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1. MACHIOPT PABOYEM IMPOT'PAMMBI YYEBHOM JUCIUILJIAHBI
MATEMATHKA

1.1. O6s1acTh npuMeHeHus1 padoveil NPOrpaMmbl
PabGouass mporpamma yueOHOW NUCHUIUIMHBI SBISETCS YACThIO MPOrPaMMBI
noarotoBkn crneuranuctoB cpeaHero 3seHa (IINICC3) B coorBerctBuu ¢ ®I'OC mo
cnenuansHocT CIIO:
21.02.13 I'eonornyeckasi CbeMKa, MOMCKH M Pa3BeKa MeCTOPOKACHHU I
MOJIe3HBIX HCKOMAaeMbIX

1.2. MecTo YyuyeOHO!i AUCHMIUIMHBI B CTPYKTYpe IMpPorpaMmMbl NOATOTOBKH
CIEeMAJTUCTOB CPeIHEro 3BeHa:

VYueOHas TUCHUIUIMHA BXOJUT B MaTeMaTHYCCKUM U OO €CTECTBEHHOHAYYHBIN
LIUKIJL.

1.3. Heam wm 3amaum y4eOHOM MAUCHMILUIMHBI — TpPe0OBaHUA K pe3yjbTaTaM
OCBOCHUSA Y4eOHOM IMCIUTIUHbI:

B pesynbraTte ocBoOeHHS yUeOHON JUCIUILINHBI 00yJaIOMMICs TOIKEH YMeETh:

- pelaTh NpUKIaAHBIC 33]]a4u B 00J1aCTH MPOo(PecCHOHaTbHON AeATeTbHOCTH.

B pe3ynbTaTe ocBOeHUST y4EOHOUM MUCIUIUIMHBI O0yYarOMUNACs T0KEH 3HATh:

- 3HAaYEHUE MaTEMATUKU B MPOPeCCHOHANBHOU AesTenbHoCTH U TTpu ocBoeHuu [ITICC3;
- OCHOBHBICE MaTEMAaTHYECKUE METOIbl PEIICHUS NPUKIAIHBIX 3a7a4 B 00JIacTH
po¢heCCUOHATIBHON JIEATEIIbHOCTH;

- OCHOBHBIE MOHATHSI U METOJIbl MATEMAaTUUECKOTO aHaIN3a, TUHEHHOM anreOpsl,
TEOPUU KOMIUIEKCHBIX YHCEN, TECOPUU BEPOSTHOCTEN U MATEMATUUECKON CTaTUCTUKH;

- OCHOBBI HHTETpAJIbHOTO U Jud(PepeHInaTbHOTO UCUUCIICHHUS.

B cootBercTBUM ¢ ®I'OC CIIO no cnenuansaoctu 21.02.13 T'eonoruueckas
ChEMKa, TIOUCKH U Pa3Be/Ika MECTOPOKACHUHN MOJIE3HBIX UCKOMAEMBIX B paMKax
OCBOCHHMS YUEOHOU TUCIUTUIMHBI « MaTeMaTuKa» y CTyJAEeHTOB (POPMUPYIOTCS
CIEAYIOIINE 001He KOMIIETCHIIUU:

Kon HaunmenoBanue pe3yabrara 00y4eHust
OK 1 [ToHuMaTh CYIIHOCTh M COLMANIbHYIO 3HAUMMOCTh CBOeW Oyayiel mpodeccun,
IIPOSIBJISITh K HEW YCTOWYMBBIN MHTEPEC
OK 2 OpraHu3oBbIBaTh COOCTBEHHYIO JAEATENbHOCTb, BBHIOMpAaTh THUIIOBBIE METOIbI U
CIO0COOBI BBIMOJIHEHUS NPO(ECCHOHATIBHBIX 33/1a4, OLEHUBATh UX 3(PPEKTUBHOCTD
Y Ka4eCTBO
OK 3 [IppHMMaTh pemeHus B CTaHAAPTHBIX W HECTAHJAPTHBIX CUTYalMsIX U HECTH 3a

HUX OTBETCTBCHHOCTD

OK 4 OcymiecTBIATh MOUCK W HCHOJb30BaHHWE WHGOpPMAIMK, HEOOXOAUMOW JUIs
3¢ (peKTUBHOrO BBINMONIHEHUS NPOGECCHOHATIBHBIX 3a]ad, MPOPECCHOHATBHOIO U
JMYHOCTHOT'O Pa3BUTHUS

OK 5 Hcnonb3oBath MH(}OPMalMOHHO-KOMMYHHKAI[HOHHBIE TEXHOJIOTUH B
npodeccuoHaIbHOMN e TETbHOCTH




OK 6

Paboratp B KONJIEKTHBE W KOMaHAE, 3(PQPEKTHBHO OOWAThCA C KOJUIETaMH,
PYKOBOJICTBOM, ITOTPEOUTEIIAMH

OK 7 Bpate Ha cebs OTBETCTBEHHOCTHh 3a Pa0OTy WICHOB KOMaHBI (IIOJYMHEHHBIX),
pe3yJIbTaT BBIMOJIHEHUS 33 JaHUI

OK 8 CaMOCTOATENbHO OMpEIeNATh 3aJaud MPO(PECcCCHOHAIBHOTO M JIUYHOCTHOTO
pa3BUTHSI, 3aHUMATHCSl CaMOOOPa30BaHUEM, OCO3HAHHO IIJIAHUPOBATH MOBBIIICHUE
KBTI (UKAITIT

OK9 OpueHTHPOBATHCS B YCIOBUSAX YACTOM CMEHBI TEXHOJIOTUH B IpOQecCHOHATBHOM

JACATCIIbHOCTH

- ipodrecCHOHATBHBIX KOMIIETeH M

Kon HaumeHoBaHue pe3yJibTaTa 00yUYeHUs
I[IK 2.4 [TogroraBnuBath  NMPOOBI ~ MHUHEPAIBHOTO  CHIPbS I TeO(DH3NYECKUX
UCCIIEOBAHUMN.
IIK 3.1. Opranu3oBbIBaTh pabOTy MEPCOHAJA HA YUACTKE.
[IK 3.2. [TpoBepsATh Ka4ECTBO BBINOJIHAEMBIX padoOT.
I1IK 3.3. Y4acTBOBaTh B OLIEHKE SKOHOMUYECKOHN 3(PPEKTUBHOCTH TIPOU3BOICTBEHHOM

ACATCIIbHOCTH IICPCOHAJIA TOAPA3ACTICHU A.

1.4. KosimuecTBO 4acoB HA OCBOEHHUE padoyeil MporpaMMbl y4eOHOM M CUMILIUHBI:
MaKCcUMaJIbHOU y4eOHOM Harpy3ku oOydarolierocsi 72 yaca, B TOM YHCIIE:
00s13aTeIbHON ay TMTOPHOU yueOHOM Harpy3ku oOydaromierocs 48 4acos;
CaMOCTOSITENIbHOM paboThl oOy4aromierocs 22 yaca;
KOHCYJIbTalMs 2 Jaca.




2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIIUILIAHBI

2.1. O0bem y4eOHOM TUCHMILIMHBI U BUAbI Y4e0HO# padoThl

Bup yueOHoi1 padoThI Oo6bem
4acoB
MakcuMmasibHasi yueOHasi HAarpy3Ka (Bcero) 72
Oobs3aTe/IbHAs ayAUTOPHAs y4eOHAsi HATPY3Ka (BCero) 48
B TOM YHCIJIE!
71a00paTOpPHBIE PAOOTHI -
MPAKTUYECKHUE 3aHATHS 32
KOHTPOJbHBIE pa0OTHI 1
CamocTosiTeJibHasi padoTa o0y4yaroierocsi (BCero) 22
B TOM YUCJIE:!
pelLIeHue IPUMEPOB 14
pelIcHue 3aj1a4 2
pPELICHUE CUCTEM YPAaBHEHUM 2
pELICHUE YPABHEHUN 2
BBIYMCIICHUE ONPEACTUTENEH MAaTPULL 2
KOHCYJIbTalLIs 2

ITpomexxyTounas arrectanus B hopme quddepeHIMPOBAHHOIO 3a4eTa




2.2. TemaTnuyeckuii Ii1aH u coaep:xanue ydeOnou qucuumiinasl MATEMATHUKA

HanmeHnoBaHue pa3aesioB 1 TEM

Coaep:xanue yueOHOT0 MaTepuasa, JjabopaTopuble padoThbl U MPAKTHYECKHE 3aHATHS, CAMOCTOATEIbLHAS
paéoTa 00y4aroumuxcs

0O0nem
JacoB

Yposensn
O0CBOEHHUS

1

2

4

Pa3znen 1. MaremaTn4eckuii
aAHAJIN3

31

Tema 1.1.
Jduddepenunanbuoe u
HHTErpajbHOE HCYHCICHHE
OK 1-3,6,8
IIK 2.4;3.3

ConepkaHue yueOHOro MaTepuaia

DyHKIHUY OAHOW HE3aBUCUMOM MEPEMEHHOM.

IIpenensl.

HemnpepbIBHOCTS QYHKITHH.

IIpon3BoiHAs, TEOMETPHUISCKUHA CMBICI.

HccaenoBanue QyHKIIHA.

HeonpenenenHslid HHTErpal.

Henocp CIACTBCHHOC MHTCTPHUPOBAHUC.

3aMcHa ITepeMEHHOM.

\O| 00| I[N ||| W —

OnpenieneHHbIi HHTErpall.

10 | Belunciienue onpeneaeHHOro HHTerpaa.

11 | 'eoMeTprYeCKH CMBICI ONIPENIEICHHOTO HHTErpaia.

12 | TIpuioskeHHsI HHTETpajia K pEIICHUIO MPUKIATHBIX 33/1a4.

13 | YacTHble MPOU3BOIHBIC.

NSNS ST NS ST STESTESTESI SIS 1S

JlaGopatopHbie paboThI

IIpakTrdeckue 3aHATHA
Beruncienue npenenos GyHKIHUHA C CTIOJIB30BAHIEM 3aMEYaTEIbHBIX MTPEACIOB
HccnenoBanue GpyHKuMit Ha HEMPEPHIBHOCTb.
HuddeperunpoBanme (HyHKIIHHA.
WuTerpupoBanme MpoCcTeHIIAX (GyHKITHIA.
Belunciienue npocTeNmux ONpeesIEHHbIX HHTETPAIIOB.
Pemenne npuxiaaHeIx 3aaad.
HaxoxxneHne 4acTHBIX IPOU3BOJHBIX.
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KonTtponsHbIe paboThl
HccaenoBanune Gpynkumii. HeonpeaeneHHBIA HHTETpaJI, ONPeAeIeHHBIA HHTErPalL.

CamocrosrenbHas paboTa 00ydaromuxcs
Perenne npuMepoB Ha BEIUUCIIEHHUE MIPEENIOB — 2 U.
Pemenue npumepoB Ha auddepeHnupoBanue — 2 4.

Tema 1.2.
OObIKHOBEHHBIE
auddepeHnnaIbHbIC YPABHEHHSA
OK 1-3,5,8
11K 2.4; 3.3

Conepxanne yueOHOTO MaTepHaja

3amauun, NpUBOISIIKE K UG PepEHIMATbHBIM YPAaBHCHHSIM.

JndbdepennmanpHble ypaBHEHHUS C pa3IeISIIONIMMHUCS TEPEMEHHBIMHU.

OOurre 1 YaCTHBIC PEIICHUSI.

OpHopoHbIe TubhepeHIaTbHBIC YPABHEHHS MIEPBOTO MOPSIKA.

|| —

JIuHeitHble 0JTHOPOIHBIE YPABHEHHSI BTOPOT'O MOPS/IKA C TIOCTOSIHHBIMHU KO3 PHUITMEHTAMH.

NSILSSTI S ST S

JlabopatopHbie paboThI

[IpakTuueckue 3aHATHS
Pemenne nuddepeHnnaIbHbIX YPaBHEHUI € pa3IeNIONIMMUCS TIEPEMEHHBIMH.
Perrenne ogHOPOIHBIX OU((QepeHINATBHBIX YPaBHEHHUI.

KoHTponbHbBIE paboThI




CamocrosTenpHas padoTa 00yJaromuxcs 2
Pemenne muddepeHnuanpHbIX ypaBHeHHH 1 mopska.
Tema 1.3. CojnepkaHue yueOHOro MaTepuaia 1
Pann1 1 UucnoBble psiibL.
OK 14,9 2 | CxomuMoCTh ¥ PACXOAMMOCTb YHCIIOBBIX PSJIOB. 2
K 3.1;3.3 3 | Ipusnak cxoaumoctu Janambepa. 2
4 | 3HaKoIepeMeHHBIC PSIbL. 2
5 | AGcooTHAs M YCIOBHAS CXOJUMOCTb PSIJIOB. 2
6 | OyHKIMOHAJIBLHBIC PSIIBL. 2
7 | CrencHHBIE PSJIBL. 2
8 | PaznoskeHue saneMeHTapHBIX QYHKIHH B psig MakiapeHa.
JlabopaTopHbie paboThI -
[IpakTuyeckue 3aHATHS 4
OmnpeneneHre CXOTUMOCTH PSIIOB IO pu3HAKy JlamamoOepa.
OmnpeneneHrue CX0UMOCTH 3HAKOTICPEMEHHBIX PSIOB.
KoHTposnbHbIe paboThI -
CamocrosTenbHast padoTa 00yyaromnuxcst 2
Perenne nmpuMepoB Ha IpuMeHeHHE Tpu3Haka Jlamambepa.
Pasgen 2. 9
KomiiekcHbIE YncIa
Tem 2.1. Copepxanue yaeOHOro Marepualia 1
KomnuiekcHsble ynciaa B 1 | [eiicTBUs HaJ KOMIUIGKCHBIMH YHCJIAMH B alTeOpandeckoi hopme. 2
anredpanyveckoii ¢popme 2 | T'eomerpuueckoe M300paXkeHHe KOMILIEKCHBIX YHCEL. 2
OK 1-3,5,9 3 | CreneHu MHUMOW €IUHUIIBL. 2
IIK 2.4;3.2; 3.3 JlaGopaTopHble paboThI -
[IpakTuueckue 3aHATHS 2
JleiicTBUS HaJl KOMIUICKCHBIMHU YHCJIAMH B aireOpandeckoi opme
KoHTpoibpHbIE paboThI -
CamocrosrenbHas paboTa 00ydJarommxcs 2
Perrenne npuMepoB ¢ KOMIUIEKCHBIMHU YHCIIAMH B alreOpamdeckoi popme.
Tema 2.2 Conepxanue yueOHOro MaTepuaia 1
KomniekcHsble uncia B 1 | Tpuronomerpuueckas hopMa KOMIUIEKCHOTO YHCIIA. 2
TPUTOHOMeTpPUYeCKOil hopme JlabopaTopHbie paboThI -
OK 1-3 [IpakTHdeckue 3aHATHS -
K 2.4 KoHTposibpHbIe paboThI -
CamocrosrenbHas paboTa 00ydaromuxcs 2
Perrenne npuMepoB ¢ KOMIUIEKCHBIMHU YHCIIAMHU B TPHTOHOMETPHICCKOH dopme.
Tema 2.3 Cogepxanne yaeOHOr0 MaTepuana. 1 2
IToka3zareabHas popma 1 | HoxasarensHas popMa KOMIUIEKCHOTO YKCIia 2
KOMILTEKCHOTO YHCJIa JlabopaTopHbie paboTHI -
OK 1-3 [IpakTHyeckue 3aHATHS -
KonTtposnsHbie paboThl -
CamocTosTenpHast padoTa 00ydaronumxcs -
Paszgen 3. DiieMeHTBI JTMHEHHOKH 15
ajnredpsl
Tema 3.1. Copepxanne yaeOHOT0 MaTepuaia
Martpuusl, onipeaeJuTe M MATPHUIL 1 Marpuiibl, onepalvy HaJl HUMU. 1 2
OK 1-3 2 Onpenenureny MaTpULl, UX BEIYUCIIEHHE. 2




JlaGopaTopHbie pabOThI

[IpakTudeckue 3aHATHS
Beruucaenne onpenenuTencii MATPUITHI

KonTposbHbIe paboThI

CamocrosTenbHast padboTa 00ydaromuxcst
Beruncaenne onpenenuTeneii MaTpHIL.

Tema 3.2. Conepxanue yueOHOrO MaTepuaia
OopaTHasi MaTpuna 1 [ OG6paruas marpuna. 2
OK 1-4 JlabopaTopHbIe pabOTEI
IIK 2.4; 3.1; 3.2;3.3 TIpaKTHUECKHE 3aHATHS
Berunciienue 00paTHBIX MATPHIL.
KoHTposbHbIe paboThI
CamocTosTenpHas padoTa 00yJaronmxcs
Tema 3.3. CojnepkaHue yueOHOro MaTepHaa.
CucremMbl JUHEHHBIX YPaBHEHU 1 | Pemenye cucTeM IMHEHHBIX YPAaBHEHUH MaTPUYHBIM METOIOM. 2
OK1-3,6 JlabopaTopHbie paboThI
MK 2.4; 3.3 [pakTryeckue 3aHATHS
Perrenne cucteM NTMHEIHBIX YpaBHEHUH MaTPUIHBIM METOIOM.
KoHTposnbHbIe paboThI
CamocrosTenbHast padboTa 00yyaromuxcs
Perrenne cucteM NTMHEHHBIX YpaBHEHUH MaTPUIHBIM METOIOM.
Pasnea 4. OcHOBBI JMCKPETHOM
MaTeMaTHKH
Tema 4.1. Copepxanue y9eO0HOro MaTepuaia
MHo:kecTBa M OTHOLICHMS. 1 DNEeMEHTHI M1 MHOXKECTBA. 2
CaoiicTBa oTHOIeHMi. Onepanuu | 2 | 3ajaHusS MHOKECTB. 2
HA/I MHOKECTBaAMHU 3 Orniepalliy HaJl MHOKECTBAMH. 2
OK 1-4 4 CBoiicTBa onepanuii HaJl MHOXXECTBAMH. 2
K 2.4; 3.3 5 | OrHomeHwMS. 2
6 | CpoiicTBa OTHOIICHHIA. 2
JlaGoparopHbie paboThHI
[IpakTHdeckue 3aHATHS
KonTtponpHEIe paboThl
CamocrosrenbHas paboTa 00ydaroIIMXCs
Pemienue npuMepoB Ha MPUMEHEHHUE CBOWCTB Ollepalliuii HaJl MHOKECTBAMH.
Pasnea 5. OcHoBBI Teopuu
BEPOSAATHOCTE 1 MaTeMaTU4eCKOI
CTATHCTHKH
Tema 5.1. Copepxanvie yaeOHOT0 MaTepuaia
OCHOBBI TEOPUH BEPOSITHOCTE 1 [ToHsiTHE COOBITHS M BEPOSITHOCTH COOBITHSI. 2
OK 1-5 2 JlocTOBEpHBIE M HEBO3MOKHBIE COOBITHSI. 2
K 2.4;3.2; 3.3 3 Kiaccuueckoe onpejiesieHue BEpOSITHOCTEH. 2
4 Teopema cii0kKeHHUSI BEpOSITHOCTEI. 2
5 Teopema YMHOKEHHUS BEPOSITHOCTEH. 2

JlabopaTopHbie paboTHI

HpaKTI/I‘lCCKI/IC 3aHATHUA

KonTtpossHbie paboThl




CamocrosTenbHas paboTa 00yJaroMuXCs 2
Pemenne npumMepoB Ha NPUMEHEHUE TEOPEM CIOKEHHSI U YMHOXKEHHS BEPOSITHOCTEH.
Tema 5.2. ConepkaHue yueOHOro MaTepuaia 1
Cayuaiinasi BeJ1u4uHa, ee ynkuus | 1 CrnyuaiiHasi BeIMYHHA. 2
pacnpeaejieHus 2 JvcKpeTHas v HenpephIBHAS CIIyYalHbIE BEJIMYUHBI. 2
OK 1-5 3 | 3axoH pacmpeneneHHs TUCKPETHOH BEITHYHHEL 2
IIK 3.3 JlaGopatopHble paboTsl -
[IpakTudeckue 3aHATH 4
[IpumeHeHne 3aK0oHa pacTpeaesieHus] AUCKPETHON BETMYHHBI.
KoHTponbHbBIE pabOThI -
CamocrosTenabHas padoTa 00yJarIuXxCcs -
Tema 5.3. CopepxaHre yueOHOro MaTepuaia 1
MaTteMaTH4yecKoe O:KUJaHuE 1 1 MareMaTuieckoe OKHUIaHue JUCKPETHON CIy4aliHOW BEJITMYUHBI. 2
AUCHepCUs CIy4YaiiHON BeJIMYHUHBI | 2 Jlucrepcus cay4aiiHOM BEIUYUHEL. 2
OK 1-3,7 3 Cpennee KBaIpaTHYHOE OTKIOHCHHE CIIYYaWHOW BEJIUYHHEL. 2
IIK 3.3 JlaGopaTtopHble paboThI -
[IpakTHueckue 3aHsITUs -
KoHTponbHBIE pabOThI -
CamocTosTenpHas padoTa 00yJaronuxcs
Pa3nen 6. MaTeMaTHyecKkne MeTOAbI 3
pelieHust NPUKJIATHBIX 32124 B
obJs1acTH NpodeccHoHAIBLHOM
JAeITeJIbHOCTH
Tema 6.1. Conepxkanue yueOHOro MaTepuana 1
MaremaTnueckne MeToAbl pemienust | 1 | Peruenne npuKIafHbIX 331a4 B 0071acTH MpodecCHOHANBHON NesTeNbHOCTH. 2
NPUKJIATHBIX 32124 B 00J1aCTH JlaGopaTopHble pabOThI -
npogeccHOHATLHOI 1eATeJbHOCTH | TIpakTUYecKUe 3aHATUS -
OK 1-9 KoHTpoibpHbIE paboThI -
K 2.4; 3.1;3.3 CamocrosrenbHas paboTa 00ydJarommxcs 2
Pemenue npukiaaHbIX 3aJ1a4 B 00J1aCTH PO eCCHOHATBHON A TEILHOCTH.
Koncyspranus 2
Bcero: 72

Jl1 XapaKTepUCTUKH YPOBHS OCBOCHHSI yU€OHOI0 MaTepualla UCIOIb3YIOTCS CIeyIoIne 0003HaYeHNUS:

1 — 03HaKOMMTENbHBIN (Y3HaBaHUE paHee U3yUEHHBIX 00BEKTOB, CBOMCTB);

2 — penpOoyKTUBHBIN (BBINOJIHEHUE JAESITEIbHOCTH MO0 00pasily, MHCTPYKIMH UJIH MO PyKOBOJCTBOM);

3 — IpOAYKTUBHBIN (IITAHUPOBAHUE U CAMOCTOSITEIILHOE BBITOJHEHHE ACATEIbHOCTH, pellieHUe MPOOJIEMHBIX 3aj1ay).
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3. YCJIOBUS PEAJIU3AIIUU YYEBHOU JUCLUILIUHBI
3.1. TpeGoBaHMsA K MUHUMAJIbHOMY MaTE€PHAJIbHO-TEXHUYECKOMY 00ecre4eHHI0
Peanuzamust y4eOHONM AMCHMIUIMHBI TpeOyeT Hamuuyusi ydyeOHOro KaOuHeTa
MaTE€MaTHKH.

O06opynoBaHue yueOHOTO KaOMHETa:
MOCAJI0YHBIX MECT TI0 KOJIMYECTBY O0yUarOIIUXCS;

00BEMHBIEC MOJIETIN TEOMETPUUECKHUX UTYD;

HAarJISIHbIE TTOCOOUS;

IJIAKATHI [I0 TEMaM;

MOPTPETHI MATEMATUKOB;

KJIaCCHAs JOCKa;

CTEJUIAX JJIs XpaHEHUs Y4eOHO-HATJISIIHBIX MaTepUajIoB U MOJIENECH;
aBTOMaTU3MpOBaHHOE pabouee MecTo: HOYTOYK Asus EEEPC
1001PEMN450\1G\1600G\10.1*WiFi\BT\4400mAh\ca

3.2. UndopMaunmoHHoe o0ecneyeHue 00yueHust

Ilepeyenr  pekoMeHAyeMBbIX  Y4eOHbIX  u3gaHui, HMHTepHeT-pecypcos,

JAOMOJHUTEIbHOM JIUTEPATYPbI

OcHoBHas nuTeparypa:

No
/o

Hcrounmk

1

bammakos M.U. Maremaruka : anreOpa W Hadalla MaTeMaTHYECKOIO
aHanuza, reometpus [Tekcr] : yueOHUK ISl CTYA. YUPEKICHUM cpell. mpod.
oOpazoBanus. — 4-e wusn., crep. / M.M.bammakoB. — Mocksa : UI]
"Akagemus", 2017. — 256 c. ISBN 978-5-4468-5988-7

bammvakoB M.M. Maremaruka( CI10) [Tekcr] : yuebnuk / bammmakos M.U. —
2-e u3a., crep.—Mocksa: KHOPYC, 2019.—394 c.

[umaueB, B. C. Maremaruka : y4eOHUK W TPAKTUKYM [IJIi CPEIHETO
npodeccronanbHoro oopazosanus / B. C. llunaues ; mox penakiueii A. H.
TuxonoBa. — 8-¢ u3., nepepad. u gorn. — Mocksa : M3narensctBo FOpaidr,
2019. — 447 c. — (IlpodeccuonanpHoe obpazoanue). — ISBN 978-5-534-
11546-8. — Tekct : anekrponHbit // OBC IOpaiit [caiit]. — URL:
https://www.biblio-online.ru/bcode/445570

Breiciras  matematnka :  y4eOHMK W TPaKTUKyM JUIsI  CPEIIHETO
npodeccuonanbHoro oopaszosanus / M. b. Xpunynosa [u np.] ; mox oOmiei
penakuuet M. b. Xpunynosoii, 1. W. L{piranok. — MockBa : 13naTenscTBo
FOpaiit, 2019. — 472 ¢. — (Ilpodeccuonansuoe obpazoanue). — [SBN
978-5-534-01497-6. — Texkcr : snextponusiii // bC IOpaitr [caiiT]. —
URL: https://www.biblio-online.ru/bcode/437476
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JlononHuTENbHAS IATEPATYPA:

No
/o

HcTounuk

5

boromosioB H.B. IlpakTtuueckue 3aHaTus 1o marematuke. B 2-x 4. Yactse 1.
[Tekct] : yuebHoe mocooue mus CIIO / H.B.boromonoB. — 11-e u3n.,
nepepadb. u gom. — MockBa : IOpaiit, 2019.— 326 c. (Cepus
[Ipodeccuonansuoe odpazoBanue). ISBN 978-5-534-08799-4

boromonos H.B. Ilpaktuueckue 3anstust mo Mmarematuke. B 2-x 4. Yacts 2.
[Tekct] : yuebHOe mocobme mmsa CIIO / H.B.boromonoB. — 11-e wu3nm.,
nepepab. u gom. — MockBa : IOpaiir, 2019. — 251 c. (Cepus :
[IpodeccuonanbHoe oopa3zoBanue). ISBN 978-5-534-08803-8

Hopodeera, A. B. Marematuka. COOpHUK 3a/1ad : y4eOHO-IIPAKTHUECKOE
nocodue Il cpeAHero mnpodeccuoHalbHOro oOpa3oBanusi / A. B.
HopodeeBa. — 2-e u3a. — Mocksa : U3gaTenscTBo FOpaiit, 2019. — 176 c.
— (ITIpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-534-08796-3. —
Tekct : anextponssiii // ObC FOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/426506

HopodeeBa, A. B. Marematuka : y4eOHUK 1  CpPEOHETO
npodeccuoHanbHoro oopazoanus / A. B. lopodeeBa. — 3-e uzn., nepepad.
nu gpon. — MockBa : HMzmarensctBo FOpaitt, 2019. — 400 c. —
(ITpodeccuonansHoe odpazoBanue). — ISBN 978-5-534-03697-8. — Tekct
: anektpoHHblid // OBC HOpaiit [caiiT]. — URL: https://www.biblio-
online.ru/bcode/426504

BECTHHUK BOPOHEXCKOI'O I'oCYZAPCTBEHHOI'O
YHUBEPCUTETA. CEPUA : ®U3UKA. MATEMATHUKA : HayuHbIlil
XKypHall / ydpenutenb : BopoHEXCKUN rocyqapCTBEHHBIN YHHUBEPCHUTET. —
Boponex : 2000 — .— Ywucno BeimyckoB B roa: 4. ISSN neuarHoii Bepcuu:
1609-0705. https://elibrary.ru — TeKCT : 3JIEKTPOHHBI

2018 Nel-4; 2019 Nel-4 (nata obpamenus: 01.06.2019

10

EcTecTBEeHHbIE U TEXHUYECKUE HAYKH: HAyd. )KypHaI /Ti. ped. A.S.XaBKuH.
— Mocksa : OO0 "UsnatensctBo "Cnytaukt", 2002— .— Beixoaur 12 pa3
B roj. ISBN neuarnoii Bepcuu 1684 — 2626. — Tekct : HemocpeCTBEHHBIM
2018 Nel-12; 2019 Nel-12

NupopmarimoHHbIe 371€KTPOHHO-00pa30BaTEIbLHbBIE PECYPCHI:

No | UcTouHuk
/11
1 DnekTpoHHas oubnroreunas cucreMa «budmoTex. M3narensctBo KV »

https://mgri-rgeru.bibliotech.ru
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https://www.biblio-online.ru/bcode/426506
https://www.biblio-online.ru/bcode/426506
https://www.biblio-online.ru/bcode/426504
https://www.biblio-online.ru/bcode/426504
https://elibrary.ru/publisher_about.asp?pubsid=995
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHRaTENSMFc4S0VQRXZLSW9LeEFnQlk2XzM1SFpXdVVJd1BzQnJRb1czcGl4eW5YVXp4MVpRSVVQVmh4VTlZVG1idUNsS0dUTlhtdUQzZ0VfR0RXR24yck5jMFJrUVdHcHNBYWRPVjVUU285dw&b64e=2&sign=d41143eaa87864d2f866cddf54951de4&keyno=17
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHRaTENSMFc4S0VQRXZLSW9LeEFnQlk2XzM1SFpXdVVJd1BzQnJRb1czcGl4eW5YVXp4MVpRSVVQVmh4VTlZVG1idUNsS0dUTlhtdUQzZ0VfR0RXR24yck5jMFJrUVdHcHNBYWRPVjVUU285dw&b64e=2&sign=d41143eaa87864d2f866cddf54951de4&keyno=17

2 DOnexTpoHHO-OMOMMoOTeUHass cuctema «W3marensctBo  Jlanwby/ Kol
NuxenepHo-rexunueckue Hayku (TromIY)
www.e.lanbook.com
3 OnexTpoHHO-OMONMMoTeyHass cuctema elibrary» / IlpaBoobnamarens:
OO6mecTBO ¢ orpaHUYeHHON O0TBETCTBEHHOCTHI0O «PYHDby» (RU)
https://elibrary.ru
4 DnekTpoHHO-6M6mMoTeunas cuctema «IBC  FOPAUT» / www.biblio-
online.ru
4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOM
JUCHUITIINHBbI
KOHTpOJII) )51 OLCHKA PE3YJILTATOB OCBOCHUA yq€6HOﬁ JUCIHUITIIMHBI
OCYHICCTBIIACTCA IIPCIIOAAaBATCIICM B IIPOLHCCCC IIPOBCACHUA ITPAKTHUICCKHUX 3aHATUMN
)51 Ha60paTOpHBIX pa60T, TCCTUPOBAHHA, 4 TaAKKC BBIIIOJHCHUSA O6y‘laIOHII/IMI/IC5I
HWHAWBUAYAJIbHBIX SaﬂaHHﬁ, IIPOCKTOB, I/ICCHGI[OBaHﬂﬁ.

Pe3yabTaTsl 06yuenus @®opMBbI 1 METOABI KOHTPOJISI M OLEHKH
(ocBOEHHBIE YMEHHs) Pe3yJIbTATOB 00Y4YeHHsI
OcBoeHHbIC YMEHHA:

- peliaTh MpUKJIAIHbIC 3aJa9H B DKcnepTHAs OI[CHKA BBIOJIHEHUSI TPAKTHUSCKON
00macTu npohecCHOHANBHOM pabotsl. KonTponbHas pabora.
ACATCIBHOCTH. DKcrepTHas OlIEHKa BBIIIOJHEHUS! CAMOCTOSITEIIbHOM
pabothl. JluddepeHnmpoBaHHbIN 3a4eT.
YCBOCHHbIE 3HAHUSA:
- 3HAUYEHHE MATEMATUKU B DKCrepTHas OIICHKAa BBITIOIHEHHS TIPAKTHYECKOH
npodeccHoHaIbHOM pabotel. KonTponpsHast pabora.
ACATCIIBHOCTH M IIPH OCBOCHHUH DKcnepTHasi OLIEHKA BBINIOJHEHUS CAMOCTOSTENbHOU
HIICC3; pabotsl. JluddepeHIMpOBaHHbIN 3a4eT.
- OCHOBHBIC MaTeMaTHYECKHE METOMbI | DKCIepTHAsl OIICHKA BBIMOIHEHHUS MPAKTUICCKOM
pelIeHusl TMpUKIaTHBIX 3a1ad B pabotsl. KoHnTponbHas pabora.
obnactu po¢eCCHOHAIBHON | DKCIepTHAs OIEHKa BBIMOTHEHUSI CAMOCTOSTEILHON
JEATeNbHOCTH; pa6otsl. [IuddepenmpoBaHHbIii 3a4eT.
- OCHOBHBIE TIOHSTHUSI © METOJIBI DKcnepTHAs OI[CHKA BBIMTOJIHEHUSI TPAKTHUECKON
MaTEMaTHYECKOI0 aHallK3a, pabotsl. KonTponbHas pabora.
JMHEWHOH anredphl, TEOPUH DKCIepTHAs OIIEHKA BBINOJIHEHUS CAMOCTOSATENBHOM
KOMILJIEKCHBIX YHCEII, TEOPHU paboTHL.
BCPOATHOCTCH U JuddepenurpoBaHHbIN 3a4eT.
MaTeMaTU4eCcKOl CTaTHCTHUKH;
- OCHOBBI HHTETPAJIHOTO U DKcnepTHas OIEHKA BBITIOJTHEHUS TPAKTHUECKON
g depeHIIaTbHOTO HCYUCIEHUS. pabotsl. KonTponbHas padoTa.
DKkcnepTHas OI[EHKA BBITIOJHEHHS CAMOCTOSATEILHON
pabotsl. IuddepeHunpoBaHHbIN 3aUeT.
Pa3paboruukmu:
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—  cpopMHPOBAHHOCTb  HPEICTABICHUH O
mporeccax M SBICHHSX, — MMEROUIMX
BEpOATHOCTHBIIT XapaKkTep, CTATHCTHYECKHX
3aKOHOMEpHOCTSIX B DCaIbHOM  MHPE,
OCHOBHBIX MOHSATHSAX 3JIE€MEHTapHOH TEOPHU

BEPOATHOCTEH; ~ yMEHHH  HAaXomuTh U
OIICHUBATH  BEPOSTHOCTH  HACTYIUICHHA
COOBITHH B MNPOCTEHINHX IPaKTHYECKUX

cuTyanusx M OCHOBHBIC XapaKTCpUCTUKH
cnyqaﬁHbe BCJIMYHH,

DK3aMeH.

TecTtupoBaHHE.

DKcrepTHast OLEHKa BBINOTHCHUS
paKTHIecKoi paboThL.
DKcrepTHast OLEHKA BLIITOTHEHHS
CaMOCTOSTETHHOI PaboTHI.

HCIIOJIB30BaHUA
nmporpamMm IIpu

— BJIaJeHUE  HaBBIKaMH
TOTOBBIX KOMIIBFOTEPHBIX
pEeIICHNH 3a1a4.

YcTHBIR 011poc.

DK3aMeH.

TectupoBanue.

DKcrepTHAast OIIEHKA BHITTOTHEHHS
MPaKTHYECKOH paboTHI.
DKCrepTHAsE OIIEHKA BBITOJIHEHHS
CaMOCTOSITEJIbHOI PabOTHI.

Paspaboryukmu:
COO MI'PU nperojaBaTenb 77:1//[/ H.C. I'aBprommkuHa
£
CO® MI'PA npenoaaBaTesb Il [".H. 3y0OkoBa
IKCNepThI:
JOLEHT, KaHIuaT
CTHU HUTY MUCuC TeXHUYECKUX HAyK ﬂf%ﬁl{pam{osa
(MecTO paboTh!) (3aHUMaeMas JI0JDKHOCTB) / (n‘fmnuer;,nﬁuunanbl,
bamuus)
npenojaBaTesib
MaTeMaTHKH 1 |
CO® MI'PU MHPOPMATHKY T Hey, I .H.Qenoposa

(MecTo paboThl)

(3annMaeMas JOJHKHOCTE )

(hamuust)

(mOANINCH, HHULIHAJIBL,
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HKCHEPTHOE 3AKJTIOUYEHUE

Ha pa6oqy}0 nporpaMmmy OUCIUITIIAHBI «MaremaTuKa» I10 CIECHHAJIbHOCTH (6azoBbIit YPOBEHB):

21.02.13 TeosrornyecKkast CheMKa, HOHCKH H pasBe/Ika MecTOPOAICHHIT MOJIe3HBIX HCKONAEMBIX.

PaspaGoruuku — 3yOkosa 'amina Huxonaesua u ['aBpromkuna Hatamus CepreeBa, IpernonapaTeii
CTapoOCKOIbCKOrO dummana  QemepanbHOro TrOCYAapCTBEHHOTO 610PKETHOTO o6p§3OBaTeanoro
yUpexK/IeHHs BEICIIEro 00pa3oBaHUs «PoccHiicKHil TOCYIapCTBEHHBIH T€0I0r0Pa3BeIOUHbIL YHHBEPCUTET
mvenn Cepro OpIUKOHUKHI3E).

PaGouas mporpaMMa COCTOUT M3 T1acropTa paGoueii mporpaMmbl y4eOHOH IMCIUIUIHHEL, CTPYKTYPbL H
MPUMEPHOTO COJepKaHHs y4eOHON MHCLAILITIHEL yenoBHit peasi3aiiy yqeOHOMH TUCUUIIIAHBL KORTPOIA 1
OLIEHKH Pe3y/IbTaTOB OCBOEHHs yueOHO! MUCIHIIIHHBL.

B pa6oueii porpamme 0003HaYCHBI 3a/aH 1 L€/ yueGHOIl JIMCIHUIIIUHBL, PEKOMEHyeMOe
KOJMUEeCTBO YacoB (s cnenuanbHocTd  21.02.13), mpejlycMOTpeHHOE MakcUMAaIbHON yueOHOM HAarpy3KH
obGyuaromterocst 351 yac, B TOM YHCIIE:

06s3aTeNIbHON ayMTOPHOI y4eOHOI Harpy3Kku 00y4aromerocs 234 ygaca;

CaMOCTOSITeNBHOM paboThl 00ydatonterocs 117 yacos.

Cozepkanue TUCIMIUIMHBI O0ECTIeunBAET NOCTHKCHHE CTYNSHTaMH JUYHOCTHBIX, TPEAMETHBIX H
MeTANpeIMETHBIX Pe3yJIbTaTOB COTJIACHO NPHUMEpPHOil IporpamMme (®TAY ®UPO) mo cnenuanbHOCTH. B
pabourx MporpaMMax OTPaKEHBI TEMATHYCCKHE Pa3/Ie/IbL: Tema 1. Pa3BuTHEe MOHATHS O 4ucIe, Tema 2.
VpaBHenus u HepaBeHctBa, Tema 3.KopHu, cTeneHu H norapudmpr, Tema 4. DJIEMEHTHI
KOMGUHATOPHKH. 5, OCHOBBl TpHUrOHOMeTpHH, Tema 6. QyHKUMH W HX CBOHCTBA, Tema 7..Havarna
MATEMATHYCCKOTO aHaTH3a Tema 8.MHTerpan u ero mpumenenne tema 9. Koopaunats 1 BekTopbl, Tema 10.
[IpsIMbIE U TLUIOCKOCTH B MPOCTPaHCTBE, TeMa 11 MHOrorpaHHuKU U Kpyrisie TeMa 12. Tena 1 MOBEPXHOCTH
BpamieHusi, Tema 13. FI3mepeHus B TI€OMETPHH. Tema 14. DieMeHTHI TEOPHH BEPOSATHOCTEH U
MaTeMaTHYeCKOH CTATHCTHKH.

®opMbl W METOZIBI KOHTPOIS H OLUEHKH COOTBETCTBYIOT PE€3yJbTaTaM o0y4eHust, B T.4. OOIIUM
KOMITCTEHIIUSIM.

Crrcok yueOHBIX W3TAHUH COACPKHT JIMTEpaTypy W VIHTEpHET HMCTOYHHKH, MO3BOJIAIOLINE OCBOHTER
cofepkanne yuaeOHOIT TICIMILTHHBI B ONHOM OOBbeMe.

PaGouas mporpamMma MOXeT ObiTh PEKOMEHIOBAaHA TSl MPUMEHEHNs B y4eOHOM Mpouecce o
cremmanbEocTr:  21.02.13 Teosornyeckasi CheMKa, [OMCKH M Pa3Be/ika MECTOPOICHHH TONE3HBIX
HCKOMACMbIX.

DKCIepT: 0.C.Kpasuosa Gz ﬁ/ —
ﬂ,OllCIlT.KaI{ﬂHTaT TCXHMYCCKHX HAYK # (ﬂOHl)?ﬁbs
CTU HUTY MUCHUC

CTVM’P;VTTY "MUCKuC" \
Mopnuch 3aBepsito

yanbHuK otaena Kappos

H.MepMuHOBa |
|
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HKCHEPTHOE 3AKJIIOYEHUE

Ha pa60qy}0 nporpamMmy JUCHHUTIIHHBI «MaremaTdkKa» II0 CHELUHATIBHOCTH (6a30BBIif yPOBEHE):

21.02.13 Teostornyeckast ChbeMKa, MOHCKH H Pa3BeIKRa MeCTOPOK/ICHHI T0JIE3HBIX HCKONACMBIX.

PaspaGoruuki — 3yOkoBa I'anuna Huxonaepsa u [appromkuaa Haranus CepreesHa, IperoiapaTe/ii
CTapoOCKOIbCKOro ¢ummana QenepatpHOrO TOCYIapCTBEHHOTO 6101)KETHOI'0 06pf.3OBaTeIILHOFO
yuperk/IeH s BBICIIEr0 00pasoBaHus «PoccuiicKkuil ToCyIapcTBEHHBIH Ie0I0ropasBeJouHbBIH yHHBEPCHTET
mvenn Cepro OpIUKOHHKUI3ZEN.

Pabouas mporpaMMa COCTOHT M3 IaciopTa paGoueif porpaMMBI y4eGHOM IMCUHMIUIHHBL, CTPYKTYPBI H
MPUMEpHOTO COASPKAHUsA yeOHOH THCLIAILITIHEL, yeroBuit peay3auy yu4eOHON IMCLHAIIHEL KOHTPOIA 1
OIIEHKH Pe3y/IbTATOB OCBOEHHUs y4eOHOH JIHCLUAIITHHEL.

B pa6oueii porpamme 0003HAYCHBI 3a/1a4H 1 /1 yueGHOM IMCIHIIMHEL, PEKOMEHYEMOe
KoJMUecTRO YacoB (s crienmansHocTd  21.02.13), mpejtyCMOTPEHHOE MaKCUMaJIbHOM yueOHO! Harpy3Ku
obyuarorerocs 351 9ac, B TOM YHCIIE:

06s3aTe IbHON ayTUTOPHOM y4eOHOl Harpy3Ku 00y4aroIIerocs 234 yaca;

caMOCTOSITENTBHOMN paboTel 00ydaromterocs 117 acos.

Cozeprkanie TUCIMIUIAHBL 00ECTICUMBAET NOCTIDKCHHE CTYASHTAMHA JIHYHOCTHBIX, TPEAMETHBIX H
MeTaIpeIMEeTHBIX Pe3y/IbTaToB COTVIACHO MPHMEPHOH MporpamMme (®IAY ®UPO) mo crenuanbHOCTH. B
pabounx mporpamMMmax OTPaKEHbI TEMAaTHYECKHE pasJIelbl: Tema 1. Pa3BuTue MOHSTHS O 4YUCIE, TeMa 2.
VpaBHeHMs W HepaBeHcTBa, Tema 3.KopHH, CTemeHM H norapuMel, TeMa 4. DJIEMEHTHI
KOMOMHATOPHKH.5.OCHOBBI TpHrOHOMETpuM, Tema 6. DyHKIMM M HX cpoifictBa, Tema  7.Hawana
MATEMATHYCCKOTO aHam3a Tema 8. VHTerpan u ero mpumenenue Tema 9. Koopunars: i BexTopsl, Tema 10.
[IpsAMBIE U IIOCKOCTH B IPOCTpaHCTBe, TeMa 11 MHOrorpaHHiKM | Kpyriible TeMa 12. Tena 1 MOBEPXHOCTH
BpamieHus, Tema 13. VI3mMepeHus B I€OMETPHH. temMa 14. DIeMEHTbI TEOPHH BEPOATHOCTEH H
MaTeMaTHIeCKOH CTaTHCTHKH.

®OopMbl M METOZbI KOHTPOIS M OUEHKH COOTBETCTBYIOT pe3yIbTaraMm o0y4enus, B T.4. OOIIMM
KOMITCTEHIIHSIM.

CrHcOoK yueOHBIX H3JaHHH CONCPXKHT iuTepaTypy ¥ WHTEPHET HCTOUHHKHM, MO3BOJAIOLINE OCBOMTL
cozepkanuie y4eGHOI TUCIUIIIMHBL B IOJTHOM OOBeMe.

PaGouas porpaMMa MOKET ObITh PEKOMEHIOBaHA JUls TPUMEHEHHs B y4eOHOM Mpomuecce 0
crermanprocTH: 21.02.13 Teosornyeckas chemKa, MOMCKH M PasBe/ika MECTOPOMICHHT MOIe3HbIX
HCKOMACMBIX.

JKCIepT: 0.C.Kpasuosa T a2d ﬂ/ o
HOIIC“T.KHH,JHT(JT TCXHHMYCCKHX HaYK 7 (HOIII}IébS
CTU HUTY MUCUC

Tt;1 HUTY "MUCuC"
N\ Moanuch 3aBepsto
H S\ uanbHUK oTAena KapposB

2\ KADPOB
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MHHOBPHAYKH POCCHUH
CTAPOOCKOIbCKHUIT ®ILTHAT

GEJTEPA/IBHOIO FOCY. IAPCTBEHHOI'O BIO/T)KETHOT O OGPA3OBATETBHOTI'O YYPEK/TEHIS
BbICHIET' O OGPA3OBAHHA

«POCCUMCKHN TOCYIAPCTBEHHBII T'EOJIOTOPA3BEIOYHbII YHUBEPCUTET
nvenn CEPI'O OPJ?KOHUKH/I3E>
(COD MI'PH)

VTBEPHIAJR 0 % COTJIACOBAHO
7P 022, WTCHB upexropa 1o CITO
e ~ P. /. baGuuera

O cworece 20 (%

90 01amd™

Oteq,

PABOYASI MPOT'PAMMA YUEBHOMN ANCLUAILINHbBI

MATEMATHKA

r. Craperit Ockon
2019w



PaGouas mporpamMma yueGHOIl AMCHHMIUIHHBI paspaGoTama Ha oOcHoBe (eaepanbHOTO
rOCYapCTBEHHOTO obpasoBarenpHoro crangapra (nanee — ®I'OC) mo crenuanbHOCTH CPENHErO
npodeccrHonanpHoro obpasosanus (ratee - CI10):

21.02.13 Teogormdeckasi cheMKa, TMOHCKH H pasBeJKa MeCTOPOKAEHHI IT0JIE3HBIX
pckomaeMbIx (YTB. pHKazoM Muno6puaykn Poccun ot 12.05.2014 N 494);

Opranu3zanus-pazpadoTUHK:

CrapoocKombekuil ¢puuan (GeAepasbHOTO TOCYIapCTBEHHOTO OFOIKETHOTO 00pa30BaTENLHOTO
YUpeKICHHSA BBICIIETO obpazosanust «Poccuiickuil rocynapcTBeHHBIH reoJIoropa3Beq0YHbIl
yunsepcnTeT nvern Cepro Opmxornkuaze» (COD MI'PN)

Pa3paboT4HKH:
I"aspromkuna Haramug CepreeBHa, IperoaBaTeslb MaTCMaTHKH CO® MI'PU
3yGxosa [amuna HukomaesHa, npenojasarens Matematukn CO® MI'PU

PACCMOTPEHA 1 OJOFPEHA

Ha 3ace1aHHH [IPeIMETHO-IIUKIOBOH KOMHCCHU
MaTeMaTHKH, QU3HKH U HHQOPMaTHKH

Mpotokon Ne_ J ot «Z%» v 20/Yr.
IIpencenarens [TITK: 7 ]7/”" [.H.3y6xoBa

PEKOMEHJIOBAHA
vuebno-MeToauyeckuM otaenoM COO MI'PU
Oy LgF W

Hauamsiux YMO (#tce/ _ EB. AHTomkuna
[




COJAEP)KXAHHUE

1. TMACHOPT PABOYEHl MNPOrPAMMBI  YUYEBHOI1
JUCHUIINHBI

2. CTPYKTYPA U COJEP)KAHUE YUYEBHOM JUCIIUILINHBI

3. YCJIOBUS PEAJIM3AIIMA YYEFHOU JUCITATLIIAHBI

4. KOHTPOJIb W OLEHKA PE3YJIbTATOB OCBOEHHA
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1. MACHIOPT PABOYEM MMPOT'PAMMBI YUYEBHOM JTUCIHUITIJIMHBI
MATEMATHKA

1.1. O6saacTh, NnpUMeHEeHUs padoyeil MporpamMmMbl

PaGouas mnporpamma o0mIeo0pa3oBaTeIbHOM  YUSOHON  JUCHHILIMHBI
«Marematukay npeaHa3HadeHa M1 U3yYCeHUS] MaTEMaTUKH B TTPO(ECCHOHATBHBIX
o0pa30oBaTeIbHBIX OPTaHU3AIUAX, PEATU3YIONUX O00pPa30BaTEIBHYIO MPOTrPAMMY
cpemHero  ooOmero  oOpa3oBaHMST B TpemelaX ~ OCBOCHUS  OCHOBHOU
npodecCHOHAIBHOM 00Opa3oBarenbHOl mporpamMmbel CIIO Ha 06a3e OCHOBHOIO
oOmiero o0pa3oBaHWS TIPU TIOJATOTOBKE CIEIUATMCTOB CPEIHETO 3BEHA TI0
CIICIIUATbHOCTH:

21.02.13 T'eosiormyeckasi CbeMKa, NOUCKM M Pa3BedKa MeCTOPOKICHUM
MOJIE3HBIXMCKOIIaeMbIX.

1.2. MecTro y4yeOHO#W IMCHUIUIMHBI B CTPYKTYpe HPOrpaMMbl NOATOTOBKH
CIEeNMAJINCTOB CPe/IHero 3BeHa:
YueOnast gucnumuimHa —«MaTtematuka»y — ABIAETCA  YYEOHBIM — IPEIMETOM
o0s3aTeNbHOM mpeaMeTHoN obnactu «Marematuku u uHPopMatukmy DPrOC
CpeaHero oo1ero oopa3oBaHuUsl.

B mpodeccronanbHbIx 00pa30BaTENbHBIX OpPTaHU3AIUAX, PEATU3YIOUINX
o0pa3zoBaTeIbHYI0 MporpaMMy cpeaHero oOiiero oOpa3oBaHUs B Mpejenax
OCBOEHHMSI MPOrpaMMbl MOJTOTOBKHM crnenuanuctoB cpeanero 3seHa (IINICC3) na
0a3e OCHOBHOro o0miero oOpa3oBaHMs, ydeOHas IUCHHIUIMHA «MareMaTukay
u3y4aercs B 0011e00pa3oBaTeIbHOM LIUKIIE.

1.3. Hean u 3aaaum y4eOHOH AUCHUILVIMHBI — TPeOOBAHHMS K pe3yJbTaTaMm
OCBOEHUsI Y4eOHOH TUCIHUIJIMHBI:

Conepkanue mporpaMmbl «MartemaTHKa» HaMpaBiICHO Ha TOCTIKCHHE
CIIEAYIOIIUX Yeleu:
* obecrnieyeHre CPOPMUPOBAHHOCTH MPEJACTABICHUN O COIUATBHBIX, KYJIBTYPHBIX
U UCTOPUYECKUX (haKTOpaX CTAHOBJICHUS MaTEMAaTHKW;
* obOecrnieueHue CcHOPMHUPOBAHHOCTH JIOTUUECKOTO, aJTOPUTMHYECKOTO U
MaTEeMaTHYECKOTO MBITIICHUS,
* obOecrieueHre chOpMUPOBAHHOCTH YMEHUN MPUMEHSTH TIOJyYCHHBIC 3HAHUS TTPU
PEIICHUY Pa3INYHBIX 33]1a4;
* obOccreueHrne C(HOPMHUPOBAHHOCTH IPEACTABICHHM O MaTEMaTHKE KaK YacTH
OOIIEYeIOBEYECKON KYJIbTYPhl, YHUBEPCATHHOM SI3bIKE HAYKH, MO3BOJISIOIIIEM
OIMHMCHIBATH U U3YUYaTh PEATbHBIC MTPOIIECCHI U SIBJICHUSI.

OcBoeHue  cojepkaHusi  y4yeOHOM — AgucuMIiuHbl  «MaremaTukay
oOecreunBaeT JOCTIKEHUE CTYICHTAMH CIEAYIOIINX pPe3yibmamaos:
* TUYHOCHIHBIX:



—Cc(OpMUPOBAHHOCTH MPEJCTABICHUN O MAaTeMaTHKE KaK YHUBEPCAIbHOM S3BIKE
HAyK{, CPEJCTBE MOJCITUPOBAHUS SIBJICHUN M TPOIECCOB, HMIEIX M METOAaxX
MaTEeMaTHKH;

—MOHMMAaHUE 3HAYMMOCTH MATeMaTHK{ IS HAyYHO-TEXHHYECKOTO TIporpecca,
c(hOpPMHPOBAHHOCTh OTHOIICHHUS K MaTEMaTHKE KaK K YacTH OOIIeYeTIOBEYCCKOM
KyJbTYphl 4Ye€pe3 3HAKOMCTBO C HMCTOPHUEH pa3BUTHS MaTEMAaTHUKH, SBOJIOIUEH
MaTEeMaTHUYCCKUX UCH;

—pa3BUTHE JIOTHYECKOTO  MBIIUICHUS, MPOCTPAHCTBEHHOTO  BOOOpa)KeHUS,
QITOPUTMHUYECKON KYJIBTYPbl, KPUTUHYHOCTH MBIILICHUS HA YPOBHE, HEOOXOAMMOM
JUTst Oy Ty1ien mpodeccuoHaIbHOM AESITEIbHOCTH, ISl IPOJOJKEHUST 00pa3oBaHus
U caMo0Opa30BaHus;

—OBJIaJICHUE MATEMAaTUYECKUMM 3HAHUSMU U YMEHHUAMH, HEOOXOIUMBIMH B
MOBCEHEBHON  JKM3HU, [JJIi OCBOCHHS CMEXHBIX €CTECTBEHHO-HAYUYHBIX
JUCIUTUIMH W JAUCIHUIUIMH  MPO(ECCHOHATBHOTO IMKJIA, IS IOJTy4YeHHUS
oOpazoBaHusT B 00JIACTSX, HE TPEOYIONIUX YrIyOJIEHHOM MaTeMaTH4YeCKOM
MOTOTOBKU;

—TOTOBHOCTb M CIIOCOOHOCTBH K 00pa30BaHUIO, B TOM YUCIIE CaMOOOpa30BaHUIO, Ha
MPOTSDKCHUH BCEW  JKM3HHW; CO3HATEIBHOE OTHOIICHHWE K  HEMPEPHIBHOMY
00pa3oBaHUIO KaK YCJIOBHIO YCHEHIHOW MpodecCUOHANbHOW U OOIIECTBEHHOM
NEeATETLHOCTH;

— FOTOBHOCTh M CIIOCOOHOCTBH K CaMOCTOSATENIbHON TBOPUYECKOM M OTBETCTBEHHOM
NEeSATEIbHOCTH;

—TOTOBHOCTh K KOJIJIEKTUBHOM pPabOTEe, COTPYAHHYECTBY CO CBEPCTHHUKAMU B
oOpa3oBaTenbHOM,  OOIIECTBEHHO  TIOJIE3HOW,  y4eOHO-HCCIIEN0BATEIbCKOM,
MPOEKTHOM U JPYTUX BUAAX JACSATEIBHOCTH;

—OTHOIIIEHHE K MPOo(eCcCUOHATBLHON NEeITebHOCTH KaK BO3MOXHOCTH Y4YacTHUS B
pEIICHUM JIMYHBIX, OOIIECTBEHHBIX, TOCYJAapPCTBEHHBIX, OOIICHAMOHAIBHBIX
npo0JieM;

* MemanpeomMemHovix:

—YMEHHE CaMOCTOSTEIbHO OMNPEEATh LEIU NEATEIbHOCTH U COCTaBIATh IUIAHBI
NEesATEIbHOCTH; CaMOCTOSITEJIbHO OCYIIECTBIISITH, KOHTPOJIUPOBATh U
KOPPEKTUPOBATh JEATEIBHOCTh; HCIIONb30BAaTh BCE BO3MOXKHBIE PECYpChl s
JOCTUKEHHSI TIOCTABJICHHBIX IIeJIed W pealn3alliyd IJIaHOB JIeATEIbHOCTH;
BbIOMpATh YCHEIIHbIE CTPATETUU B PA3JIMYHBIX CUTYAIUIX;

— yMEHHUE IPOAYKTUBHO OOIIATHCS U B3aUMOJICHCTBOBATh B MIPOLIECCE COBMECTHOM
NESTENIbHOCTH, YYUTBHIBATh MO3ULMH JPYIMX YYacCTHHKOB J€SITEIIbHOCTH,
2 HEeKTUBHO pa3pemaTbh KOH(PIUKTHI,

— BJQJICHHE HaBbIKAMU IIO3HABATEJIbHOM, y4eOHO-MCCIEA0BATEIbCKON U
MPOEKTHOM JESATENbHOCTH, HAaBbIKAMHU pa3pelieHHsl MpoOJeM; CHOCOOHOCTh U
TOTOBHOCTB K CAMOCTOSITEIBHOMY MTOUCKY METO/IOB PEIICHHUS MPAKTUICCKHUX 3a]1a4,
MPUMEHEHHUIO Pa3IMYHbIX METOIOB MIO3HAHNS;

— TOTOBHOCTb W CIOCOOHOCTh K  CaMOCTOSITEIbHOM  MH(OPMAIIMOHHO-
MO03HABATENILHOM AESITEFHOCTH, BKIIIOYAss YMEHUE OPUEHTUPOBATHCS B PA3TMUHBIX



UCTOYHUKAX HH(OpMALMM, KPUTHUYECKU OLEHMBaTb M HHTEPIPETUPOBATH
uH(bOpPMAIIMIO, TOTYYAEMYI0 U3 Pa3INYHBIX HCTOYHUKOB;

— BJIAJICHUE A3BIKOBBIMM CPEJCTBAMU: YMEHHUE SICHO, JIOTUMHO M TOYHO HM3JIaraTh
CBOIO TOUKY 3PEHMS, UCIIOIb30BaTh aJCKBATHBIE A3BIKOBBIE CPEICTBA;

— BIIaJICHHE HAaBbIKAMHU MMO3HABATEIBHON peIeKCHH KaK OCO3HAHUS COBEPILIAEMBIX
JEWCTBUM U MBICIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB MU OCHOBAHWMU, TPAHULL
CBOEr0 3HAHWs W HE3HAHWs, HOBBIX IO3HABATEJBHBIX 3a1a4 U CPEACTB I UX
JNOCTHKEHHS,

— LIEJIEYCTPEMIIEHHOCTh B NOUCKAaX U NMPUHATHHM PELIEHUM, cOOOpa3uTENbHOCTh U
UHTYULUS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX IMPEICTaBICHUN; CIIOCOOHOCTH
BOCIIPUHUMATh KPacoTy U TAPMOHHUIO MUPA;

* NPeOMemHbIX:
— c(opMUPOBaHHOCTh TMPEACTABICHUI O MATEMAaTHKE KaK YacTH MHPOBOM
KyJbTYpbl W MECTE€ MAaTeMaTUKh B COBPEMEHHOW IMBWIIM3aLUH, CIIOCO0AX
ONMCAHUS SIBJIEHUW PEaJbHOIO0 MUPA HA MATEMATHYECKOM SI3BIKE;
— c(hOpPMHUPOBAHHOCTh MPEJCTABICHUA O MATEMAaTUYECKUX MOHATHSAX Kak
BAKHEMIIMX MAaTEMATUYECKUX MOJEIIAX, MO3BOJSIOIIMX OINKCHIBATH W U3Yy4aTb
pa3Hble IPOLECCHl W SBICHHS; HMOHUMAHHE BO3MOXHOCTH aKCHOMATHYECKOIO
ITOCTPOCHUS MATEMaTHYECKUX TEOPUH;
— BJIAJICHUE METOJAaMM [0KA3aTelbCTB W AITOPUTMOB pPEIICHUs, YMEHHE HX
IIPUMEHSTD, IPOBOJUTH J10KA3aTEIIbHBIE PACCYKIACHUS B XOI€ PELICHUS 3a/aY;
— BJIQJICHWE CTAHJAPTHBIMM  IIpUEMAaMU  DPEIICHUSA  pPAlMOHAIBHBIX U
UppaLMOHAIbHBIX, ITI0KA3aTEIbHbIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN
Y HEPABEHCTB, UX CUCTEM; UCIOJIb30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX IIPOTrPaMM, B
TOM YUCJIE JUIs TIOMCKA IYTH PELICHHUs M WUIIOCTPALUU PELICHUs YPaBHEHUU U
HEPABEHCTB;
— c(hOpMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHUSAX MAaTEMaTHYECKOTO
aHajgu3a W KX CBOWMCTBAax, BJIAJICHUE YMEHHUEM XapaKTepHU30BaTh IOBEICHUE
(GyHKLUMIA, HWCTONB30BAHUE TMOJTYYEHHBIX 3HAHUW JUIsl ONWUCAaHUS M aHalIu3a
peanbHbIX 3aBUCUMOCTEN;
— BIIQJICHHE OCHOBHBIMH IIOHATHSMU O IUIOCKHUX M IPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBaX; CPOPMUPOBAHHOCTH YMEHUS
pacro3HaBaTh IeOMeTpUUYecKrue (UIypbl Ha depTexax, MOAENSAX U B PEaTbHOM
MUpE; MPUMEHEHNE M3YyUYEHHBIX CBOWCTB reomMeTpudeckux ¢uryp u Gopmyis ais
peleHns reoOMeTpUYECKUX 3a1ad M 3aJ1a4 C IPAKTUUYECKUM COJEPKAHUEM;
— Cc(pOpPMUPOBAHHOCTh MPEJCTaBICHUA O NpoLeccaXx MU SBICHUSAX, HUMEIOUINX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MUPE,
OCHOBHBIX TOHATHUSX JIEMEHTAPHOM TEOPUM BEPOSTHOCTEW; YMEHUW HAXOIWUTH U
OLICHMBATh BEPOSITHOCTH HACTYIJICHUS COOBITUN B MPOCTEHIIMX MNPAKTUUYECKUX
CUTyalUsAX U OCHOBHBIE XapAKTEPUCTUKHU CITyYalHbIX BEJINYWH;
— BJIQJICHUE HAaBBIKAMH HCIIOJIb30BAaHUS T'OTOBBIX KOMIIBIOTEPHBIX MPOTPaMM IpHU
peleHny 3aaa4.

B pamkax ocBoeHusi y4eOHOM IUCHUIUTMHBI «MaTeMaTuka» y CTYyJIEHTOB
bopmupyIOTCA CAeAyIOINe 001He KOMIIeTeHIMK:



Kon HaumeHoBaHue pe3yJibTaTa 00yUYeHUs

OK 1 [lonnMarh CyIIHOCTP M  COIMAJIBHYIO 3HAYUMOCTh CBOCH Oymyreit
npodeccuu, MPosBIISATh K HEH YCTOWYMBBIN HHTEpEC

OK3 [IpuHuMaTh penieHus B CTAaHAAPTHBIX U HECTAHAAPTHBIX CUTYyalMsIX U HECTU
3a HUX OTBETCTBEHHOCTh

OK 4 OcymiecTBIATh TOWCK W HCIIOJIb30BaHHE HWH(POPMAIUHM, HEOOXOIUMOM IS
3¢ (HEeKTHBHOTO BBITIOJHEHUS MPOGECCHOHATBHBIX 3a/1a4, MPOPECCHOHATBHOTO
Y JIMYHOCTHOTO Pa3BUTHSL

OK 6 PabGoTtath B KouleKTHBE M KOMaH[E, d()PEKTUBHO OOIIATHCSA C KOJUICTaMH,
PYKOBOJCTBOM, IOTPEOUTEISIMU

OK 7 Bpath Ha ce0s1 0OTBETCTBEHHOCTH 32 pabOTy YWICHOB KOMaH/bI (MOAYNHEHHBIX),
pe3yJbTaT BBINIOJHEHUS 3a1aHU I

1.4. KouuyecTBO 4YacoB Ha OCBOeHHe padodell mnporpamMMmbl YyueOHOI

AUCIHUILINHDBI:

MaKCUMaJIbHOU y4eOHOM Harpy3ku oOyuatomierocst 351 yacoB, B TOM UHUCIIE:
00s3aTeIbHON ayIUTOPHOM yueOHOM Harpy3ku oOy4aronierocs: 234 4acos;

CaMOCTOATC

JbHOM paboThl oOyyaronierocst 101 ygac;

KOHCYJIbTalMu 16 yacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCIUTLTAHBI

2.1. O6beM yuyeOHOM TUCHMIIMHBI U BUAbI Y4eOH0#l padoThl

Bup yyeOHo# padoThI O0bem
4acoB
MakcuMmasibHasi yueOHasi HArpy3ka (Bcero) 351
Oo0s3aTeIbHAs ayAUTOPHAsA Y4eOHAsi HATPY3Ka (Bcero) 234
B TOM YHCJIE:
J1a00paTopHBIe PAOOTHI -
IIPAKTUYECKUE 3aHATUS 117
KOHTPOJIbHBIE pabOThI -
CamocTosiTesibHasi paboTa 00y4aroierocs (BCero) 101
B TOM YHCJIE:
Pemnienne npumepoB 25
OrnpenenieHre NOJSIPHBIX KOOPAUHAT TOYEK Ha MJIOCKOCTH 2
Penienne ypaBHEHUI U CUCTEM YPABHEHUM 16
[TocTpoenue rpadgukoB GyHKIHIA 4
N3yuenune clnoxHbIX QYyHKIMIMA S5
Haxoxnenue dbyHkumii, 00paTHBIX JaHHBIM +
HuddepennmpoBanue GhyHKINHA 2
Haxoxaenue mpon3BoIHBIX BTOPOTO MOPSIKA 2
N3yuenne (Qu3nuecKoro CMbICIa TPOU3BOJHONW BTOPOTO 2
NOpsIIKA.
Haxoxnenue nuddepenunana GpyHKuuu 4
Pemenue 3anau 19
N3roroBnienne Tabyuil U MOJieJied MHOTOTPAHHUKOB 9
Brrunciienne  MareMaTH4eCcKOro  OXKHMAAHUSA  CIIy4alHOM 2
BEJIUYNHBI
[TocTpoeHne mpoCTpaHCTBEHHBIX (QUTYD 5
Koncyabrauuun 16

[IpomexxyTouHas artectanus B popMe IK3aMeHa




2.2. TemaTnuyecKuii JIaH U coaep:kanue ydyeOHou nucuunianabsl MATEMATHUKA

HaumenoBanue Conep:xanue yueOHOT0 MaTepuasa, JjabopaTopublie padoThl M NPAKTHUYECKHE 3aHATHS, CAMOCTOSITeJIbHAsA padoTa O0bem yacoB YpoBensn
pa3fiesioB M TeM ob0yyammxcs OCBOEHUS
Auredopa 2 3 4
Beenenune 2
Conepxxanue yueOHOTO MaTepuajia 5
Tema 1. 1 | Henble u pannoHaabHbIe uncia. JleiicTBuTenpable  uuncia. [IpubnmkeHHble BeIYUCAeHU. [IpudamkeHHOe 2
PasBurtue nousitus o 3HAYCHUE BEJIUYMHBI U MOTPEITHOCTH MPUOIMKCHU.
uuciie. 2 | KommnekcHbie gucna. ['eomeTpruieckoe mpecTaBiIeHne KOMIUIEKCHBIX drcel. JIeHCcTBHS HaJl KOMIUICKCHBIMH 2
OK 1:37 6. YHUCJIIAMHU.
3 | Tpuronomerpuueckas popma KoOMIUICKCHOTo yrcia. [Toka3arenpHas hhopMa KOMILUICKCHOTO YHCIIA.
JlabopatopHbie pabOThI -
IIpakTuueckue 3aHATUS
BrimosHeHHE TPUOTMKEHHBIX BBIYUCIICHUH.
BrimonHeHUe NeWCTBUN Hal KOMIDICKCHBIMH YHCIIaMHU B areOpandeckoi hopme.
BrmonHeHue neiicTBril HaJl KOMIUIEKCHBIMA YHCJIaMHU B TPHTOHOMETPHYECKOHN M TOKa3aTeIbHON (opMax.
KonTponbHbie paboThI N
CamocrosTenpHas padoTa 00yJaromuxcs 4
Pemenue npumMepoB Ha IPUOTIKEHIE 3HAYCHUH BEIMYNH — 2.
OmnpepesneHne TONAPHBIX KOOPAWHAT TOYECK HA TNIOCKOCTH — 2.
CojeprxaHne yaeOHOro MaTepraa 10
Tema 2. 1 PaBHOCUIIBHOCTH YpaBHEHH, HEPABEHCTB, CUCTEM. PaninoHaabHbie ypaBHeHH. CucTeMbl ypaBHeHUH. OCHOBHBIC
YpaBHeHus1 u MIPUEMBI UX PEIICHHUs (Pa3I0KEeHU HA MHOJKHATEIH, BBEICHIE HOBBIX HEH3BECTHBIX, IIOJICTAHOBKA, TpadUIeCKUit
HEpaBeHCTBA METON).
OK7 2 | MppaunoHaibHbIe YPaBHEHHSI. 2
3 Pemenre HepaBEHCTB MEPBOM CTENEHU U CUCTEM HEPaBEHCTB. MeTo 1 MHTEPBAJIOB. 2
4 | UzobpakeHre Ha KOOPAUHATHOH IDIOCKOCTH MHOYKECTBA PEIICHU YPAaBHEHNUH W HEPABEHCTB C IByMsI 2
TNIEPEMEHHBIMU U UX CUCTEM.
5 [MpuMeHeHHE MaTEMaTHYSCKIX METOJIOB [T PEIICHHUS COACPIKATEILHBIX 3a/1a4 U3 Pa3IHYHBIX 00JacTeil HAYKH U 2
MIPAKTHKH.
JlabopaTopHBIe PadOTHI -
IIpakTudeckue 3aHATUSL 10
Pemenne ypaBHeHUI IEpBOil ¥ BTOPOH cTENeHN (OCHOBHBIE IIPHEMBI X PEILCHHUS).
Pemenue HepaBeHCTB TIEpBOI M BTOPOH CTETIEHH (OCHOBHBIC TTPHEMBI X PEIICHHUS).
Pemenne cuctem ypaBHeHuUM
Pemenne uppanroHaibHBIX YpaBHEHUMN.
Hcnonp3oBanne CBOUCTB ¥ rpadukoB QyHKIMN AJIs pelieHus] YpaBHEHUI U HEPABEHCTB.
KonTponbsHbie paboThI -
CamocTosTenbHas paboTa 00yJarouXxcst 6

Pemenne MTUHEHHBIX W KBapaTHBIX HEPABEHCTB, CHCTEM HEPABEHCTB — 2 4
Pemenne nppaiimoHaIbHBIX YpaBHEHUH -2 9




Pemienne cuctem  ypaBHEHUH MNepBOW CTENEHHW C IMOMOUIbIO ONpEAEIUTENe BTOPOTrO M TPEThEro
nopsiika-24

CopeprxaHie yueOHOro MaTepuana 14
Tema 3. Kophuu u crenenn. KopHu HaTypalbHOI CTEIIEHU U3 YKCa U UX cBoicTBa. CTENeHH ¢ pallMOHAIbLHBIMU
KopHn, crenienn n MOKa3aTessIMH, X CBOMCTBA.
Jiorapumsl 2 | CreneHH ¢ IeHCTBUTENLHBIMY NTOKa3aTelas M. CBOMCTBA CTENEHH C JEHCTBUTEILHBIM ITOKA3aTEIEM.
OK 1,3,6 3 | Jlorapudm. Jorapudm uncia. OCHOBHOE JTOTapHMOMHIECKOE TOXKIECTBO. JIeCATHIHBIE H HATypaIbHBIE JOrapUdMBL. 2
4 | TlpaBuna nevictBuii ¢ morapudmamu. Ilepexo K HOBOMY OCHOBAHHIO. 2
5 | IlpeobOpa3oBanue anredOpanyeCKux BeIpaKeHUH. 2
6 | IIpeoOpa3oBaHue palMOHAIbHBIX, HPPAUOHAIBHBIX ,CTCIICHHBIX BBIPAXKCHUI. 2
7 | Tlpeobpa3zoBaHue MOKa3aTeIbHBIX M JJOTapU(PMUUECKHX BRIPAKCHHH. 2
JlaGoparopHsie pabOTHI -
IIpakTuueckue 3aHATUSL 14
BeInoHeHHE TOKICCTBEHHBIX MTPe00pa30BaHuil Ha/l CTCIICHHBIMU BBIPAKCHUSIMHU.
IIpeobpa3oBaHne U BEIYUCICHHE JIOTaPH(OMUICCKAX BEIPAKCHUH.
IToctpoeHue rpaMKOB CTEMEHHBIX, TOKA3aTEIBHBIX U JIOTapUPMHUICCKUX QYHKIUI.
HaxoxeHre 3HaUCHUI CTETIICHEH ¢ palliOHAaIbHBIMU [TOKA3aTeIISIMH.
Pemenne noka3aTenbHBIX ypaBHCHUM.
Penienue sorapuMUUCCKUX YPAaBHCHUH.
KouTposbHbie paboThI -
CamocrosTenpHas padoTa 00ydJaromuxcs 14
Tloctpoenue rpadMKOB CTEICHHOMN U IorapuPMUYECKON (YHKIUH — 4 4.
PelieHne moka3aTenbHBIX U JIOTapU(DMUICSCKUX YPAaBHEHUN — S4.
Pemenue cucreM JIorapupMUIECKUX YpaBHEHUH — 5.
Kom0Ounaropuka,
CTATHCTHKA U TEOPHsI
BEPOSITHOCTEI
Conepxanne yueOHOro MaTepraa 6
Tema 4. 1 | OcHOBHEIC TOHATHSI KOMOMHATOPHKH. 3a71a91 Ha MOJICUET YUCIIa pa3MeIleHHUA, IepEeCTaHOBOK, COUCTAaHHH.
JeMeHTbI 2 | Pemenue 3a1au Ha niepe6op BapuanToB. Popmyna 6uHoMa Hetorona. CBolicTBa OMHOMUHANBHBIX KO()(DHUIIMEHTOB.
KOMOHHATOPUKH 3 | Tpeyronbuuk [Tackarsi.
OK 1,3,6,7. JlaGopaTopHble paboThl -
[IpakTHyeckue 3aHATHI
Pemenne koMOMHATOPHBIX 33724 Ha MOJCUET YUCIIA pa3MEIICHHH, IepECTaHOBOK.
Pemmenne KOMOMHATOPHBIX 3a7]a4d HA MOJICUET COUCTAHUH, TepedOp BapHAHTOB.
Peuienue 3a1au Ha npuMeHeHue Gpopmyiibl OuHoma HproToHa
KouTposbHbIe paboThI -
CamocrosiTenbHas padoTa 00yJaromuxcs
PemeHne nprMepoB Ha MPUMEHEHHE NPUHIIHIA MATEMAaTHISCKON HHIYKIIHU — 64.
Conepxanue yaeOHOro Marepuaa 15
Tema 5. 1 | Pagmannas mepa yria. BpamarensHoe nsmkenue. CUHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC YHCJIa. 2
OcHoBbI 2 | ®opmysbl IpUBEIEHHUSL. 2
TPUTOHOMETPHU 3 | ®opmyasl cinoxenus. PopMyJibl yaABOeHUsI. POPMYJIbI IOJIOBUHHOTO apTyMEHTA. 2
OK 1,3,4. 4 | TIpeobpa3oBaHKs CyMMBI TPHTOHOMETPHUECKUX (QYHKIIMH B IPOM3BEICHNE U TIPOU3BEICHHS B CYMM. BEIpaKeHHE 2
TPUTOHOMETPHYECKUX (YHKIIMI Yepe3 TAHIeHC MOJIOBUHHOTO apryMeHTa.
5 | IlpocrTeiilline TPUrOHOMETPUUECKHUE YPABHEHHUS. 2
6 | Ipocrelimue TPUTOHOMETPHUYESCKHE HEPABESHCTB. 2




7 | O6paTHBIE TPUTOHOMETpUUECKHE QYHKLIUU. APKCHHYC, apPKKOCHHYC, apKTaHT€HC

JlaboparopHbie pabOThI

TIpakTHueckue 3aHATUSA 16
BeImosHeHVE TOXKIECTBEHHBIX TIPE00Pa30BaHN B TPUTOHOMETPHUUESCKUX BHIPKCHHSX.
Pemenne mpuMepoB Ha IPIMEHEHNE TPUTOHOMETPHIECKHIX (GOPMYTIT .
Pemenre TpuroHoMeTpUYECKUX YPaBHEHHH .
Peniennie TpUroHOMETPUYECKUX HEPABEHCTB.
PenieHue mpuMepoB Ha HAXOXKJICHUE OOPATHBIX TPUTOHOMETPHICCKHX (DYHKITHIA.
KoHTposabpHbIE pabOThI -
CamocTosTenbHas paboTa 00yJaroIuXxcst 15
Pemenue npumMepoB Ha 10Ka3aTENbLCTBO TOXKIECTB — 44.
Pemenue npuMepoB Ha npuMeHeHHE HOPMYJIT IPUBEICHUS — SU.
Pemenne nprMepoB Ha MpeoOpa3oBaHNe MPOU3BEICHUS TPUTOHOMETPHYECKUX (DYHKIHUN B CYMMY-64.
Tema 6. CojepxaHne yaeOHOro MaTepraa 9
DyHKIHMHU U UX Oynukiusa. O0acTh ONPEACICHUS K MHOXKECTBO 3HaueHU. [locTpoenue rpadukoB GyHKIHIA, 3aTaHHBIX
cBolicTBa Pa3IHIHBIME cioco0aMuL.
OK 6,7 2 CBoiicTBa (QyHKIUI: MOHOTOHHOCTb, YeTHOCTh HEUETHOCTh, OTPAHUYCHHOCTb, IIEPUOTUIHOCTE. ITpOMEKYTKH
BO3pacTaHus U yObIBaHMS, HAMOOJIbIIICe U HAUMEHBIIICE 3HAUCHHUS, TOUKH dKCTpeMyMa. ['paduueckas
HHTECPIPETAIIHS.
3 [IpuMepsl PyHKIIMOHAIBFHBIX 3aBECUMOCTEH B peabHBIX IPOILIECCaX M SIBICHUIX.
4 O6patubie Gyukuun. I'paduk o0paTHOH GYyHKIHH. AprUpMeTHUECKHE onepauny Haa GyHkuuaMu. CaoxHas
GYHKIH.
JlabopatopHbie pabOThI
IIpakTuueckue 3aHATHS 9
ITocTpoenue u ureHne rpadukoB QyHKITHH.
HUccrnenoBanne QyHKIHN.
CBoiicTBa JINHEHHOH, KBaAPaTUIHOM, KyCOUYHO-JIMHEHHON 1 JPOOHO-TMHEIHON (QyHKIHH.
Ooparnble ¢pyHkiwu 1 ux rpaduku. [peodpazoBanus rpaduka QyHKIUH
KouTpoJbHbIe paboThI -
CamocrosTenbHas padoTa 00yJaromuxcs 9
Wzyuenne cnoxHpix ¢yHkuid. [loctpoenue rpadukos — 5 4.
Haxoxnenne GyHKIWiH, 0OpaTHBIX TaHHBIM — 44.
Hauvana
MaTEMATHYECKOT0
aHaJm3a.
Cosiepkanue yueOHOro MaTepuasia 12
Tema 7. 1 TTocnenoBaTenbHOCTH. CrIOCOOBI 3a]aHUs M CBOMCTBA YMCJIOBBIX IMOCIeIoBaTelibHOCTeH. [ToHsATHE 0 Ipeaene 2
Hauana nocienoBarenbHoCcTU. CylllecTBOBAaHUE Mpeesia MOHOTOHHOM OrpaHUYeHHOH Mocie10BaTeIbHOCTH. beckoHeuHo
MaTeMaTH4YeCKOro yObIBarOIIasi TeOMETPUIECKasi IPOTPECCHsl U ee CyMMa.
aHaju3a 2 TTousiTHE O IPOU3BOAHON (DYHKIIUK, €€ TEOMETPUYECKHH W MEXAHHYECKMH CMBIC. YpaBHEHHE KacaTeabHOM 2
OK 3,6 K rpaduKy QyHKIHH.
3 | Ilpow3BoHAasE CYMMBI, Pa3HOCTH, MPOU3BEICHHUS, YaCTHBIC. [IpOM3BOIHBIC OCHOBHBIX YJIEMEHTAPHBIX ()YHKIUH. 2
4 | IlpuMeHeHHE MPOU3BOAHOM K MCCIICAOBAHMIO (DYHKIIMIA U MOCTPOSHHUIO rPpadh)uKOB. 2
5 | Ilpumepsl NCTIONB30BaHSI TPOM3BOIHON JJIST HAXO0XKICHHSI HAWUTYUIIEro PEIICHHUS B IPUKIATHBIX 33aa9ax. 2
6 | Bropas mpou3BoHas, ee TeOMETPUIeCKUi 1 (hU3MYecKuid CMBICI. HaxoxaeHne CKOpoCTH IS mpolecca, 2
3aJJaHHOTO POPMYJIOi U rpaduKOM.

JlaGoparopHsie pabOTHI




IIpakTuueckue 3aHATUSL 12
Berluncienne 4aeHOB NOCIEI0BATEIbHOCTH H.IIPENEIOB (hYyHKIIHH.
HaxoxaeHre npou3BOIHBIX JICMCHTAPHBIX (DYHKIIMN, ypaBHCHUS KacaTeIbHOU B 00IIEM BHIC.
[pumenenne mnpaBua u Gopmyn audpepeHIPOBaHUS, TAOIUIBI TPOU3BOIHBIX JICMEHTAPHBIX (DYHKIIHMA.
HccrenoBanve GyHKIHH ¢ TTOMOIIBIO TIPOU3BOIHOM.
Haxoxnenne HanOonpIIero, HANMEHBIIETO 3HAUCHHS M YKCTPEMATbHBIX 3HAYCHUN (QYHKIHH.
KonTponsHbie paboTh -
CamocTrosTenpHas paboTa 00yJaromuxcst 12
Pewenue npuMepoB Ha NPUMEHEHHE NIEPBOTO M BTOPOTO 3aMevaTesIbHbIX IPeJIesioB — 24,
HuddepernmpoBanue GyHkui — 24.
Haxoxxnerne npou3BOIHBIX BTOPOTO MOPSIIKA — 24.
N3yuyenune Gpu3ndeckoro cMbIciia MPOU3BOAHON BTOPOTO TOPsAKa — 24.
Haxoxnenue nuddepernuana GyHKIUN — 29
Pemenue 3a1a4 Ha mpuMeHeHHE (PU3UICCKUX MPHIOKEHUH HMHTEerpajia — 24.
Tema 8. ConepkaHue y4eOHOro Marepuaia. 7
Hnrerpan u ero 1 [TepBoOOpa3Has ¥ HHTETpaJL. 2
NpUMEHeHune 2 Dopmyna Herorona—JIeiibHuIA. 2
OK 4,7 3 [TpuMeHeHne onpeelICHHOTO MHTErpalia JUlsl HAX0XKJICHUsI IJIOIIAId KPUBOJIMHEHHOHN Tpanenu. 2
4 [IpuMephl IpUMEHEHHs HHTErpaia B (GDU3UKE M TCOMETPHH. 2
JlabopatopHbie pabOThI
IIpakTraeckue 3aHATHI 8
[Ipumenenne mnpaBua U GOPMYI HHTETPUPOBAHIS
Pemrenne 3amay Ha mpuMeHeHue ¢Gopmyibl HetoTona-JleiOHuIA.
[IpuMeHeHNe HHTETpaia K BEIYUCICHAIO (PU3NUCCKUX BEIMYUH U IUTOIACH.
KouTposbHbIe paboThI
CamocrosTenbHas padoTa 00yJaromuxcs 4
Haxoxnenne nuddepennmana GpyHKIun — 29
Pemenue 3a1a4 Ha npuMeHeHNe GU3MICCKUX MPHJIOKCHUN HHTerpajia — 24.
I'eomerpust
Tema 9. Copepxanne yueOHOro MaTepHaa. 8
KoopauHats! n 1 | [IpsmoyrompHas (IekapToBa) CHCTEMa KOOP/IMHAT B POCTPAHCTBE. ®Dopmya pacCTOSHIS MEXITy TBYMS TOYKAMH.
BeKTOPbI YpaBHeHUs chepbl, IUIOCKOCTH U IPSMO.
OK 1,37 2 | Bexropsl. Mogyns BekTopa. PaBeHCTBO BeKTOPOB. Cllo’KeHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YHCIIO.

PaznoxeHne BeKTOpa 10 HANpaBJICHUAM. YTOJ MEXAY IBYMs BekTopaMmu. IIpoekius BeKTopa Ha OCh.

3 KOOpZ[I/IHaTLI BCKTOpaA. CKaJ'IﬂpHOC IIPOU3BCACHUC BEKTOPOB.

4 Vcnonb3oBaHue KOOpAWHAT M BEKTOPOB IIPH PCIICHUHU MATCMATUYCCKHUX W MPUKJIAAHBIX 3a1a4.

JlaboparopHbie pabOThI

IIpakTraeckue 3aHATHS
BrinonHeHue qeiicTBUM Hall BEKTOPaMH.
Brinonxenue neficTBUM ¢ BEKTOpamu, 3aJJaHHBIMU KOOP/IMHATAMH.
HaxosxneHue paccTosiHUSL MEXIY TOUKAMH, Pa3JI0KEHUE BEKTOPa MO HAIIPABJICHUSIM.
Brlunciienue ckaasipHOTO NPOU3BEACHUS BEKTOPOB.
Brlunciienne BEKTOPHOTO YpaBHEHUS IPSIMOH U IJIOCKOCTH.
Hcnonp30BaHKue KOOPAMHAT U BEKTOPOB MIPH PEILICHUU MAaTEeMaTHYECKUX U MPUKIAIHBIX 3a7a4.




KonTpombpHbIe paboThI

CamocTrosTenbHas paboTa 00yJaroIuXcst 6
Pemenne 3agau mo teme «IIpsimMas aunusy. M3ydenue tembl «KpuBbIe BTOPOTro MOpsAKay.- 64.
Tema 10. CopeprxaHie yueOHOro MaTepuana 10
Hpsimble 1 wiockocrn | | | AKCHOMBI CTEPCOMETPHH U MPOCTEHiline CIICJICTBHS U3 HHX. B3aumHoe pacnosnoxkeHue aByX _TpAMBIX B
B IPOCTPAHCTBE mpocTpaHcTBe. B3anmuoe PACTIONOKECHUE MPSIMO M IIIOCKOCTH. [MapamrensHOCTS TTOCKOCTEH. ([IpH3HAK
OK 3.4.6 napaienbHOCTH mockoctel). [lepneHauKyIsipHOCTb NPSIMOM U TJIOCKOCTH. Heynennnxyns{p Y HaKJIOHHAs. YToI
MEXIy IPSIMOH U MJIOCKOCThI0. TeopeMa o Tpex MeprneHAuKyspax. JByrpanHblii yroi. Yros Mexay mI0CKOCTMU.
IlepneHaUKYISIPHOCTD IBYX INTOCKOCTEH.
2 | 'eomerpuyeckue mpeoOpa3oBaHusl MPOCTPAHCTBRA: MAPAJUICIBHBIN MEPEHOC, CHMMETPHS OTHOCHTEIBHO IIIOCKOCTH.
3 | TlapamnenbHoe nmpoekTUpoBaHue. [lmomaas OpToroHaabHON npoekinu. M300pakeHus IpOCTPaHCTBEHHBIX QUTYD.
JlaboparopHbie pabOThI -
TIpakTHueckue 3aHATUSA 10
Pewenue 3aau no crepeoMeTpumu.
M3ydeHue reOMeTpPHUCCKUX TPeoOpa3oBaHuii MPOCTPAHCTRA.
KonrponpHble paboThI -
CamocTosTenbHas paboTa 00yJaroIuXcst 8
Perenvie 3a1a4 NOBBITIEHHOM TPYHOCTH — 34.
ITocTpoeHvie MpOCTPaHCTBEHHBIX PUTYp — S4.
Tema 11. Cojeprxanue yueOHOro MaTeprana 5
MHOrorpaHHHKH 1 Bepmmnel, pebpa, TpaHi MHOTOTpaHHUKA. PazBepTka. MHOTOTpaHHBIC YTl BBIMyKIIble MHOTOTPAHHUKH.
M KpPYIJIbIe Tela Teopema Ditnepa. [Ipusma. [Ipsimas n HaknoHHAs npusMa. [IpaBunbHas npusMa. [IoBepXHOCTH IPHU3MBIL.
OK 3 Mapamnenenunen. Kyo.
2 ITupamuna. [IpaBunsHas nupamuaa. [loBepxHOCTh MUpaMuabl. Y cedeHHas nupamuna. Terpasap. [loBepxHOCTh
YCEUCHHOH MHUPaMHUIBI.
3 CuMmMeTpus B KyOe, B apajuieienumeie, B npusme u nupamuje. CeueHus Kyba, MpU3Mbl U TUPAMHU/IBL.
IIpencraBiieHre 0 MPaBUIIBHBIX MHOTOTPaHHUKAX (TETpadap, KyO, OKTasap, JOACKadAp U UKOCAdIP).
JlabopaTopHBIe PabOTHI -
[IpakTHyeckue 3aHATHI 5
Haxosx/ieHne 0CHOBHBIX AJIEMEHTOB IPHU3M U mupamuj. Pemenne 3amad.
KouTposbHbIe paboThI -
CamocrosTenbHas padoTa 00yJaromuxcs 5
HW3roToBseHue TaOJIHUII ¥ MOJIE/ICH MHOTOTPAHHUKOB — 5.
Coneprxanne yueOHOro MaTepraa 4
Tema 12. 1 Humuaap. Pa3septka nuuaapa. [TosepxaocTs. Konyc. PazBepTka koHyca. [ToBepXxHOCTS KOHYycCa. Y CeUEHHBIH
TeJia U MOBEPXHOCTH KoHyc. Pa3BepTka yceueHHoro koHyca. [loBepxHoOCTb ero.
BpaleHnst 2 OceBble ceYCHHUs U CEUCHUs, TapajuiebHbie ocHoBaHMIO. [llap u cdepa, nx ceuenus. KacaTenpHas IIOCKOCTh K
OK 3,7 cepe. [ToBepXHOCTH HIApA.
JlaboparopHsie pabOTHI -
IIpakTuueckue 3aHATUS 4
Pemenns 3a1a4 Ha HAXOXK/IEHHE OCHOBHBIX 2JIEMEHTOB IIMJIMH/PA, KOHYCa, Iapa.
KonTpospHbIe paboThI -
CamocrosTenpHas paboTa 00yJaromuxcst 4
N3roTtoBnenue Mojenel Kpyribix Tei — 24.
Pemenne 3a1a4 Ha BRIYHMCICHNE TIOBEPXHOCTEH KPYTIIBIX T — 24.
ConeprxaHue yueOHOro MaTepuaa 4
Tema 13. 1 | O6wem u ero usmepenre. MuTerpansnas Gpopmyna o6bema. O6beM Kyba, IpIMOYTOI5HOTO IapajlleIeue a.
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HN3mepenus B

O6beM mpusmel. O0beM mupamuabl. O0beM muIuHApa. O0BEM KOHyCa MOJHOIO U YCEUYESHHOr0.00beM Il1apa u

reoMeTpun TIOMAIH CHEpHI..
OK 3,7 2 Tlomo6wue ten. OTHOIIECHMS IIIOMIAACH, TOBEPXHOCTEH M 00hEMOB MOJOOHBIX TEJ.
JlaGopatopHbie pabOThI N
[IpakTuuecKkue 3aHATHI 4
PenieHue 3a1a4 Ha HaAX0XKICHHE 00HEMOB MHOTOTPAHHHUKOB M KPYTJIBIX TEIL.
KonTtponpabie paboThl -
CamocrosTenbHas padoTa 00yJaroImuxcs
N3roroBnenue Tabnwui mo reMe «O0beMbl MHOTOTPAHHUKOB U KPYTJIBIX TEIDY - 2.
PelieHue 3a/1a4 Ha BRIYHCIICHUS] 00bEMOB MHOTOTPAaHHUKOB U KPYTJIBIX Tl — 24,
Paznen
Komo0unaropuka,
CTATHCTHKA M TEOPHUs
BepPOSATHOCTEI
Tema 14. Conepxanue yueOHOTO MaTepuajia 6
JJ1eMeHTBI TEOPHH 1 | Ciyuaitroe CE)6LITI/IC U €ro BeposITHOCTB. Kitaccuieckoe onpeeneHre BEpOsITHOCTU. TeopeMbl CIIOKEHHUS M YMHOXKEHHS
BeposITHOCTEl BEPOATHOCTCH.
o MATeMATHYECKOl 2 | CinyyaiiHoe c961,1me 1 €T0 BepOosSITHOCTh. Kitaccuieckoe onpeieieHie BEpOSTHOCTH. TeopeMbl CIIOKESHHS M YMHOKCHHS
BEPOSITHOCTEH
CTaTHCTHRH 3 | Tonsitre o 3aKoHE GOIBIIMX YHCE.
OK 1,3,7
JlabopatopHbie pabOThI _
IIpakTuueckue 3aHATHS
Pemenue 3a1a4 Ha IPUMEHEHHE TEOPEM CIOXKCHHS M YMHOXKCHUS BEPOSTHOCTEH.
KoHTposabpHBIE pabOThI -
CamocrosiTenbHas padoTa 00yJaroIuXxCs 4
Pewrenue 3aau Ha prMeHeHUe (HOPMYJIIbI TIOJHON BEPOSTHOCTH — 24.
Brlunciienne MaTeMaTHYecKOTO OKUAAHNS CIYyYailHOW BEJTMYMHBI — 24,
Koncyabranuu 16
Bcero: 351

J1s XapaKTepUCTUKH YPOBHS OCBOCHMSI yU€OHOT0O MaTepuala UCIOJIb3YIOTCS ClIelyrolne 0003HaYeHNUs:

1 — o3HaKOMUTENBHBIN (Y3HaBaHHE paHee U3YUEHHBIX 00ObEKTOB, CBOMCTB);

2 — penpOoayKTUBHBIN (BBINOJIHEHNE AESITEIBHOCTH IO 00pa3ily, MUHCTPYKIIMH UJIH MO PyKOBOJCTBOM);

3 — IpOAYKTUBHBIN (IJTAHUPOBAHUE U CAMOCTOSITENILHOE BBIIIOJHEHHE AEATEIbHOCTH, pellleHUe TPOOIEMHBIX 3aj1ay).
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XAPAKTEPUCTHUKA OCHOBHbBIX BUJIOB YYEBHOM
AEATEJBHOCTU CTYAEHTOB.

Copep:xxanue o0y4eHHs

XapakTepuCTHKA OCHOBHBIX BU/IOB /IeSITeJIbHOCTH CTY/ICHTOB
(Ha ypoBHe Y4eOHBIX JelicTBHI)

BBenenue

O3HaKOMJICHHE C POJIbI0 MATEMAaTUKH B HayKe, TEXHUKE,
9KOHOMHKE, NH()OPMAIIMOHHBIX TEXHOJOTUSIX U
MPaKTUUECKOU AesTenbHoCcTH. O3HAaKOMIICHHE C IeNIIMU
Y 3a/1a4aMU U3Y4YEHUS MAaTEeMATUKU TP OCBOCHUU
npodeccuii CI10 u cnermanpHocteit CI10

AJITEBPA

Pa3BuTHne mMoHATHS 0 YHCIIE

Brimonnenue apudMeTnueckux IESHCTBHA HaJ YHCIAMU,
coueras yCTHbIE U MMCbMEHHBIEC PUEMBI.

Haxoxxnenne npuOIMIKEHHBIX 3HAYCHWM BEIUYMH H
MOrPEMTHOCTEN BBIYMCIICHUI (abcomoTHOM u
OTHOCHUTEJILHON ); CPaBHEHUE YHCIIOBBIX BHIPAKCHUH.
Haxoxnenne  ommOOK B MpeoOpa3oBaHUsIX U
BBIUHUCICHUSAX  (OTHOCHTCSI KO  BCEM  IIyHKTam
IIPOrpPaMMbl)

Kopuu, crenenu, jorapudpmsl

O3HakOMJICHME C TIOHATHEM KOPHS N-U  CTEICHH,
CBOMCTBAMM paJUKaJIOB U MpaBUIaMH CpPaBHEHUS
KOpHEH.

@opMyJIUpPOBaHUE ONPEICIICHUS KOPHA U CBOWCTB
KOpHEW. Boluniciienue u cpaBHEHUE KOPHEH, BBINIOJIHEHHE
NPUKUAKY 3Ha4eHUsI KopHs. [IpeoOpazoBaHue 4nCIOBBIX
1 OyKBEHHBIX BBIPQXKEHUH, COJIEpKAIUX PATUKAIIbIL.
Breimmonaenue pacdetoB mo (GopmyiaMm, COIEpIKAIIUM
paguKaibl, OCYILECTBIIsA HEOOXOIUMBbIE MOJACTAaHOBKH U
npeoOpa3oBaHMs.

Onpenenenne PaBHOCHUIIBHOCTHU BBIPAKCHUM c
panukanamu. Pemenne nppanoOHaIbHbBIX YPABHEHUN.
O3HaKOMJIEHHE C MIOHATUEM CTENIEHHU C JEHCTBUTEIBHBIM
nokasareneMm.  HaxoxzaeHue — 3HAYEHUHW  CTEIICHH,
UCTOJNb3ysd NpU HEOOXOAMMOCTH HWHCTPYMEHTAJIbHbIE
CpencTBa.

3anuchlBaHUE KOPHSA N-Ml CTENEHU B BUJE CTENEHU C
JIpOOHBIM TIOKa3aTeIeM U HA00O0pOT.

dopmyIMpOBaHUE CBOWMCTB CTemneHed. Brruncienue
CTENEHEH C PAallMOHAIBHBIM I0Ka3aTeJieM, BBIIIOJIHEHUE
MIPUKUIKY 3HAYECHUSI CTEIIEHU, CPAaBHEHUE CTEIICHEN.
[IpeoOpa3oBaHre YMCIOBBIX U OYKBEHHBIX BBIPAKEHUH,
COJIep/KallluX CTENEHH, NPUMEHAsA CBoOWcTBa. PemieHne
MIOKa3aTeIbHbIX YPaBHEHUI.

O3HakOMJIEHHE C IPUMEHEHUEM KOPHEW M CTENEHEN Ipu
BBIYMCIICHUM CPEIHUX, IECICHHH OTpPE3Ka B «30J0TOM
cedeHun». PemeHne NpUKIAgHBIX 3a7ad Ha CJIOXHBIE
MIPOLIEHTHI

IIpeoGpa3oBanue aaredpandecKnx
BbIPAaKEHHU

Brinonnenue npeoOpa3oBaHuit BBIPAKECHUH,
npuMeHeHne (GOopMyJl, CBSI3aHHBIX CO CBOMCTBaMH
cTerneHel u jorapudmos.

Omnpenenenne oOiactu JTOTTY CTUMBIX 3HAYEHUI
Jorapu(pMHUIECKOro BBIPAKEHUSI. Pemenne
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‘ JOrapuMHUUECKIX YPaBHEHUI

OCHOBbBI TPUTOHOMETPUH

OCHOBHbBIC IOHATHUSA

N3yyenne paguaHHOrO MeETOJa H3MEpPEHUs YIJIOB
BpallleHUs W HUX CBA3M C TPagyCHOHM  Mepoil.
N3o00pakeHne yriioB BpamleHHss Ha OKpPY>KHOCTH,
COOTHECEHHE BEJIMYUHBI YIJIa C €T0 PACIOI0KEHUEM.
@DopMyJIUpOBaHUE OIPEAEICHUI TPUTOHOMETPUUECKHUX
GyHKIMA UL YIJIOB  MOBOPOTa M OCTPHIX  YIJIOB
NPSIMOYTOJIBHOTO ~ TPEYroJbHUKAa M OOBSCHEHHE HX
B3aMMOCBSI3U

OCHOBHbIE TPUTOHOMETPHYECKHE
TOXKIECTBA

[IpuMeHEeHHE OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKICCTB
JUIS  BBIYUCIICHUS  3HAYCHUH  TPUTOHOMETPUYCCKUX
(GYHKIIUH IO OJTHOM M3 HUX

IIpeoOpa3oBanusi npocTedmmx
TPUTOHOMETPHYECKHX
BbIPaKeHU

N3yyenne  OCHOBHBIX  (OpMYJT  TPUTOHOMETPUH:
(bopMyJBl  CIIOXKEHUS, YIABOCHHUS, TPeoOpazoOBaHUS
CYMMBI TPUTOHOMETPUYECKNX (YHKIUN B MPOU3BEACHUE
U TpPOU3BEJIEHUS B CyMMy U [PUMEHEHHE NIpU
BBIYMCIICHUH 3HAYEHHUS TPUTOHOMETPUUECKOTO
BBIpOXEHUS M ynpouieHus ero. O3HakOMJIEHHE CO
CBOMCTBAMM CHUMMETPUM TOYEK HA  €IMHUYHOU
OKpPY)KHOCTH W TIPHMEHEHHE WX JUIsl BBIBOAA (OPMYI
MIPUBEICHUS

IIpocreitmmne
TPHITOHOMETPHYECKHE YPAaBHEHUS
U HEPABEHCTBA

Pemenune no gopmynam u TPUTOHOMETPUIECKOMY KPYTY
IIPOCTENIINX TPUTOHOMETPUYECKUX YPaBHEHHUH.
[IpumeneHue o0OMMX METONOB PEIIECHUS YpPaBHEHUM
(mpuBeneHue K JIMHEHHOMY, KBaJpaTHOMY, METOA
pa3ioKeHUs: Ha MHOYKUTEIU, 3aMEHbl IIEPEMEHHON) MPpHU
pPELIEHUN TPUTOHOMETPUUYECKUX YpPAaBHEHUH. YMEHHE
OTMEYaTh Ha  Kpyre  peleHHus  NpOCTEHIIMX
TPUTOHOMETPUYECKUX HEPABEHCTB

ApPKCHHYC, aDKKOCHHYC,
ApPKTAHI€HC YHCJIa

O3HakoMJIeHHE c MOHSTHEM o0OpaTHbIX
TPUTOHOMETPUYECKHUX (PYHKLUH.

W3yuenne omnpeneneHuil apkCUHyca, apKKOCHHYcCA,
apKTaHIeHca yucia, GopMyJIUpOBaHUE UX, H300pakeHHe
Ha €IUHUYHON OKPY>KHOCTH, IPUMEHEHHE TIPU PEIICHUH
YpaBHEHUH

OYHKINH,

NX CBOMCTBA U TPA®UKHA

®yukuuu. [lonsarue o
HeNnpepLIBHOCTH (PYHKIUH

O3HakoOMJIEHHE C TIOHATHEM IEPEMEHHOH, MpuMepamu
3aBHCUMOCTEHN MEX]ly IepEMEHHBIMH.

O3HakOMJIEHHE C TOHSATHEM Trpaduka, ONpeaesIeHNe
MIPUHAJICKHOCTH TOYKHU rpaduxy byHKIMN.
Ompenenenne 1o ¢Gopmyse MPOCTEHIIEH 3aBUCUMOCTH,
BuJa ee rpaduka. Beipaxenue mno ¢dopmyne OaHON
nepeMeHHon  depe3  apyrue.  O3HakOMJleHHE €
ornpeeneHueM GpyHKIMH, GOpMyIUPOBAHUE €TO.
Haxoxnenne obmactu  ompeneneHuss ©W  00J1acTu
3Ha4eHUH PYHKIUU

CpoiicTBa QyHKIHMH.
I'paduyeckas uHTEpHIpeTaALNA.
IIpumeps! pyHKUMOHATBHBIX
3aBHCHMOCTEH B peajbHbIX
npoueccax U iBJI1eHUAX

O3HakoMyieHHME C  OpuMepamMu  (YHKIMOHAJIBHBIX
3aBUCUMOCTEH B pEAbHBIX MPOLIECCaX U3 CMEKHBIX
JHACIATIINH,

O3HakoMJIeHHME C JI0KAa3aTeIbHBIMH  PaCCyKACHUSIMU
HEKOTOPBIX CBOMCTB JIMHEMHOM M  KBaJIpaTUYHOU
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GyHKIUH, TpPOBEACHHE  WCCICIOBAaHHUS  JIMHEWHOM,
KYCOYHO-JTUHEHHOH, APOOHO-TMHEHHON M KBapaTUIHOM
¢bynkuuid, moctpoenne ux rpadukoB. I[loctpoenue wu
yteHue rpadukoB ¢yHkumid. MccnemoBanue ¢QyHKINH.
CocraBienue BHJOB (YHKUIUH MO JaHHOMY YCIJIOBHIO,
pelIeHre 3a71a4 Ha SKCTPEMYM.

Brinonnenue npeodbpazoBanuii rpaduka GpyHKIHH

OopaTHble GyHKIUM

N3yuenue mnoHsTHs 0OpaTHOM (YHKIMH, OINpE/eseHue
BUJa W TMOCTpoeHHe Tpaduka oOpaTtHOH (yHKIUH,
HaxoXJeHHe ee o0JacTu ompenesieHuss U 00JacTH
3HayeHud. [IpumeHeHwe CBOWCTB  (QYHKUMH TIpU
UCCIICIOBAaHUM YPaBHEHUH W pelIeHUM 337ad  Ha
KCTPEMYM.

O3HakOMJICHHE C MIOHSITHEM CIO0KHOU (YHKIUU

Crenennble, NoKa3aTejbHbIE,
Jorapupmuyeckue u
TPpUroHOMeTpHUYecKue PyHKIMU.
OOpaTHbIe TPUTOHOMETPUYECKHE
pyHkumnu

Bbluncnenne 3HayeHMd — (QYHKUMH 10 3HAYCHHIO
aprymenTta. OnpezeneHue nojJoKeHUs TOUKU Ha rpaduke
[0 €e KOoOpAMHataM u HaolOopoT. Vcnonb3oBaHue
CBOMCTB (pyHKUMI AJIsi CpaBHEHUS 3HAYCHHM CTENeHEe U
norapudmoB. IlocTpoeHre TrpaduKOB CTENICHHBIX H
norapu@Muueckux GyHKIUH.

Pemenne  mokaszaTtenpHBIX M JIOTapH(PMHUYECKHX
YPaBHEHUII M HEPABEHCTB I10 HM3BECTHBIM AITOPUTMaM.
O3HakoMJIeHHE c IIOHATHUEM HEIpepbIBHON
nepuoandeckoil QyHkKuuM, (HOpMyIMpPOBAHHUE CBOMCTB
CHHYCa U KOCHHYCa, TIOCTPOCHUE UX IPa(QUKOB.
O3HakoMJICHHE C MOHATUEM TapMOHHUYECKUX KoJeOaHHi
U IpUMEpaMU TapMOHUYECKHUX KOJICOAHUH ISl OIIMCAHUS
IpoLecCOB B (U3MKE M Jpyrux o0jacTsax 3HaHUS.
O3HaKOMJICHHE C MOHATUEM Pa3pPbIBHONW MEPUOIUUYECKON
¢byHKuMH, (GOPMYIMpPOBaHUE CBOMCTB TaHTE€HCa H
KOTaHI'€HCa, OCTPOEHUE UX TpaduKOB.

[IpumeHnenne CBOMCTB  (YHKIMH A  CpaBHEHUS
3HAUYEHUN TPUTOHOMETPUYECKUX (QYHKIUH, pelIeHus
TPUTOHOMETPUUECKUX YPABHEHHM.

[Toctpoenue rpagukoB 0OpaTHBIX TPUTOHOMETPUUECKUX
¢GyHKUMH M ompezneneHHe MO TpaduKkaM HMX CBOMCTB.
BoinonHenue npeoOpa3oBaHusi rpaguKoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

ITociienoBaTeILHOCTH

O3HakoMIIEHHE c MOHITHEM YHCIIOBOM
MOCJIEA0OBATENLHOCTH, crocobamu ee 3aJaHus,
BBIYHUCJICHHUAMHA €€ YJIICHOB.

O3HaKOMIJIEHHE c MMOHSTHEM npenena
IMOCJIE0BATEILHOCTH.

O3HaKkOMJICHHE C BBIYHCICHUEM CYMMBI OECKOHEYHOI'O
YHUCJIOBOTO psja Ha TPHUMEPE BBIUUCICHUS CYyMMBI
0eCKOHEeUHO YOBIBAIOILIEH Te€OMETPHUUECKON MPOTrPEeCcCUH.
Pemenne 3amau Ha mnpuMeHeHue (OpPMyNIBl CyMMBI
0ecKoHeuHO yOBIBaOLIEH reOMETPUUECKO porpeccuu

IIpousBoaHas u ee NpUMeHEHUE

O3HaKOMJIEHHE C TTOHSTHEM IIPOU3BOTHOM.

W3ydenne u ¢GopMynHpOBaHHE €€ MEXaHHYECKOro M
F€OMETPUUYECKOTO  CMBICTA, HU3y4YeHHE  alropuTMa
BBIUMCIIEHUS] TPOM3BOAHONW HA NIPHUMEPE BBIUUCIECHHUS
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MTHOBEHHOH CKOpPOCTH U YIJIOBOro Kod3(¢uImeHra
KacaTeJIbHOU.

CocraBneHnue ypaBHEHHs KacaTelbHOW B OOIIEM BHIE.
YcBoenne npaBun  audPepeHIMpOBaHUS,  TAOIHIIBI
MIPOU3BO/IHBIX JJIEMEHTAPHBIX (PYHKIUH, NpUMEHEHHUE
st auddepeHupoBadus  QYHKIHMA, COCTaBICHUS
YpaBHEHUS KacaTeJIbHOM.

N3yyenne TeopeM O CBSI3U CBOMCTB (YHKUUU H
MIPOU3BOIHOM, (POPMYIIMPOBKA UX.

[IpoBeneHue ¢ MOMOIIBIO MPOU3BOAHON HCCIEAOBAHUS
GbyHKIIUY, 31aHHON (POPMYIION.

YcTaHOBNIEHUE CBSI3U CBOMCTB (DYHKIIMM U MPOU3BOIHON
1o uX rpadukam.

[IpumeHeHre NPOU3BOJHOM HJIsi pELIEHUS 3agady Ha
HAXOXXJCHHE HauOOJBIIEro, HAMMEHBIIETO 3HAYCHUS U
Ha HaXOXKJIEHUE KCTpeMyMa

IlepBooGpa3Has u MHTerpaJ

O3HakoMJIEeHHE C MOHSTHEM MHTErpasa u
nepBooOpa3Hoil. M3yueHue mpaBuiia  BBIYUCIICHUS
nepBoodpa3zHoi u TeopeMbl HbroTona— JleiiOHuna.
Pemenne 3amau Ha CBs3b IEepBOOOpasHOM U ee
MIPOU3BOIHOM, BBIYUCIICHHE MTEPBOOOPA3HOM ISl TaHHOMK
GbyHKIUY.

Pemenune 3amay Ha [pUMEHEHHME UHTErpana i
BBIUMCIICHUS (PU3MUECKUX BEIMYHH U IIOLIaiel

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUs] M CHCTEMBI
YPaBHEeHU
HepaBeHcTBa N cHCTEMBI
HEPABEHCTB C IByM
nepeMeHHbIMH

O3HakOMJIEHHE C NMPOCTEHIIMMH CBEIEHUSAMHU O KOPHSIX
anreOpanvyeckux ypaBHEHUH, MOHATUSAMHU HCCIIEI0BaHUS
YPaBHEHUI U CUCTEM ypaBHEHUM.

N3yueHne TeopuM paBHOCWIBHOCTH YPABHEHUH MU €€
IIPUMEHEHHS. IToBTOpeHnE 3aIUCU pelieHus
CTaHJApPTHBIX ypaBHEHUH, MPHUEMOB NpeoOpazoBaHuUs
YPaBHEHUH Ul CBEACHUS K CTAHAAPTHOMY YPaBHEHMUIO.
Pemenne palOHAIbHBIX, UppalMOHATIbHBIX,
MIOKA3aTeIbHBIX U TPUTOHOMETPUYECKUX YpPAaBHEHUN H
CUCTEM.

Hcnonb3oBanue CBOMCTB M rpauKoB (GYHKUUN A7
peuenns ypaBHeHui. [loBTOpeHME OCHOBHBIX NMPUEMOB
PELICHUS CUCTEM.

Pemenne ypaBHEeHUN C NPUMEHEHHEM BCEX IPUEMOB
(pa3nokeHuss Ha  MHOXXHUTENH, BBEAECHUS  HOBBIX
HEU3BECTHBIX, TIOJICTAHOBKH, TPaPUUYECKOTO METOa).
Pemenne  cucremM  ypaBHEHHH C  IPUMEHEHUEM
Pa3IUYHBIX CITOCOOOB.

O3HakomisieHHEe C OOIMIMMHU  BONPOCAMU  pEIIECHUS
HEpPaBEHCTB U MHCIIOJIb30BAHME CBOMCTB U TpadUKOB
(GyHKUIMH TpU peIIeHud HEPABEHCTB.

Pemenne HepaBeHCTB W CHCTEM HEPABEHCTB C
MPUMEHEHHEM PA3JIUYHBIX CIIOCOOOB.

[IppuMeHeHne MaTeMaTU4YECKHX METOJOB Il PEIIEHUs
coJiepKaTeNbHbIX 3aJa4 M3 Pa3JIMYHbIX oOjacTell HayKu
U NpakTUKU. HTepnpeTupoBaHnue pe3yIbTaToOB ¢ y4ETOM
peaJIbHbIX OTpaHUYEHUN
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3JEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOATHOCTENU U CTATUCTHUKH

OcHOBHBIE IOHATHS
KOMOMHATOPUKH

W3yuyenne npaBuiaa KOMOMHATOPUKH U NMPUMEHEHHUE MTPU
peneHrn KOMOMHATOPHBIX 3a7a4.

Pemenne KOMOMHATOPHBIX 3aad METOJOM Iiepebopa u
10 MIPABUITY YMHOKEHHUSL.

O3HakOMJICHME  C  TOHATUSMH  KOMOMHATOPHKH:
pa3MEIeHUsIMA, COYETAaHUSMH, TEPEeCTaHOBKAMH U
(dbopMynamMu ISl UX BEIYHCICHUSL.

OObsicHeHne W TpuUMeHeHue (HOpMyJN IS BBIYHCICHHS
pa3MelIeH!i, IePeCTaHOBOK M COYETAaHUN MPH PELICHUH
3azad.

OsnakomiieHne ¢ 6uHOMOM HBIOTOHA M TPEyroIbHUKOM
Iackas.

Pemenne mnpakTH4eckux 3amad  C  HCIIOJIb30BaHHEM
MOHATUH U TPABUI KOMOMHATOPUKHU

JJieMeHThI TeOPUH BEPOSITHOCTE

N3ydeHue KiaccH4ecKoro ONpeAEeHUs BEPOSTHOCTH,
CBOMCTB BEPOSTHOCTH, TEOPEMBI O CYMME BEPOATHOCTEH.
PaccmoTpenue mnpuMepoB BBIYMCICHHS BEPOSTHOCTEH.
Pemenue 3a1a4 Ha BBIYHUCICHUE BEPOSITHOCTEHN COOBITUI

IIpeacraBiienne JaHHBIX
(TadiaMubl, AUATPAMMBI, TPaAPUKH)

O3HaKOMJIEHHE C NPEACTABICHUEM YUCIOBBIX JAaHHBIX U
HX XapaKTEPUCTUKAMHU.

Pemienue npaktudeckux 3aad Ha 0OpabOTKY YMCIOBBIX
JTAHHBIX, BBIYMCIICHUE UX XAPAKTEPUCTHK

I'EOMETPUA

IIpsiMble ¥ MJIOCKOCTH B
NMPOCTPAHCTBE

@opMynMpoOBKa M IPUBEICHHE  JIOKA3ATEIIBLCTB
IIPU3HAKOB  B3aUMHOIO  PACIOJIOKEHUS IpSAMBIX U
IJIOCKOCTEeN. Pacrio3HaBaHume Ha deprexax M MOJIEIX
pa3IMYHBIX CIy4acB B3aMMHOI'O PACIIONIOXKEHUS MPAMBIX
U IUIOCKOCTEM, apryMEHTHUPOBAHHME CBOMX CY>KICHHM.
DopMyIMpOBAHKUE OIPEACIICHNM, NPU3HAKOB U CBOMCTB
MapaJjuIeIbHbIX W NEPIEHAUKYJSAPHBIX  IUIOCKOCTEH,
JBYTPaHHbBIX U JMHEUHBIX yTJIOB.

BrinmonHenne nDOCTpOEHUs YIJIOB MEXAY IPSAMBIMH,
NpsAMOM U IIIOCKOCTBIO, MEXKAY IUIOCKOCTAMH II0
ONMCAHUIO U PaCIO3HABAHKME UX HA MOJEIIAX.
IIpuMeHeHHEe MNPU3HAKOB U CBOWCTB  PACIOJIOKEHUS
MPSIMBIX U IIOCKOCTEH MPH PELICHUH 3a1a4.
N300paxkeHne Ha pHCYHKaX W KOHCTPYMPOBaHHME Ha
MOJEJISIX MEPIEHINKYIISIPOB U HAKIIOHHBIX K IUIOCKOCTH,
NPSMBIX, NApaUIEIbHBIX IIJIOCKOCTEH, YIJIOB MEXITY
OpsIMOM M IUIOCKOCTBIO U OOOCHOBAaHUE IIOCTPOCHHS.
Pemrenne 3ama4  Ha  BBIYMCIEHUE T'E€OMETPUYECKHUX
BenuuMH. ONUCBIBAHWE PACCTOSHUS OT TOYKH [0
IJIOCKOCTH, OT MpPAMOM A0 IUIOCKOCTH, MEXAY
IJIOCKOCTSIMU, MEXKIy CKPEIIUBAIOIIUMUCS TNPSIMBIMH,
MEX]y TPOU3BOJILHBIMU (PUTypamMH B IPOCTPAHCTBE.
@OopMyIMpPOBAHUE M JI0KA3BIBAHUE OCHOBHBIX TEOPEM O
paccTosiHUAX  (T€OpeM  CyIIEeCTBOBAaHHUS, CBOWCTBA).
N300paxkenne Ha deprexkax M MOJENAX PACCTOSIHUS U
o0ocHOBaHHME CBOUX CyxkAeHud. Ormpenenenue U
BBIYMCIICHHE PACCTOSHUM B mpocTpaHcTBe. [IpuMeHneHne
dbopMya U TeopeM IJIAHUMETPUHU JUIsl PelIeHMs 3aJad.

19




O3HakoMJIeHHE c MOHITHEM NapajieIbHOTO
MPOEKTUPOBAHUS U €ro cBocTBamMu. DopmyIHpOBaHUE
TEOpEMBbl O IUIOIIAAUM  OPTOrOHAIBHOM  IMPOEKLMH
MHOI'OYT'OJIbHHKA.

[Ipumenenne Teopuu i 0OOCHOBAHUSI MOCTPOCHHUH M
BBIYMCIICHU.

ApryMEHTUpOBAaHUE CBOMX CYXAECHUH O B3aUMHOM
PacrosI0KEeHUHU MPOCTPAHCTBEHHBIX PUTYp

MHororpaHHuKHu

Onucanue M XapakTEepUCTHKA Ppa3IWYHBIX BHUJOB
MHOTOTPAaHHUKOB, II€PEYUCIICHHE HX DJJIEMEHTOB H
CBOMCTB. 11300pakeHe MHOTOI'PaHHUKOB U BBIIIOJIHEHNE
IOCTPOEHUsI ~ HAa  H300paXEHUsIX M MOJEINAX
MHOT'OT'PaHHUKOB.

BblunciieHue  JIMHEHHBIX  DJIEMEHTOB M YIVIOB B
MIPOCTPAHCTBEHHBIX KOH(UTYPALUAX, APTYMEHTHPOBAHUE
CBOUX CYXICHUU.

XapakTepucTuka U H300paKEHUE CEUEHUs, Pa3BEPTKU
MHOT'OT'PaHHUKOB, BBIUNCJICHUE iouanen
noBepxHoctel. [locTtpoenne npocrelmmx ceueHuil kyoa,
npu3Mbl, nupamuisl. [Ipumenenne ¢akToB U CBeAECHUN
U3 MJIAaHUMETPUH.

O3HakOMJIEHHE C BUAAMHM CHUMMETPHI B IIPOCTPAHCTBE,

dhopMypoBaHUe OnpeacICHU I 51 CBOJCTB.
XapakTepucTuka CHUMMETPUM  T€Jl  BpALEHUS U
MHOT'OI'paHHUKOB.

[TpuMeHeHHEe CBOMCTB CUMMETPHUU NP PEILICHUH 3ajau.
Hcnons3zoBanue IPUOOPETEHHBIX 3HaHUHN JUTS
UCCIIEIOBAaHUsI U MOJICJIMPOBAHUS HECIOXKHBIX 3ajad.

N300paxenue OCHOBHBIX MHOI'OI'PDAHHUKOB u
BBIITOJIHCHUE PUCYHKOB I10 YCIOBUSM 3a/1a4
Tes1a M MOBEPXHOCTH BpalleHHUs O3HakoMJIeHHE c BHJIaMU TEN BpalIEHUs,

dbopMynupoBaHHE€ WX  ONpPENEICHUH U  CBOWCTB.
DopMyJIHPOBAHUE TEOPEM O CEYEHUH Iapa MIOCKOCTHIO
Y TUIOCKOCTH, KacaTelnbHOHU K cdepe.

XapakTtepucTuka W H300pakKeHUE TeNl BpalleHUs, HX
pa3BEepTKH, CEUCHUS.

Pemienue 3amady Ha MOCTPOEHUE CEUEHHH, BBIYUCICHUE
JUIMH, pacCTOsHUM, yrioB, ruomanen. I[IpoBenenue
JIOKA3aTENbHBIX PACCYKJACHUW TIPU PEIICHUU 3aaad.
[IpuMeHeHne CBOMCTB CUMMETPUM MPHU PEIICHUU 3a7ad
Ha Teja BpallleHus, KOMOUHAIIMIO TEl.

N300pakeHre OCHOBHBIX KPYTJIBIX TE€T U BBHITIOJHEHHE
PUCYHKA IO YCJIOBHIO 3aJa41

HN3mepenus B reomeTrpuu

O3HakoMmJIeHHEe C TOHATHAMM IUIOMAAd M 00beMa,
AKCMOMaMH U CBOWCTBaMH.

Pemenune 3amau Ha BBIYMCICHHE IUIOMIANEH IUIOCKUX
¢buryp ¢ npuMEHEHHEM COOTBETCTBYIOIIUX (opmyn u
(aKTOB U3 IUIAHUMETPHH.

N3yyenne  TeopeM O  BBIUHCICHHMH  OOBEMOB
IIPOCTPAHCTBEHHBIX TEJl, PEILICHUE 3a/1a4 Ha IPUMEHEHHE
(hopMyI1 BEIYHCITICHHS] 0OBEMOB.

W3yuenne ¢opMyn s BBIUMCIEHHUS  IUIoLIazei
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MMOBEPXHOCTEd MHOTOTPAHHUKOB W Tl BpAILICHUS.
O3HaKOMJICHHE C METOJOM BBIYHCICHUS IUIOIIAIH
MTOBEPXHOCTHU CEPBHI.

Penrenue 3a1au Ha BBIYMCIICHHE TIOMIAJICH TTIOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEI

KoopauHatbl 1 BeKTOPBI O3HakoMJIeHHE C TOHSATHEM BekTopa. M3ydenue

JIEKApTOBOM CHUCTEMBI KOOpPAMHAT B IIPOCTPAHCTBE,
IIOCTPOCHHE 10 3aJaHHBIM KOOpAMHATaM TOYEK H
IIJIOCKOCTEM, HAX0XKACHUE KOOPAUHAT TOYEK.
Haxoxxnenue ~ ypaBHEHUHl — OKpy»KHOCTH,  cepsl,
IIJIOCKOCTH. BhIunciieHne pacCTOSHUM MEXy TOUYKAMM.
WN3y4yeHne CBOWCTB BEKTOPHBIX BEIWYMH, IIPABUI
pa3lIoKEHUsI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IpaBWJI  HAaxOXICHWS  KOOPAMHAT  BEKTOpa B
MPOCTPAHCTBE, MpaBWJl  JEHUCTBUH C  BEKTOpaMH,
3aJaHHBIMHA KOOPJUHATAMH.

IIpuMeHeHne Teopuy NpU PELICHUH 3a1a4 Ha JCHCTBUSA C
BEKTOPAMH.

N3yueHne  CKamspHOTO  NPOU3BEACHUS  BEKTOPOB,
BEKTOPHOI'O  ypaBHEHUS NPAMOM M IIJIOCKOCTH.
[IpuMeHeHne Teopuu NpU pELICHUH 3a/1a4 HA JAEUCTBUA C
BEKTOpaMM, KOOPAMHATHBIM  METOZA, IPUMEHEHHE
BEKTOPOB  JUI1  BBIYMCIEHUS BEIMYMH yIJOB H
paccrossHui.  O3HaKOMJIIEHME C  JIOKa3aTelbCTBAMHU
TEOPEM CTEPEOMETPUM O B3aMMHOM PACIIOJIOKEHUH
IPSIMBIX U IJIOCKOCTEHN C UCIIOJIB30BAHUEM BEKTOPOB

3.YCJOBMUS PEAJIM3AIIMA YUYEBHOM JUCHUTLTAHBI

3.1. TpeOoBanuss K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrne4eHnIo
Peanuzauuss y4eOHOW JUCHUIUIMHBI TpeOyeT Haiuuusg ydeOHOro KaOuHeTra
MaTE€MaTHKH.

O6opynoBanue yueOHOTO KaOMHETa:

MIOCAIOYHBIX MECT 110 KOJIMYECTBY 00yUarOIINXCS;

00BEMHBIE MOJIEN FEOMETPUUECKUX PUTYD;

HAIJIsIHbIE TOCOOHS;

IUTaKaThl IO TEMaM;

MOPTPETHI MATEMAaTHUKOB;

KJIacCHasl IOCKa,;

CTeIIaX IS XpaHEHUs! yueOHO-HATTISTHBIX MaTePHaiOB ¥ MOJIETICH;
aBTOMaTU3UpOBaHHOE pabouee MecTo: HOYyTOYK Asus EEEPC
1001PEMN450\1G\1600G\10.1*WiFi\BT\4400mAh\ca
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3.2. MudopmanuonHoe odecrevyenne 00y4eHust
IlepeyeHnb pexoMeHIyeMbIX Yy4eOHbIX wu3AaHuii, VHTepHeT-pecypcos,
JTOTOJHUTEJIbHOM JIUTEPATYPbI

OcHoBHas TUTEpaTypa:

No Hcrounuk

/i

1 bammakos M.M. Maremaruka : anredpa W Hadaja MaTeMaTHYECKOTO
aHanmu3a, reometpus [Tekcr] : y4eOHUK IS CTY. YUIpexACHUH cper. mpod.
obpazoBanusi. — 4-e¢ wusn., crep. / M.M.bammakoB. — MockBa : UI]
"Axagemus", 2017. — 256 c¢. ISBN 978-5-4468-5988-7

2 bammakos M.1. Matemaruka (CI1O) [Tekcr]: yueOHuk / bammakos M.U.—
2-¢ u3a.,crep.—MockBa: KHOPYC, 2019.—394c.

3 [Mumaues, B. C. Marematuka : y4eOHUK M TPAKTUKYM [IJIi CPEIHETO
npodeccuonanbHoro oopazosanus / B. C. lllunaues ; nmox penakiueid A. H.
TuxonoBa. — 8-e usn., nepepad. u jgon. — Mocksa : M3znatensctBo FOpaiiT,
2019. — 447 c. — (ITlpodeccuonansuoe odpazoBanue). — ISBN 978-5-534-
11546-8. — Tekct : anexkrponHbii // DBC IOpaiit [caiit]. — URL:
https://www.biblio-online.ru/bcode/445570

4 Briciias marematvika . y4eOHMK M TMPAKTUKYM JJIE  CPEIHEro

npodeccuonanbHoro odpaszosanus / M. b. XpunyHnoBa [u ap.| ; moa o6uieit
penakiuert M. b. Xpunynosou, 1. U. Llpiranok. — Mocksa : M3gatenscTBO
Opaiit, 2019. — 472 ¢. — (IIpodeccuonanpHoe obGpaszoBanue). — ISBN
078-5-534-01497-6. — Tekct : snextponnsii // IBC HOpaut [caliT]. —
URL: https://www.biblio-online.ru/bcode/437476

JlononHuTenbHasA IUTEpATypa:

Ne | UcTounuk

/11

5 Bboromonos H.B. Ilpaktuueckue 3ansatust no marematuke. B 2-x 4. Yacts 1.
[Tekcr] : yuebnoe mocoome miusi CIIO / H.B.boromomnoB. — 11-e u3n.,
mepepab. m gom. — MockBa : IOpaiitr, 2019.— 326 c. (Cepus
[Tpodeccuonanbuoe odpazoBanue). ISBN 978-5-534-08799-4

6 boromosnos H.B. I[IpakTtruueckue 3ansatus 1no maremartuke. B 2-x 4. Yacts 2.
[Tekct] : yuebHoe mocobue misi CIIO / H.B.boromosioB. — 11-¢ u3n.,

22



https://www.biblio-online.ru/bcode/445570
https://www.biblio-online.ru/bcode/437476

nepepab. u gomn. — MockBa : Opaiir, 2019. — 251 c. (Cepus :
ITpodheccnonanpHoe o6pazoBanue). ISBN 978-5-534-08803-8

HopodeeBa, A. B. Marematuka. COOpHHK 3a7ad : y4eOHO-TIPAKTUIECKOE
nmocodue s cpeaHero mnpodeccuoHalbHOTO oOpa3zoBanus / A. B.
HopodeeBa. — 2-e uzn. — Mocksa : U3gatensctBo Opaiit, 2019. — 176 c.
— (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-08796-3. —
Teker : anexktponnslil // IBC IOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/426506

HopodeeBa, A. B. Marematruka : y4eOHUK JUISI  CPEIHETO
npodeccuoHanbHoro oopazopanus / A. B. lopodeeBa. — 3-¢ uzn., nepepad.
u gon. — MockBa : WM3marensctBo IOpaiit, 2019. — 400 c. —
(ITpodeccuonansaoe odbpazoBanue). — ISBN 978-5-534-03697-8. — Tekcr
: omektponHbi // DBC IOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/426504

BECTHHUK BOPOHEXCKOI'O I'oCYIAPCTBEHHOI'O
YHUBEPCUTETA. CEPUSA : OU3UKA. MATEMATUKA : wnayuHbIii
KypHal / ydupenutenb : BopoHEXCKu rocyJapCTBEHHBIA YHUBEPCUTET. —
Boponex : 2000 — .— Yucno BeimyckoB B roa: 4. ISSN neudarHoii Bepcuu:
1609-0705. https://elibrary.ru — TekcT : 3JIEKTPOHHBII

2018 Nel-4; 2019 Nel-4 (nata ob6pamenusi: 01.06.2019

10

EcrecTBeHHbIC M TEXHUYECKHE HAYKH: HAy4. )KypHal /Ti. pena. A.S.XaBkuH.
— Mocksa : _ OO0 "UsparenscTBo "CnytHnkt", 2002— .— Beixoaut 12 pa3
B roj. ISBN neuarnoii Bepcuu 1684 — 2626. — TekcT : HemocpeICTBEHHBIN
2018 Nel-12; 2019 Nel-12

NudopmanmoHHbI€ 31€KTPOHHO-00pa30BATENbHBIE PECYPCHI:

Ne | UcTtounuk

/11

1 DnekTpoHHas oubnroreunas cucrteMa «budmoTex. M3narensctBo KV »
https://mgri-rggru.bibliotech.ru

2 OneKTpoHHO-OMbmoTeunass cucrema «MznmarensctBo  Jlanwy/ KO
NuxenepHo-texunueckue Hayku (TromIY)
www.e.lanbook.com

3 OnexkTpoHHO-OMOMMoTeyHass cucrema elibrary» /  IlpaBooOnagaTens:
O6miecTBo ¢ orpanndeHHo 0TBeTCTBeHHOCTHIO «PYHOby (RU)
https://elibrary.ru

4 DnekTpoHHO-6M6MoTeunas cuctema «IBC  FOPAUT» / www.biblio-

online.ru
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https://www.biblio-online.ru/bcode/426504
https://www.biblio-online.ru/bcode/426504
https://elibrary.ru/publisher_about.asp?pubsid=995
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHRaTENSMFc4S0VQRXZLSW9LeEFnQlk2XzM1SFpXdVVJd1BzQnJRb1czcGl4eW5YVXp4MVpRSVVQVmh4VTlZVG1idUNsS0dUTlhtdUQzZ0VfR0RXR24yck5jMFJrUVdHcHNBYWRPVjVUU285dw&b64e=2&sign=d41143eaa87864d2f866cddf54951de4&keyno=17
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHRaTENSMFc4S0VQRXZLSW9LeEFnQlk2XzM1SFpXdVVJd1BzQnJRb1czcGl4eW5YVXp4MVpRSVVQVmh4VTlZVG1idUNsS0dUTlhtdUQzZ0VfR0RXR24yck5jMFJrUVdHcHNBYWRPVjVUU285dw&b64e=2&sign=d41143eaa87864d2f866cddf54951de4&keyno=17
http://www.e.lanbook.com/

4. KOHTPO.Ib U OIIEHKA PE3YJbTATOB OCBOEHUS YUYEBHOI

T CTUTLIAHBI

KoHTpoib W oOmeHka pe3yJbTaTOB OCBOCHHS YYEOHOW JUCHUIUIMHBI
OCYILIECTBIISIETCS NIPENOJABATEIEM B IPOLECCE NPOBEIACHMS IPAKTHYECKHUX

3aHATHM W JTA0OpaTOpPHBIX padoT,

TCCTUPOBAHUA, a TAKIKC BBIIOJHCHUA

06yanOI]_II/IMI/IC$I HHAUBUYaJIbHBIX SaHaHHﬁ, ITPOCKTOB, HCCHCI{OB&HHﬁ.

PesyabTaTsl 00yyeHus
(oCcBOEHHBbIE YMEHMST)

®opMbI U METOAbI KOHTPOJISI H OLIEHKH
pe3yJbTATOB 00yUYeHHsI

* TUYHOCMHDBIX:

—c(hOopMHpPOBAHHOCTh  TPEJCTABICHUNA O
MaTeMaTUKE KaK YHHUBEPCAJIbHOM S3BIKE
HayKH, CPEJICTBE MOJCIMPOBAHUSA ABICHUN U
IIPOLIECCOB, UIIESIX U METOAAX MATEMATHUKHU;

KonTponbhas pabdota.
DKCrepTHasi OLICHKa BBITIOJIHEHUS
MPAKTUYECKON pabOTHI.
DKcrepTHasi OLICHKAa BBITIOJIHEHUS
CaMOCTOSITeNIbHOM pabOTHI.

- NOHMMaHWE 3HAYMMOCTU MATEMATHUKHU JIs
Hay4YHO-TEXHUYECKOTO nporpecca,
c(hOpMUPOBAHHOCTh OTHOLLUEHUS K
MaTeMaTHKe KaK K 4acTH OOIIeUeIOBEYECKON
KyJbTYpbl 4Y€pe3 3HAaKOMCTBO C HCTOpHUEH

KonTponbhas paboTa.
DKcrepTHasi OIICHKA BBITIOJIHEHUSI
MPAKTUYECKON pabOTHI.
DKcrepTHasi OIICHKA BBITIOJIHEHUSI
CaMOCTOSITENIbHOM pabOTHI.

pa3BUTHUA MaTE€MaTHKH, HBOJIIOLIAEH

MaTEMaTHYECKUX UJIEH;

—pa3BuTue JIOTUYECKOT O mblinuieHus, | KonrponsHas pabora.
IIPOCTPAHCTBEHHOIO BOOOpakeHus, | DKCIepTHast OLICHKA BbINOJIHEHUS

AITOPUTMHUYECKON KYJBTYPbl, KPUTUYHOCTHU
MBIIICHUSI HAa YPOBHE, HEOOXOIUMOM JUIsI
Oynymieit mpodeccuoHaaIbHOM ACSITEIBHOCTH,
Ui TPOJOJDKEHHMs  0oOpa3oBaHUST |
caMm000pa30BaHusl;

NPaKTUYECKON paboTHI.
DKcIiepTHasi OLEHKA BBITIOJTHEHMS
CaMOCTOSITENIbHOM pabOTHI.

—OBJIaJICHHE MAaTEMaTUYECKUMH 3HAHUSMU U
YMCHUAMU, H€O6XO}II/IMBIMI/I B HOBCGHHGBHOI\/JI
JKU3HHU, TUIS OCBOEGHUS CMEXHBIX
C€CTCCTBCHHO-HAYUYHBIX AUCHUIIIINH n
JTUCITUIIAH TPOo(deCCHOHATBHOTO IIUKIIA, JUIS
noJiydeHus: oOpa3oBaHHUs B OOJACTAX, HE
TpeOyIOMMX YIIIyOJIeHHOW MaTeMaTH4ecKOou
OJITOTOBKH,;

KonrtponsHas pabora.
DKcrepTHas OlIEHKa BBIIOJHEHUS
NPaKTUYECKOH paboThI.
DKcrepTHas OlIEHKa BBIIIOJHEHUS
CaMOCTOSITENIbHONU PabOTHI.

—TOTOBHOCTh u CIOCOOHOCTH K
00pa3zoBaHMHIo, B TOM YUCIIe
caMo00pazoBaHWI0, Ha TNPOTSHKEHUH Bcel
KU3HU, CO3HATCIBbHOC OTHOLIICHUE K
HENPEPHIBHOMY OOpPa30BaHUI0 KaK YCIIOBHUIO
YCIEIIHON po¢eCCHOHATBHON u
00IIECTBEHHON AESITeTbHOCTH;

KonrtponsHas pabora.
DKcrepTHas OlIeHKa BBIIOJHEHUS
PaKTUYECKON paboThI.
DKcrepTHas OLIEHKa BBITOJHEHUS
CaMOCTOSITENIbHOM PabOTHI.

- TOTOBHOCTH " CITOCOOHOCTB K
CaMOCTOSITEIbHON TBOPUYECKOMN "u
OTBETCTBEHHOM JIESATEIHHOCTH;

KonTponbhas pabdota.
DKcrepTHas OLEHKa BBHITIOJTHEHUS
MPAKTUYECKON pabOTHI.
DKcrepTHas OLEHKA BBHIIOJIHEHUS
CaMOCTOSITENIbHOM pabOTHI.
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—TOTOBHOCTh K KOJUIGKTHMBHOW paboTe,
COTPYJIHUYECTBY CO  CBEpPCTHUKAMHU B
00pa3oBaTeNbHOM, OOIIECTBEHHO TMOJIE3HOM,
y4eOHO-UCCIIEeIOBATENIbCKON, IPOEKTHON U
JIPYTUX BUJAX JEATEIbHOCTH;

Konrponsnas pabora.
OKcnepTHas OI[EHKA BBITOTHEHHS
NPaKTUYECKON paboTHI.
DKcnepTHas OL[EHKA BBIOITHEHHS
CaMOCTOSITENIbHOM PabOTHI.

—OTHOIICHUE K npodeCCHOHATBLHON
JESITEIIbHOCTH KaK BO3MOXKHOCTH Y4acTHS B
peleHHH JMYHBIX, OOIIECTBEHHBIX,
roCyJIapCTBEHHBIX, OOIICHAIIMOHATBHBIX
po0Jem;

KonTponbhas pabdoTa.
DKcrepTHasi OLICHKa BBITIOJIHEHUS
MPAKTUYECKON pabOTHI.
DKcrepTHasi OLICHKa BBITTOJIHEHUS
CaMOCTOSITENIbHOM pabOTHL.

® Memanpedmemnblx:
—YMCHHUEC CaMOCTOATCIBHO OIPCACIIATh LCIIN
JACATCIIBHOCTH )51 COCTaBJIATH I1JIaHbI

JCATCIIBHOCTH, CaMOCTOATCIIBHO
OCYyHICCTBIIATD, KOHTPOJIUPOBATH u
KOPPCKTHUPOBATDH JCATCIIbHOCTD,

HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI AJIs
JOCTMDKEHUSI  IOCTaBJIEHHBIX  Lelled U
peanu3anuu IUIaHOB JIeSITEJIbHOCTH;
BbIOMpaTh  yCIHELIHblE  CTpaTerud B
pa3IMyYHbIX CUTYaLUsIX;

Konrponsnas pabora.
DKcnepTHas OL[EHKA BBIOJTHEHHS
NPaKTUYECKON paboTHI.
DKcnepTHas OL[EHKA BBIOJTHEHHS
CaMOCTOSITENILHOM paOOTHI.

— yYMEHHEe [pPOAYKTUBHO OOIIATBCS U
B3alMOJIEICTBOBAThH B MIPOLIECCE COBMECTHOM
JEATEIIBHOCTH, YYUTHIBATh MO3ULUHU APYTUX
YYaCTHUKOB  JCATEIBHOCTH, JPPEKTHBHO
pasperiatb KOH(IUKTHI;

OK3aMeH.

DKcrepTHas OIICHKA BBITIOJIHEHUS
MIPaKTUYECKON PabOTHI.
DKcrepTHas OIICHKA BBITIOJIHEHUS
CaMOCTOSITEIIbHOW pabOTHI.

— BJIAACHHUC HaBbIKaMH HOBH&B&TGHLHOﬁ,
y‘le6HO-I/ICCHe,I[OBaTCJ'IBCKOI71 n HpO@KTHOﬁ
ACATCIIBHOCTH, HaBBIKaMH paspciCHud
HpO6HCM; CIIOCOOHOCT, M TOTOBHOCTh K
CaMOCTOATCIIBHOMY IOUCKY METOJ0B
peliCHUs MPAKTUYCCKUX 3a4a4, IPUMCHCHHUIO
Pa3JIMYHBIX MCTOAOB IMMO3HAHUA

OK3aMeH.

DKcrnepTHas OLEHKa BBIIOJIHEHUS
NPaKTUYECKON paboTHI.
DKcrnepTHas OLEHKa BBITIOJTHEHUS
CaMOCTOSITENIbHOM pabOTHI.

—  TOTOBHOCTH U  CHOCOOHOCTH K
CaMOCTOSITEIIBHON MH(}OPMaLIMOHHO-
MIO3HABATEIILHON  JESTENBHOCTH, BKIIOYAs
YMCHHUEC OPUCHTUPOBATHCA B Pa3JINYHBIX
UCTOYHUKAX  UHPOpMALUH, KPUTHUUYECKH
OLIEHUBATh 5 HHTEPIPETUPOBATH
UHPOPMALIMIO, TOTYYaeMyl0 M3 pPa3IHYHBIX
HCTOYHHUKOB,

OK3aMeH.

3KCHCpTHa5[ OIICHKA BBITIOJITHCHUA
MPAKTUYECKOH pabOTHI.
3KCHCpTHa5[ OIICHKA BBITIOJITHCHUA
CaMOCTOSITENIbHOM pabOTHI.

- BJIaACHUC S3bIKOBBIMHA CpeacTBaMu:
YMCHHUEC SCHO, JIOTMYHO W TOYHO MH3JaraTtb
CBOIO TOYKY 3pCHUH, HCIIOJb30BaTh
AZICKBATHBIC A3BIKOBLIC CPEACTBA,

DK3aMeH.

YcTHBI onpoc.

OKcrepTHas OLIEHKA BBIIIOJHEHUS
MPAKTUYECKON pabOTHI.
OKcrepTHas OLIEHKA BBIIIOJHEHUS
CaMOCTOSITENIbHOM pabOTHI.

— BIAQJCHHE HABBIKAMHU TI03HABATEIHHOM
peduieKCUM Kak OCO3HAHHUS COBEpLIaeMbIX
JEMCTBUM M MBICIUTENBHBIX MPOLIECCOB, MX
pEe3yIbTATOB W OCHOBAaHWMW, TPAHUI[ CBOETO
3HAHMSI M HE3HAHUs, HOBBIX MMO3HABATEIHHBIX

YcTHBIM onpoc.

TectupoBanue.

OKcrepTHas OLIEHKA BBIIIOJHEHUS
MPAKTUYECKON pabOTHI.
OKcrepTHas OLIEHKA BBIITOJHEHUS
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3ala4 1 CpCACTB IJIAd UX JOCTUKCHUS,

CaMOCTOSITENIbHON PabOTHI.

— LEJNEeyCTPEMJICHHOCTh B IIOUCKAX W
OPUHITUUA PEIICHUH, COOOpa3UTEIbHOCTh U
UHTYULIUSA, DPA3BUTOCTb IPOCTPAHCTBEHHBIX
MIPEICTABICHUI; CIIOCOOHOCTH
BOCIIPUHUMATh KPacoTy U FTapMOHMIO MUPA;

YcTHBIN onpoc.

OKCrepTHas OLIEHKA BBIITOJHEHUS
NPAaKTUYECKON paboTHI.
OKcCrepTHas OLICHKA BBIIIOJHEHUS
CaMOCTOSITENILHOM paOOTHI.

* NPEOMEmHbIX:

— cpOpMHUPOBAHHOCTH MIPEACTABICHUN O
MaTE€MaTHKE KaK 4aCTU MUPOBOM KYJIbTYPBI U
MecTe MaTEeMaTHKH B COBPEMEHHON
UBWIN3AIUH, CIOCO0AX ONMUCAHUS SIBICHUN
peanbHOro MUpa Ha MAaTEMaTHYECKOM SI3bIKE;

YcTHBIM onpoc.

TectupoBanue.

DKcrepTHasi OLICHKA BBITIOJIHEHUS
MPAKTUYECKON pabOTHI.
DKCrepTHasi OLICHKa BBITIOJIHEHUS
CaMOCTOSITENIbHOM pabOTHI.

— c(opMUPOBAaHHOCTH MPEACTABICHUNA O
MAaTEMaTHUECKUX MOHITUAX KaK BAKHEUIIMX
MaTEeMATHYECKUX MOJICTISX, TTO3BOJISIONIUX
OINKCBHIBATh U M3Yy4YaTh Pa3HbIC MPOIECCHI U
SIBJICHHSI, MIOHUMAaHHe BO3MOYKHOCTH
AKCHOMATHYECKOTO MTOCTPOCHHS
MaTeMaTHYECKUX TCOPHIA;

TectupoBanue.

DKCHnepTHas OIICHKA BHIIOJTHEHHS
NPaKTUYECKON paboTHI.
DKCHepTHas OLICHKA BHIIOTHEHHS
CaMOCTOSATENLHON paboTHI.

— BIAJCHHE METOJaMU JO0Ka3aTelIbCTB H
QITOPUTMOB  DEIICHUs,  YMEHHE  HX
NPUMEHSTh, TMPOBOJUTH  JIOKa3aTeJIbHbIC
paccyX/IeHUs B XO/I€ pELICHUs 3a/1a4;

TectupoBanue.

DKcrepTHasi OIICHKA BBITIOJIHEHUSI
MPAKTUYECKON pabOTHI.
DKcrepTHas OIICHKA BBITIOJIHEHUSI
CaMOCTOSITENIbHOM pabOTHL.

— BJIaACHUC CTAHAAPTHBIMU  NPUCMaAMU

peHiCHuA palluOHAJIBHBIX u
HppannoOHaJIbHbIX, IIOKa3aTCIbHBIX,
CTCIICHHBIX, TPUTOHOMCTPHUYICCKUX

YPaBHEHUH M HEPABEHCTB, HMX CHCTEM;
UCIIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX
porpamMm, B TOM 4YMCIIE€ Ul IIOHWCKAa ITyTH
pemieHUss M WIUIIOCTpAlUUU  PELICHUs
YPaBHEHUN U HEPABEHCTB;

TectupoBanue.

DKcIiepTHas OLEHKA BBITIOJTHEHMS
MPAKTUYECKON pabOTHI.
DKcIiepTHas OLEHKA BBITIOJTHEHMS
CaMOCTOSITENIbHOM pabOTHI.

— chOpMUPOBAHHOCTh MpPEACTAaBICHUN 00
OCHOBHBIX  MOHATHUSIX  MaTeMaTHYECCKOTO
aHaJIM3a U UX CBOMCTBAX, BIIAJICHUE YMEHUEM
XapakTepU30BaTh  TOBEACHHE  (YHKIIHH,
WCIIOJIb30BAHUE TIOJIYYEHHBIX 3HAHUM 1A
OITHCAHUS " aHajau3a peanbHbIX
3aBHCHUMOCTE;

YeTHBIN ompoc.

DK3aMeH.

TectupoBanue.

DKcrepTHas OlIeHKa BBIIIOJHEHUS
PaKTUYECKON paboThI.
OKCIepTHas OLICHKA BBIIIOJIHEHUS
CaMOCTOSITENIbHON PabOTHI.
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Pazpaboauukmu:

CO® MI'P1 nperoaaBaresb 7’/ H.C. IaBprolikinHa
A u,/'; /71'/ 6
CO® MI'PU [perno/iaBaTenb CovF [".H. 3y6kxoBa
JKenepThl:
JOLIEHT, KaHAU1aT S
CTU HUAUTY MUCuC TeXHUYECKUX HayK é X/Z‘%‘, 0O.C. Kpasiosa
(mMecTo paboThI) (3aHmMaemasi JOJKHOCTB) (IgKgHHI/ICB,HHI/IHI/IaﬂbI.
(bamumus)
COO MI'PU npernoaaBaTeslb MaTeMaTUKH
1 UHGOPMATUKU v Fr~—_T .H.®enoposa
(mecTo paboTeI) (3aHMMaemMasi 10JKHOCTBD) (TmoaAmuCh, MHUITHAIBI,
damuns)

14
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JHKCHEPTHOE 3AKJIOUEHUE
pa pabouyio mporpamMmy qucnuIuHHE! «MaremaTiKay 1o CrenuaTbHOCTH:

21.02.13 Teostormyeckas cheMKa, MOMCKH H pa3BelKa MecTOpOsKAeHUIT MoJIe3HBIX HCKONAeMbIX.

Pa3paboTIuKH — 3y6kosa ['anuHa HukonaepHa i I'aBprolIKiHa Haranust CepreeBHa, Iperoapare/i
CTapoOoCKOIBLCKOTO dunmana (eaepanbHOro rocy1apcTBEHHOTO 610/KETHOTO ~ 00pa3oBaTeIbHOIo

yupesKIeH s BBICIICIO obpazoBaHus «Poccuiickuit rocynapCTBeHHmﬁ reonoropasseuoqﬂbm YHHBEPCHTET

mvenu Cepro OpUKOHUKHIBZEY.
PaGouas mporpaMma COCTOHT 13 nacropTa pabouei mporpamMMel yueGHOM MHCIUIUTHHDL CTPYKTYpPBI U

IIPUMEPHOTO COAEPKARUS yueGHOIT MCIHTIIHHEL ycnoBuit peanu3aiy yueGHOI MUCLHTIITHBL KOHTPOJIS ¥
OIEHKH Pe3yIbTaTOB OCBOCHUA yue6HOI TUCLIHILIHBL

B paboueii mporpamMme 06o3HaueHbl 3a1aq1 | eI yueOHOI MUCIUILTHHEL peKOMEHIyeMOe
KOJIMUYECTBO YacoB (s ClIeuanbHOCTH 21.02.13) mpenycMOTPEHO MaKCHMaIpHOH yueOHOi Harpy3Ki
obyuatowerocs 72 Jaca, B TOM YHCIIE:

o0Bs3aTebHOM ay ANTOPHOH yueGHOIH HArPY3KH oGyuaromerocs 48 4acos:

caMoCToATeNbHOM paBoTh 00ydaromerocs 24 gaca.

CoeprKaHHe JTUCIHIIIHBI COOTBETCTBYET TPEOOBAHMAM K SHAHMAM I YMEHHSM COTTIACHO [II1CC3 no
criermanbHOCTH - (OPMUPYEMBIM commerenmsM  cormacao ®IOC CIIO. B paboueii  TporpamMMe
OTpayKeHbI TeMATUICCKUE pazznensl: Paszen 1. Marematuueckuii ananus: Tema 1.1. JuddepeHpanpHoe 1
HHTerpaybHOe MCUHCICHHE; TeMa 1.2. O6pIKHOBeHHBIE AH(HepeHIMATBHbIE ypaBHEHHUs; TeMa 1.3. Pansl
Paznen 2.KoMITeKcHbIC YiCIa: TEMa 2.0
KoMIlIeKCHBIE Yncia B asnreGpamdeckoil popme; TeMa 2.2. KomriekcHble YHCIa B TPUTOHOMETPHYCCKOH
dopme; Tema 2.3. TMokazarenbHas (opMa KOMILIEKCHOTO “HCa. Paszen 3. DieMeHTb! THHEHHO anreOphl:
rema 3.1. MatpHIisl, OIpeIeuTenn MaTpuIL; tema 3.2.006parHas Marpuua; TeMa 3.3. CrcTeMbl JIHHEHHBIX
ypasHeHHH. Pasnen 4 OCHOBBI JMCKPETHOI MaTeMaTHKH: TeMa 4.1. MHuo>kecTBa ¥ OTHOLICHHUA. CpoiicTBa
oTHOIIeHUH. Omepaniy HaJl MHOKCCTBAMH. Pazmen 5. OcHOBBI TEOPHH BEPOSITHOCTEH H MaTeMaTHIeCKON
cratietukm: Tema 5.1. OCHOBBI TCOPUH BEPOSITHOCTEH; TeMa 5.2. CnyvaiiHasg BeJM4UHA, €€ GyHKIHS
pacmpe/IelicHus; TeMa 53, MareMaTHyecKoe OKHIaHHE H JHCICPCHi clyuaitHoll BenmuuHbL Pasner 6.
MareMaTHyecKie METO/IBI PEIIEHHUS PHKTIAHBIX sazau B 061aCTH TPO(ECCHOHATBHOT NeATeIbHOCTH: TeMa
6.1. MareMaTH4IeCKHE METO/IbI PEIICHH TIPHKIIA/HBIX 327124 B 0671acTH TPOdecCHOHAIBHOM NeATeMEHOCTH.

VpoBHH OCBOCHHS yueGHOTO MaTepuana COOTBETCTBYIOT €ro COIEpIKaHuio H 3HAYUMOCTH IS
opMUpOBaHNs SHAHUIL, ymenmii , OK u TIK.

®opMBl U METOABI KOHTPOIA H OIGHKM  COOTBETCTBYIOT ~PE3yJIbTaTaM obyuenns, B T.1.
npodeccuoHAIBHBIM I OOIIHM KOMTIETCHIIUAM.

Crimcok yueGHBIX M3JaHHil CONePKUT nutepaTypy M VHTepHET HCTOUHHKH, [IO3BOJISIOIIEE OCBOMTHL
conepykanue yueOHOH JIMCUHUTIHHDL B MOJTHOM 00BEME.

PaGouasi mporpamma MOKET GBITH PEKOMEHIOBAHA JUIs TPHMCHEHIL B yueGHOM IIpolecce IO
criemmansroctd 21.02.13 T'eostormieckast CcheMKAa, NOMCKH H pa3sBeIKa MeCTOPOAKIEHHIT MM0Je3HbIX

HCKOIIaeMBbIX.

DKCUEPT: 0.C.Kpasuosa
JlolenT KA Tar TeXHIHECKHX HayK
CTU HUTY MUCHC

CTU HUTY "MACunC"
Moannce 3apepsio
HavaneHuk oTaena kaapos

.NepmunHosa
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3KCIEPTHOE 3AKJTIIOUYEHUE

Ha pabodyro IporpamMmy JECIUILTHEB! «MaremMaTnkay 1o CTIenUaIbHOCTH!

21.02.13 Teonornveckasi CbeMKa, MOMCKH U pa3BelKa MecTOpOKAeH Il MOJIe3HBIX HCKONAEMBbIX.

Pa3paboTInKH — 3y6kosa I'anuna HukomaesHa i [appromkiHa Haranis CepreeBHa, IIpernoaBaTei
CTapOOCKOIBCKOTO ¢umana  (peneparbHOro rocy1apcTBEHHOTO Gro/UKETHOTO — 00pa3oBaTeIbHOrO
yupesKIeHHs] BBICIICIO obpa3oBaHus «Poccuiickuil rocy1apcTBeHHBIH [e0NIOropa3BeloHbIH YHUBEPCUTET
mvenn Cepro OpIOKOHHKHIZEN.

PaBouast porpaMMa COCTOHT H3: IMactiopTa paboueii IporpaMMBbl yueGHOil IUCIHUILIHHBL, CTPYKTYPBI 1
IPUMEPHOTO COACPIKAHUA yueGHO# JTUCIIMIITAHDL yCIIoBHi pean3anny yueGHOfl AUCIHILIHHBL, KOHTPOTA |
OLICHKH Pe3yJIHTaTOB OCBOCHHA yueGHO# IUCLIHTITHHBL.

B paGoueii mporpamme 0603HAICHBI 3a/1a%H 1 1ieu yuaeOHOl TUCIIHIIHHEL, peKOMEH IyeMOe
KOJTHUECTRBO YacoB (Ul CrelHaTbHOCTH 21.02.13) mpeaycMOTPEHO MaKcHMaTbHOM yueOHol Harpy3Ku
o6yuatowierocs 72 Jaca, B TOM HHCIIC:

o6s3aTebHOI ayIUTOPHOH yueOHOH Harpy3K obyuatorerocs 48 4acos;

caMOCTOATEBHOI PaboThl 00y AIOIIETOCH 24 4aca.

CogepsKaHie IUCIMIUIHEBI COOTBETCTBYCT TpeGOBAHMSM K 3HAHHMSIM H YMEHMSM COTJIACHO [TICC3 o
CrenuanbHOCTH U (OPMHPYEMBIM KOMIICTCHIIUAM cormaceo ®IOC CITIO. B paGoueil  mporpamMme
OTpa’KeHbI TEMATHIECKHE pas/elbl: Pazzen 1. MaremaTHYeCKHi aHAIN3! Tema 1.1. JuddepeHuranbHOe U
HHTErpaJbHOE MCUYMCICHAE, TEMA 1.2. OGIKHOBeHHBIE TP PepeHIHIbHbIe YPABHCHUA, TEMA 1.3. PaneL
Pasmen 2. KomruieKcHBIe Yuca: TeMa 2.1
KoMIUIeKCHbIe YHcTa B anredpamdeckoi dopme; Tema 2.2. KoMIIeKCHbIe THCIa B TPUTOHOMETPHYECKO#H
dopme; Tema 2.3. TloxkaszaTenpHas (popma KOMIIIEKCHOTO YHCIIa. Pasen 3. DiIeMeHTHI JTHHEHHOI anreOpsl:
Tema 3.1. MatpHibl, OTpeIeTUTeIN MATPHIL; TeMa 3.2.06paTHas Marpuua; TeMa 3.3. CucTeMbl JIMHEHHBIX
ypaprenuit. Paszern 4. OCHOBBI JMCKPETHOH MaTeMaTHKH: TeMa 4.1. MuoxecTBa 1 oTHomeHus. CBoicTBa
oTHOMICHHI. Oneparuy HaJ MHOXKecTBamu. Paszen 5. OCHOBBI TEOPUH BepOATHOCTEIl MaTeMaTHIeCKOH
crarmeTuku: tema 5.1, OCHOBBI TEOpUH BeposaTHoCTeil; Tema 5.2. CryyaifHas BeJIMYUHA, €€ GyHKIHS
pacmpesieNieHns; TemMa 5.3. MaremaTHyecKoe OKHIaHHe M IHCTICpCHs ciyuaiiHoil BenuunHbL Pasnen 6.
MarteMaTHUecKiie METOIbI PEIIEHNs TPHKTIANHBIX 33134 B 061acTH MPoecCHOHATBHOM AeATeIbHOCTH: TEMA
6.1. MaTeMaTHIeCKie METOIbI PEILEH s HPUKIaNHBIX 3a/ad B 061acTH npoecCHOHANBHOM JeATEIBHOCTH.

YpoBHH OCBOGHHs y4eOHOTO MaTepuaia COOTBETCTBYIOT €r0 CONEPYKAHHIO M 3HAYMMOCTH UL
dopMUpOBAHTS 3HAHUIL, ymennit , OK u IK.

@opMBl M METOZBI KOHTPOISL M OICHKH COOTBETCTBYIOT pe3yibTaTaM oOydenus, B T.9.
11po(hecCHOHATBHBIM 1 OOUTMM KOMIETCHIILAM.

CrucoK yueOHbIX M3IaHHil COACPKUT JTUTEPaTypy H VHTepHET HCTOYHUKHU, [O3BOJISIOLIIE OCBOUTD
cozeprkanie ydeOHOH TUCIUIITHHBL B HOJHOM 00BEME.

PaGouas TporpaMma MoyeT ObITh PEKOMCHIOBAHA JULA npuMeHeHHs B yd4eOHOM Mporecce IO
cremmanproctd 21.02.13 Teostormyeckas CheMKa, MONCKH U Pa3BeIKa MeCTOPOSK/ICHHIT T0Je3HBIX

HCKOIMaeMbIX.

DKcnepT: I'.H. ®enoposa
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