaTepuanosedeHne u TEXHONOMS KOHCTPYKLMOHHbBIX MaTepuasios
7. 5(3) MeTpornorus, cTaHgapT13aumns n ceptudmkaums
8. 7(4) ABTOMaTHKa
9. 34(2,3) [MpuKnagHas MexaHuka
10. 5(5) ONEKTPUYECKNE N3MEPEHMS
11. 4,5 (34) TeopeTnyeckne OCHOBbI AIEKTPOTEXHUKM
12. 5(4) ONEKTPOHHASA TEXHMKA
13. 5,6 (3,4) ONeKTPUYECKME MALUMHBI
14. 2(1) ONEKTPOTEXHUYECKME MaTepuansl
15. 7(4) OnekTponpueoa
16. 7(4) OnekTpocHabxeHne
17. 4(3) HageXHOCTb TEXHUYECKUX CUCTEM
18. 8 (5) BbInonHeHe 1 3alimTa BbInyCKHOWM KBanugukaLMoHHON paboTbl
Mﬂ-30nk-1_ anIMeHileT VIHd)OpMaLWIOHHO-KOMMyHI/IKaLIMOHHbIe T€XHOJIOTMU B peLlleHMn TUNOBbIX 3aja4
npocbeccmHaanoﬁ neAaTeNibHOCTU
1. 123(12) MaTematuka
2. 1,2 (1,2) dunanka
3. 1(1) Xumuns
4, 4(4) [mapaenuka
5. 5(4) TennoTtexHuka
6. 2,3(1,2) MHhopmaTuka v LMdpoBblE TEXHONOTMM
7. 3(2) CuCTEMbBI MCKYCCTBEHHOTO MHTENMNEKTA
8. 4(3) TexH1Ka 1 TEXHONOTUM B CEJTIbCKOM X0351CTBE
9. 5(5) OneKkTpuYeckne n3mepeHus
10. 5(4) ONeKTPOHHas TeXHMKa
11, 5,6 (3,4) OneKTpUYeckme MalvHbI
12. 2(1) ONeKTPOTEXHUYECKMEe MaTepuansbl
13. 7(4) OneKkTponpueoa
14. 7(4) OneKTpocHabKeHne
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15. 7(5) OKCnyaTaums anekTpoobopyaoBaHus
16. 8 (5) Lincpposble TexHomorumn B AMNK
17. 8 (5) BbInonHeHe 1 3awmTa BbInyCKHOWM KBanugukaLMoHHON paboTbl

7.2. Onncanue NoKasareJjei u KPUTEPHUEB OLICHUBAaHUSA KOMIIeTeHlII/Iﬁ

Kputepuu oueHuBaHms

Lkana no TpaguuMoHHOW NATUGANNLHON CUCTEME

Moka3artenu [onoporoBbIii MoporoBbin . .
MpoaBuHyTHINA Bbicokuu
(«<HeypoBneTBOpuTe | (<yAOBRETBOPUTE
(«xopoLio») («OTAINYHO®)
NbHOY) NbHO»)
MNO-lonk-1
3HaHua ®parmeHTapHble 3HaeT OCHOBHbIE 3HaeT 0CHOBHbIE 3HaeT OCHOBHble
3HaHMS N0 OCHOBHLIM | 3aKOHbl ECTECTBEHHO- | 3aKOHbl €CTECTBEHHO- | 3aKOHbl ECTECTBEHHO-
3aKOHaM €CTECTBEHHO- | HayYHbIX AUCLUMNINH | HAYYHbIX AUCLMNINH Hay4HbIX AUCLMNINH
Hay4HbIX AUCLMMNVH QNS peLleHns ANs peLleHns ANs peLleHns
ANS peLleHns CTaH4APTHbIX 3a4a4y B | CTaH4APTHbIX 3a4ay B | CTaHAAPTHbIX 3a4ad B
CTaH4apTHbIX 3a4a4 B | COOTBETCTBUN C COOTBETCTBUM C COOTBETCTBUM C
COOTBETCTBUN C HanpaBneHHOCTbIO HanpaBnNEHHOCTbH HanpaBneHHOCTbH
HanpaBneHHOCTbI0 npoceccnoHanbHon | NpodeccroHanbHoM npodeCccMoHarnbHoM
NpOoeCcCUOHaNbHOM BEATeNbHOCTY € [EATeNbHOCTH ¢ [EATeNbHOCTU Ha
AEATENbHOCTM CYWEeCMBEHHbIMU HECYUWeCMBEHHbIMU 8bICOKOM YPOBHE
owubkamu owubkamu
YMeHus OtcyTcTBUE YMEHNA, YMeeT ucnonb3oBatb | YMEET UCnonb3oBaTh YMeeT ucnonb30satb
NPeayCMOTPEHHbIX OCHOBHbl€ 3aKOHbI OCHOBHbl€ 3aKOHbI OCHOBHbl€ 3aKOHbI
AaHHON KOMMETEHUMEN | eCTECTBEHHO- €CTECTBEHHO-HAYYHbIX | €CTECTBEHHO-HAayYHbIX
HaYYHbIX AUCLUMNANH | AMCLMNNUH ANs AVCUMNIVH ANst
ANS peLueHns PELLEHNS CTaHAAPTHBIX | PeLeHUst CTaHAAPTHbIX
CTaHOapTHbIX 3a4a4 B | 3afay B COOTBETCTBAW | 3aay B COOTBETCTBUM
COOTBETCTBUN C C HanpaBnEHHOCTbI0 C HanpaBnEHHOCTbIO
HanpaBneHHOCTbI0 npocecchoHarnbHom npoceccroHanbHo
NpohECCUOHANbHOWM | AEATENBHOCTY C LEATeNbHOCTH 8
LEATENbHOCTU Ha HECYUWeCMBEHHbIMU nonHom obbeme
HU3KOM ypOBHe. owubkamu
HaBbiku OtcyTcTBUE MK Bnapeet ocHOBHbIMKM | BnapeeT 0CHOBHbIMY BnageeT ocHOBHbIMM
Hanuune 3aKoHamu 3aKoHamu 3aKkoHamu
(hparMeHTapHbIX €CTECTBEHHO- €CTECTBEHHO-HaYYHbIX | €CTECTBEHHO-HAYYHbIX
HaBbIKOB, HaYYHbIX OUCLMNANH | AMCLMNNUH ANS AVCUMNIVH ANst
NpPeayCMOTPEHHbIX ANS peLleHns PELLEHNs CTaHAAPTHbIX | PeLUeHUst CTaHAAPTHbIX
[aHHON KOMNETEHUMER | CTaHOApPTHbIX 3a4ady B | 3afay B COOTBETCTBAW | 3a4ad B COOTBETCTBUM
COOTBETCTBUN C C HanpaBMeHHOCTbIO C HanpaBneHHOCTbIO
HanpaBneHHOCTbIO npodeCccMoHarnbHoM npodheCccMoHanbLHo
NpoheccoHanbHoM | AeATENbHOCTY 8 [EATENbHOCTH 8
JesSATENBHOCTN Ha docmamoyHoMm 06beme | nosiHoM obbeme
HU3KOM ypOBHe.
Na-2onk-1
3HaHus ®parmeHTapHble 3HaeT OCHOBHblE 3HaeT OCHOBHbIE 3HaeT OCHOBHbIE
3HaHMS N0 OCHOBHbIM | 3aKOHbI 3aKOHb! 3aKOHb!
3aKkoHam MaTeMaTUYECKMX U MaTemMaTu4eckmx 1 MaTemMaTu4eckmx 1

MaTeMaTU4ecKuX 1
eCTECTBEHHbIX HayK
ANS peLueHus
CTAHAAPTHbIX 3aay B
arpouHxXeHepun

€CTECTBEHHbIX HayK
OS peLueHns
CTaHOapTHbIX 3a4a4 B
arpovHXeHepumn ¢
CYL{ECMBEHHbIMU
owubkamu

€CTECTBEHHbIX HayK
AN peLueHns
CTaHapTHbIX 3aday B
arpouHXeHepum ¢
HeCyWecmeeHHbIMU
owubkamu

€CTECTBEHHbIX Hayk
AN peLueHus
CTaHAAPTHbIX 3a7ay B
arpouHxeHepun Ha
8bICOKOM ypOsHE
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YmeHus OtcyTcTBUE YMEHNA, YMeeT ucnonb3oeatb | YMEET UCnonb30BaTh YMeeT ucnonb3oeaTb
NPeAyCMOTPEHHBIX 3HaHWS OCHOBHbIX 3HaHWS OCHOBHbIX 3HaHMS OCHOBHbIX
[aHHOW KOMMEeTEHUMER | 3aKOHOB 3aKOHOB 3aKOHOB
MaTemaTU4ecKkux u MaTemMaTu4eckux 1 MaTemMaTn4ecKux 1
€CTEeCTBEHHbIX HayK | ECTECTBEHHbIX HayK €CTECTBEHHbIX HayK
ANS peLleHns ANs peLleHns ANs peLleHns
CTaHAapTHbIX 3af4ay B | CTaHAApTHbIX 334a4 B | CTaHAAPTHbIX 3agav B
arpouHXeHepun Ha arpouHXeHepum ¢ arpouHXeHepum 8
HU3KOM ypOBHe. HECYWeCmBeHHbIMU nonHom obbeme
owubkamu
HaBbiku OtcytcTBMe Mnu Bnapeet 3HaHnamMm Bnapeet 3HaHnamu Bnapeet 3HaHnamu
Hannine OCHOBHbIX 3aKOHOB OCHOBHbIX 3aKOHOB OCHOBHbIX 3aKOHOB
(hparMeHTapHbIX MaTeMaTU4eCcKuX 1 MaTeMaTUyeCcKux u MaTeMaTUYeCcKuX u
HaBbIKOB, €CTECTBEHHbIX HAYK | €CTECTBEHHbIX HayK €CTECTBEHHbIX HayK
NpPeayCMOTPEHHBIX QNS peLleHns ANs peLleHns ANs peLleHns
[aHHOW KOMNETEHUME | CTaHOapTHbIX 3a4a4 B | CTaH4ApTHbIX 3af4ay B | CTaHAAPTHbIX 3a4ady B
arpovHXeHepun Ha arpovHXeHepum 8 arpouHXeHepum 8
HU3KOM ypogHe. docmamoyHom obbeme | nonHom obbeme
MUO-3onk-1
3HaHus ®parmeHTapHble 3Haet 3HaeT 3HaeT
3HaHuA no WHOPMALMOHHO- UHOPMALMOHHO- UHOPMALMOHHO-
WH(OpMALMOHHO- KOMMYHMKALMOHHbIE | KOMMYHMKALMOHHbIE KOMMYHMKALMOHHbIE
KOMMYHMKaLMOHHbBIM TEXHONOMM B TEXHONOMN B PELLUEHUN | TEXHOMOTUM B PELUEHNM
TEXHONOMAM B PEeLLEHNN TUMNOBbIX TUNOBbIX 3a4au TUNOBbIX 3a4au
PELLEHMM TUMOBbIX 3apaq npogeccroHasnbHoM npogeccuoHarnsHom
3anav npochecchoHanbHom [EeATENbHOCTU C [eATENbHOCTU Ha
npogeccroHasnbHom [EATENbHOCTM C HeCywecmeeHHbIMU 8bICOKOM YPOBHE
AEeATENbHOCTY CYWeCmBeHHbIMU owubkamu
owubkamu
YMeHus OtcyTcTBUE YMEHNA, YMeeT npuMeHaTb YMeeT npuMeHaTh YMeeT NpUMeHsTH
npeLyCMOTPEHHbIX WHOPMALMOHHO- UHOPMALMOHHO- UHOPMALMOHHO-
[AHHOM KOMMETEHUMEN | KOMMYHUKAUMOHHbIE | KOMMYHUKALMOHHbIE KOMMYHMKALMOHHbIE
TEXHOMOMM B TEXHONOMN B PELLUEHUM | TEXHOMOTUM B PELLEHNM
PEeLLEHNN TUMNOBbIX TUNOBbIX 3a4au TUNOBbIX 3a4au
3apaq NpogeccroHarnsH