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BBEJAEHUE

PabGouass mporpamma mpenMera SBISETCS YacThIO OCHOBHOW 0Opa30BaTEIIBHOW MPOTPaMMBI
cpenHero npogeCCUOHAIBLHOTO 00pa30BaHuUs - IPOTPAMMBI MTOATOTOBKH CIICIIUATICTOB CPEIHErO 3BEHA,
paspaboranHoii B cootBeTcTBUH ¢ PI'OC CITO

oIrocC CI10 ®denepanbHBIN TOCYIapCTBEHHBIM 00pa30BaTEIbHBIA CTAHIAPT CPEIHEr0 OOIIEro
obpazoBanus (npuka3z Munoopuayku Poccun ot 17.05.2012 1. Ne 413)
[1C
1. HEJIb OCBOEHMUS ITPEJIMETA
Wzydenne ydeOHOro mpeamera «MaTemaTwka» OPHEHTHPOBAHO Ha JOCTHXKCHHE CIICIYIOIIMX
LEJIEH:

- obecrieyenne chopMUPOBAHHOCTH MPEACTABICHUNA O COLUATIBHBIX, KYJIbTYPHBIX M HCTOPUYECKUX
(bakTopax CTaHOBJICHUS] MAaTEMATUKH;

- obecrieueHue CHOPMHUPOBAHHOCTH JIOTUYECKOTO, AaNTOPUTMHYECKOTO M MaTEeMaTUYEeCKOTro
MBILICHMS;

- obecneueHne cpOpPMHUPOBAHHOCTH YMEHHH NMPHUMEHSATh TOJYYEHHBIC 3HAHUS TPH PEIICHUH
pa3IMYHbIX 33jay;

- o0ecrnieueHre chOpMUPOBAHHOCTHU IPEACTABICHNN O MaTeMaTHKE KaK 4acTH 00IIeYesI0OBeYeCKOn
KYJIbTYpPbl, YHUBEPCAIIBHOM $I3bIKE HAYKH, ITO3BOJIAIOIIEM OMMCHIBATh U M3Yy4aTh peajbHbIE MPOLECCHl U
SIBJICHMUSL.

VYueOHblit penMeT oTHOcHUTCS K npenMeTHoi obmactu @I'OC cpennero obmiero oOpa3oBaHUs
«Marematuka 1 Hpopmatuka»y u gBiseTcs oOuiei n3 00s13aTeNIbHbIX PEIMETHBIX 001acTei.

YpoBeHb ocBoeHUs yueOHOTO mpeamera B coorBercTBUU ¢ PI'OC cpemHero oo1ero oopa3oBaHus:
yr1yOJICHHBIH

Peanuzanus copepxkanusi ydeOHOTo IpeaMeTa MpeAarnoiaraeT coONI0ACHUE MPUHIUIA CTPOroi
IIPEEMCTBEHHOCTHU 10 OTHOILLIEHHIO COJepXkaHus Kypca «MaremaTHKay Ha CTYyIIEHH OCHOBHOI'O OOIIEro
o0Opa3oBaHMUs.

OcBoenne coaepxkanusi ydeOHOoro mpenmera "Maremaruka" oOecrieuyuBaeT JOCTHIKECHHE
00y4arolMMUCS CIEAYIOINX Pe3yIbTaToB:

JIMYHOCTHBIX:

1) chopMUpPOBAaHHOCTh MpPEACTABIEHUN O MaTeMaTHKE KaK YHUBEPCAJIBHOM SI3bIKE HAYKH,
CpeACTBE MOJIETUPOBaHMS SBJICHUN U MPOLIECCOB, HJIESX U METOJIaX MaTeMaTHKH;

2) TNOHMMaHue 3HAYUMOCTH  MaTeMaTUKU I HAay4YHO-TEXHHYECKOro  Iporpecca,
C(OPMHPOBAHHOCTh OTHOLIEHHMSI K MaTeMaTHKe KaK K 4YacTH OOIIeYelIOBEYEeCKOH KyJIbTYphI 4epes
3HAKOMCTBO C UCTOPUEN PAa3BUTHSI MATEMATUKH, BOJIFOLUEN MAaTEMATHYECKUX HJICH;

3) pa3BUTHE JOTMYECKOIO MBILIUIEHUS, MPOCTPAHCTBEHHOTO BOOOPaKEHUs, aIrOPUTMHUYECKON
KyJIbTYpbl, KPUTUYHOCTH MBIIUIEHUS] HAa YpPOBHE, HEOOXOAUMOM uid Oynaymied mnpodeccuoHaIbHOM
JesTeIbHOCTH, JJIS IPOJOKEHUS] 00pa30BaHUs U caMO0Opa30BaHuUs;

4) oBiageHWEe MaTEMAaTWUYECKHMMH 3HAHUSMH W yMEHUSIMH, HEOOXOIMMBIMH B TIOBCEIHEBHOM
KHU3HH, U1 OCBOCHMS CMEXHBIX €CTECTBEHHO-HAYUHBIX JAUCHUIUIMH M JUCHUIUIMH TPO(pECCHOHATBHOIO
LMK, A TojdydyeHuss oOpa3oBaHUs B 00JacTsIX, HE TPeOYyIOIIMX YrIIyOJeHHOM MaTeMaTH4ecKou
MOJITOTOBKH;

5) rOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA MPOTSHKEHUN
BCEHl JKM3HU; CO3HATENIbHOE OTHOILICHHE K HENpEphIBHOMY OOPa30BAHUIO KaK YCIOBHIO YCIIECHIHOMN
po¢eCCHOHAIBHON 1 00IIIECTBEHHON JIEeATEILHOCTH;

6) TOTOBHOCTh M CIOCOOHOCTh K CAMOCTOSITETILHOM TBOPUECKOW U OTBETCTBEHHOM JI€ATEIIbHOCTH;

7) TOTOBHOCTH K KOJUIEKTHBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMU B 00pa30BaTEIbHOM,
OOIIIECTBEHHO IOJIE3HOM, y4eOHO-NCCIIeA0BATENLCKOM, MPOSKTHOM U APYrUX BUAAX JEATEIBbHOCTH;

8) oTHomIeHHE K NPOo(eCCHOHATBbHOW NEATETbHOCTH KaK BO3MOXKHOCTH YYacTHs B DPELIEHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIIEHAIIMOHATILHBIX TPOOIIEM;

MeranpeamMeTHBIX:

1) ymeHHe caMOCTOSATENIBHO OMPEAETATh LN AeATEIbHOCTU M COCTABIIATD TIaHBI



JESTEeIbHOCTH; CaMOCTOATENBHO OCYIIECTBIATh, KOHTPOJIMPOBATH M KOPPEKTUPOBAThH JEATEIIBHOCTH;
HCIIOJIb30BaTh BCE BO3MOYKHBIE PECYPCHI JUIsSl TOCTHXKEHUS MOCTaBJICHHBIX LIEJEH U pealu3aluy IIaHOB
NesTeIbHOCTH; BEIOUPATh YCIEIIHbIE CTPATErHH B PA3JIMYHBIX CUTYALUsX;

2) yMeHHE IPOIYKTUBHO O0LIAThCs M B3aUMOJICHICTBOBATh B MPOLIECCE COBMECTHOM NI TELHOCTH,
YUUTBIBATh MO3ULUH IPYTUX YYACTHUKOB AEATENbHOCTH, 3 (PEKTUBHO pa3peniate KOH(PIUKTHL;

3) BnajeHue HaBbIKAMU IIO3HABATEJIBHOM, Y4YEOHO-MCCIEI0BATENbCKOM M MPOEKTHOMU
NesTeIbHOCTH, HABbIKAMU pa3pellieHus IMpo0sieM; CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB PELICHMSI PAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOJI0B IIO3HAHMUSI;

4) TOTOBHOCTP U CIOCOOHOCTh K CaMOCTOATENBbHOM HHGOPMALMOHHO-II03HABATEIbHOMN
JeSTeIbHOCTH, BKIIIOYAs yMEHUE OPHEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(POPMAIIUH, KPUTHYECKH
OLIEHUBATh U MHTEPIIPETUPOBATh UH(OPMALIHIO, TOTYyYaeMYI0 U3 Pa3IMUHbIX HCTOUHUKOB;

5) BiajxeHue S3bIKOBBIMU CPEJICTBAMHU: YMEHHUE SICHO, JIOTMYHO U TOYHO M3JaraTb CBOIO TOUKY
3pEHMs], UCIIOJIb30BaTh aJICKBATHBIC SI3bIKOBBIE CPECTBA;

6) BIIaZicHWE HAaBBIKAMU ITO3HABATENBHON pedIeKCHH KaK OCO3HAHUS COBEPUIAEMBIX JCHCTBHHA U
MBICIMTENbHBIX MIPOLECCOB, UX PE3YIbTaTOB M OCHOBAHUM, T'PAHUL] CBOETO 3HAHUSA U HE3HAHUS, HOBBIX
[I03HABATENbHbBIX 3a/1a4 U CPENICTB I UX JTOCTHIKEHUS;

7) LeneycTpeMJIEHHOCTh B IOMCKAaX W HPUHATHM PELIEHUH, COOOpa3UTENbHOCTh M MHTYMLUA,
Pa3BUTOCTh IPOCTPAHCTBEHHBIX IPEJICTaBICHUN; CIIOCOOHOCTh BOCIPUHUMATh KPAacoTy U TapMOHHUIO
MUDA;

[IpeameTHBIX (Ha YriyOJIEHHOM YPOBHE):

1) copMHPOBaHHOCT MPEACTABICHHI O MATEMAaTHKE KaK YacTH MHPOBOI KyJIbTYpbl U O MECTE
MaTeMaTHK{ B COBPEMEHHON IMBHIIM3AIMU, O CIIOCO0AX OMUCAHWS HAa MAaTEMAaTHYECKOM SI3BIKE SIBICHUH
peasbHOro MHpa;

2) chOpMHPOBAHHOCTD MPEJICTABICHHA O MaTeMaTHYECKUX IMOHATUAX KaK O Ba)KHEHIINX
MaTeMaTHYECKUX MOJIENSX, IO3BOJSIOLUIMX ONKMCHIBATh M M3y4aThb pa3HbIE MPOLECCHl U SIBICHUS;
ITOHMMaHHUE BO3MOKHOCTH aKCMOMAaTUYECKOT0 MOCTPOCHUSI MATEMaTUUYECKUX TEOPUI;

3) BnajeHue MeETOJAMM JIOKA3aTeJIbCTB M aJrOPUTMOB DELICHUS; yYMEHUE HUX IPUMEHSTb,
IIPOBOAMTD JOKA3aTEIbHbBIE PACCYKICHUS B XO/I€ PELLICHUS 3a/1a4;

4) BnazeHue CTaHAAPTHBIMM [PUEMaMHU pEUICHUS pPAlMOHAIBHBIX W HpPpalMOHAJIBHBIX,
MIOKa3aTeIbHbIX, CTENIEHHBIX, TPUTOHOMETPUUECKUX YPaBHEHUN U HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHNE
TOTOBBIX KOMITBIOTEPHBIX MTPOTPAMM, B TOM YHCJIE JUISl IOMCKA ITYTH PELIEHUS U WIIOCTPALNN PEILICHUS
YPAaBHEHUW U HEPABEHCTB;

5) chopMHUpPOBAaHHOCTh MpEACTaBIEHUH 00 OCHOBHBIX MOHATHAX, HUAEIX U  MeToJax
MaTeMaTHYeCKOro aHaJIN3a;

6) BJIaIeHUE OCHOBHBIMU MOHATHSMH O TUIOCKMX U IPOCTPAHCTBEHHBIX T€OMETPUUECKUX PUTypax,
MX OCHOBHBIX CBOMCTBaX; COPMUPOBAHHOCTh YMEHHUS PAaCIIO3HABATh HA YEPTEkKaxX, MOJEISAX U B PeabHOM
MHUpE reoMeTpudeckre GUrypsl; IpUMEHEHHE U3yUYEHHBIX CBOMCTB FreOMETpUUECKUX GUryp u Gopmy amis
pelIeHns TeOMETPUYECKUX 3a7a4 U 3aa4 C MPAKTUYECKUM COJEPKaHUEM;

7) chOopMHUPOBAHHOCTh MPEACTABICHUN O MpoleccaXx U SBICHUAX, UMEIOLIIUX BEPOSTHOCTHBIN
XapakTep, 0 CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B peaJIbHOM MUPE, 00 OCHOBHBIX MOHATHUSIX 3JIEMEHTApHOU
TEOPUHM BEPOSTHOCTEH; YMEHHMH HAxXOAWTh U OLIEHMBATh BEPOSTHOCTH HACTYIJICHUS COOBITHH B
MPOCTEHIINX MPAKTUYECKUX CUTYALUSIX U OCHOBHBIEC XapaKTEPUCTUKH CIy4YailHbIX BEJIUYUH;

8) BJIaJiIcHNE HaBbIKAMU MCIIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX ITPOrPaMM IIPU PELLIEHUH 3a/1a4;

9) utst crenbIX U CIA0OBUASAIINX 00YJIArONTUXCS:

- OBJIaJICHUE MpPaBUJIAMHU 3allMCU MaTEMAaTUYECKUX (OPMYN U CIEHUAIBHBIX 3HAKOB pelibeHO-
TOYEYHOU cuctembl o00o3HaueHuit JI. bpaiins;

- OBJJIEHHE TAKTUIBHO-OCSA3aTENbHBIM CIIOCOOOM OOCIEOBaHUS U BOCHPUATHS peabe(pHbIX
M300paXeHU peAMETOB, KOHTYPHBIX U300pa’keHUN TeOMEeTpUYecKUX (pUryp u apyroe;

- HaJIMYME YMEHUS BBIIOJHATH F€OMETPUUECKHUE MTOCTPOEHUS C MOMOLIBI0 LIUPKYJSA U JINHEHKH,
yuTaTh penbedHble rpaduKH 3JIEeMEHTAPHBIX (QYHKIMA Ha KOOPAWHATHOW IUIOCKOCTH, HPUMEHATH
crienuanbHble mpucnocobaenus A penbeduoro yepuenus ("Apadpremen", "LkonpHuk");

- OBJIaZICHHE OCHOBHBIM (D)YHKIIMOHAJIOM MPOTpaMMbl HEBU3YaJIbHOTO JOCTYyNa K HHPOpMAIUU Ha
9KpaHe NMepCOHATLHOI0 KOMITBIOTEPA, YMEHUE UCIIOIB30BaTh MEPCOHANIbHBIE TU(IOTEXHUUECKUE CPEICTBA
MH(OPMALMOHHO-KOMMYHHUKAIIMOHHOTO JIOCTYMA CIENbIMUA 00Yy4arOIUMUCS;



10) nui oOyyaromuxcst ¢ HapyLUIEHUsIMU OIIOPHO-ABUraTEIbHOIO anmapara:

- OBJIQJICHUE CIIELMATIbHBIMU KOMITBIOTEPHBIMH CPEACTBAMM IPEACTABICHUS U aHAJIN3a aHHBIX U
YMEHHE UCIOJIb30BaTh IEPCOHAIBHBIE CPEACTBA AOCTYIA C YyUYETOM JBUIaTENIbHbBIX, PEYCIBUTATCIIBHBIX U
CEHCOPHBIX HAPYILCHMUIA;

- HaJIM4M€ YMEHHUs UCII0JIb30BaTh NIEPCOHAJIBHBIE CPEACTBA JOCTYIIA.

11) chopMHpPOBaHHOCTH MPEACTABICHUI O HEOOXOIMMOCTH JO0Ka3aTelbCTB NMPU OOOCHOBAHHU
MaTEMaTUYECKHUX YTBEP)KIECHUHN U POJIM aKCUOMATHUKH B IIPOBEICHUN JACIyKTUBHBIX PACCYKICHUM;

12) chopMupoBaHHOCTH MOHATHWHOTO ammapara MO0 OCHOBHBIM pa3feliaM Kypca MaTeMaTHKH;
3HaHUI OCHOBHBIX TeOpeM, (JOpMYJ U YMEHUS X PUMEHATh; YMEHHs 10Ka3bIBaTh TEOPEMbI U HAXOIUTh
HECTaHJapTHbIE CIIOCOOBI PELICHUS 3a1ay;

13) chopMupoBaHHOCTh YMEHUH MOJICJIMPOBATh PEAJIbHBIE CUTYallUH, UCCIIEJ0BATh IOCTPOCHHbIE
MOJIETN, UHTEPIPETUPOBATH MOIYUEHHBIN pPE3yibTarT;

14) chopMUpOBaHHOCTH MIPEICTABICHUH 00 OCHOBHBIX TOHATUAX MAaTEMAaTHUYECKOr0 aHAIN3a U UX
CBOWCTBAxX, BIIQJICHUE YMEHUEM XapaKTepU30BaTh MOBeACHUE (DYHKIIHMHA, MCIOIH30BAaHHUE IOJYYEHHBIX
3HAHMHU JUIA ONIMCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEH;

15) BnameHue yMEHMSIMM COCTAaBJICHHS BEPOSTHOCTHBIX MOJEIEH IO YCIOBUIO 3aJaud U
BBIUUCIICHUS BEPOATHOCTH HACTYIIEHHS COOBITUH, B TOM YHCIIE C IPUMEHEHUEM (HOPMYJT KOMOMHATOPUKHU
1 OCHOBHBIX TEOPEM TEOPUHU BEPOATHOCTEN; UCCIIEI0BAHUS CIIy4YallHbIX BEJIMUYMH 10 UX PACHPEEIICHUIO.

2.MECTO NPEAMETA B CTPYKTYPE OOII
[Tpeamer oTHOCHUTCS K BApUaTUBHOM yacTu y4eOHOTO IUIaHa.

3. OBBEM IIPEMETA

Yacos

KonTakrHas paborta .(mo y4.3aH.)

- . ITpakTnyeckue
POMEKYTOUHBII
Beero 3a 3aHATHA,

KOHTPOJb
BKJTIOYAs
ceMeCTp | Bceero | Jlekiuun

KypcoBoe
MMPOCKTUPOBAHN
€
Cemectp 1
Dx3ameH 0 | 102 | 52 | 48 0
Cemectp 2
Dx3amMeH 0 142 70 70 0
0 244 122 118 0
5. TEMATHYECKHWH IUIAH
Yacos
KonrakTHas padora (1o y4.3aH.)
Tema Bcero Camoct Korrpor,
HauMeHoBaHue TeMBI ’ CaMOCTOSTEIIBH
4acoB JlaGoparop | Ipaktiuec | paboTa i 1aG
.HCKI_II/II/I HBIC KUEC 3aHATUA OH paboTsl
Cemectp 1 102
Tewma 1. |[IelicTBUTEIBHBIC YHCIIA 18 8 10
Tewma 2. |OyHKIIIN 42 20 22
Tema 3. [OCHOBBI TPUTOHOMETPHUH 42 24 16
Cemectp 2 142
Tewma 4. |Hauana mareMaTH4eCKOro aHAIKM3a 52 22 30
OJIeMEHTBl ~ KOMOWHATOPHKH,  TEOpHUS
Tema 5. y DU, P 14 | 8 6
BEPOSITHOCTEH M CTAaTUCTUKA




Tewma 6. |[IpsiMble ¥ TUIOCKOCTH B MPOCTPAHCTBE 34 20 14
Tema 7. [MHOTOrpaHHUKHI 12 6 6
Tema 8. |KoopauHaThl 1 BEKTOPHI 12 6 6
Tema 9. |Tena u MOBEpXHOCTH BpaIEHUS 18 8 8
6. ®OPMbI TEKYHIETI'O KOHTPOJISA U TIPOMEXYTOYHOU ATTECTAIIUU
HIKAJIBI ONEHUBAHUSA
Bup onieHouHoro Kpurepun
Pasnen/Tema aon OnucaHue OLIEHOYHOIO CPEeJICTBA puTep
cpeicTBa OIICHUBAHUS
Texyumuit konTposb (Ilpunoxenue 4)
Tema 1. AynutopHas
o YAHTOP PaGora cocroutr w3 5 -tu mpakThdeckux| OreHUBaeTcs OT 2
JIelCTBUTENBH | CaMOCTOATENbHAS N
3aJaHuid, 2 BapuaHTa 110 5 6aiu1oB
bI€ YKCa pabota Nel,2
Tema 1. AynutopHas N
. Pa6ora cocrout u3 10 mpakTrueckux 3aaanuid,| OneHuBaeTcs ot 2
JeicTBUTENBH | CaMOCTOSATEIbHAS
2 BapuaHTa 1o 5 GannoB
bI€ yKCia paborta Ne3
Tema 1. AynuTtopHas "
. PaGora cocrout u3 4 mpakTuueckux 3aaaHui,| OueHuBaeTcs ot 2
JelicTBUTENBH | caMOCTOSATEIbHAS
4 BapuaHTa 1o 5 GanoB
bI€ YKCa pabota Ned
AynutopHas N
Tema 2. YAHTOP Pabota cocrouT u3 6 mpakTUYeCKUX 3agaHui,| OleHUBaeTCs OT 2
Dyukun caMocToATC/IbHAA 2 BapuaHra 110 5 6ayu1oB
y pabora No 5 P
AynuTtopHas N
Tema 2: YAUTOP Pabota cocrouT u3 6 mpakTUYeCKuX 3agaHui,| OeHUBaETCs OT 2
Dyarnun caMocToATeIIbHAA 2 BapuaHTa 110 5 6ayu1oB
y pabora No 6
Tema Ne 4.
AynuropHas .
Hauana Pabora cocrout u3 4 npakruueckux 3anaHui,| OueHuBaeTcs oT 2
CaMOCTOSITENIbHAS
MaTeMaTH4YeCK 4 BapuaHTa 1o 5 GannoB
pabora Ne 7, 10
OT0 aHaJIM3a
Tema Ne 4.
AynuropHas .
Hayvana Pabora cocrout u3 6 mpakTuueckux 3anaHui,| OueHuBaeTcs oT 2
CaMOCTOSITeIIbHAS
MaTeMaTH4YeCK 4 BapuaHTa 1o 5 GannoB
pabota Ne 8
OT0 aHaJIM3a
Tema No AvynuropHas
4.Havyama Y P PaGota cocrout u3 6 mpakTHuecKux 3aaaHui,| OueHuBaeTcs ot 2
CaMOCTOSITENIbHAS
MaTeMaTU4YecK 2 BapuaHTa 1o 5 GannoB
pabota Ne 9
Oro aHajiM3a
Tema No AvynuropHas
4.Hauana Y p Pabora cocrout u3 6 mpakTuueckux 3anaHui,| OueHuBaeTcs ot 2
CaMOCTOSITENIbHAS
MaTeMaTH4YeCK 3 BapuaHTa 1o 5 GannoB
pabota Ne 11
OT0 aHaJIH3a
Tema No AvynuropHas
4.Hauana Y p Pabora cocrout u3 1 npaktuueckoro 3aganus,| OneHuBaeTcs ot 2
CaMOCTOSITeIIbHAS
MaTeMaTU4YeCK 5 BapuaHTOB 1o 5 GannoB
pabota Ne 12
Oro aHaJiM3a
Tema Ne 5.
DIIeMEHTHI
AynuropHas .
KOMOHMHaTOpu PaGota cocrout u3 2 mpakTuueckux 3aaaHui,| OueHuBaeTcs ot 2
KU, TEOPUHU CAMOCTOATCABHAR |4 b o puanTa 10 5 GannoB
» TCOPHH | pabora Ne 13 p
BEpPOSITHOCTEH
U CTATUCTUKU




Tema Ne 6. AynuropHas
[Ipsimbie n camocTosTenbHas |PaboTa cocTouT U3 7 TeopeTHUeCKuX 3ananuid,| OneHuBaeTcs ot 2
IUIOCKOCTH B | pabora Nel4, 15, 16, |2 BapuanTa 10 5 OamioB
MIPOCTPAHCTBE 17
Tema Ne 7. AynuropHas .
Pabota coctout u3 7 TeopeTuuecKuX 3aanuid,| OneHnuBaeTcs oT 2
MHororpasau | camocTosiTenbHas
1 mnpakTuyeckoro 3ajaHus, 3 BapuaHTa 70 5 6amioB
KU1 pabota No 18
Tema Ne 8. AynuTtopHas .
PaGora cocrout u3 3 mpakTuyeckux 3agaHuii,| OueHuBaercs ot 2
Koopaunatel u| camocTosiTebHAs
3 BapuaHTa 10 5 0aJUIoB
BEKTOPBI pabora Ne 19
Tema AynutopHas .
Y p Pabora cocTouT u3 3 mpakTHUecKuX 3aaaHuil,| OneHuBaercs oT 2
8.KoopauHatel| caMocTrosiTesibHas
4 BapuaHTa 10 5 0aJUIoB
Y BEKTOPbI pabota Ne 20
Tema KonTponbhas Pabota cocTtouT U3 6 nmpakTHYecKUX 3ajaHuid,| OneHuBaeTCs OT 2
2.®yHKIUU pabora Ne 1 4 BapuaHTa 70 5 6amioB
Tema Ne
4.Hayvaina KoHntposbHas Pabora cocrout u3 3 npaktuyeckux 3agaHuii,| OueHuBaercs ot 2
MaTeMaTU4eCK pabota Ne 2 1 Bapuanrta 1o 5 6annoB
Oro aHaiau3a
Tema 9.
Tena u KoHnTtposbHas Pabota cocTtouT u3 4 nmpakTHUecKuX 3ajaHuid,| OneHUBAETCS OT 2
MIOBEPXHOCTHU pabota Ne 3 4 BapuaHTa 1o 5 OamioB
BpalieHus
Tema Teer Ne 1 Tect cocTtout u3 5 npakTuueckux 3anaHuil ¢[ OueHuBaeTcs oT 2
2.OyHKIUU - YETBIPbMS BApUAHTAMH OTBETOB, 2 BapHaHTa 0 5 bamios
Tema 3.
OCHOBEI Teer Ne 2 Tect coctout u3 6 3amaHuii ¢ 4erblpbMs| OlieHUBAETCS OT 2
TPUTOHOMETPH B BApUAHTaMH OTBETOB | BapuaHTa 1o 5 OamioB
51
Tema 3.
OcHoBBI Teer Ne 3 Tect cocrour u3 6 3amaHuii ¢ yeTblpbMs| OneHUBaETCS OT 2
TPUTOHOMETPH - BapUaHTaMU OTBETOB 2 BapHaHTA o 5 6annoB
51
Tema.7. o
Tect cocrout u3 12 3aganuii ¢ uerblpbMs| OueHuBaeTcs ot 2
MHororpanau Tect Ne 4
. BapyWaHTaMU OTBETOB 2 BapHaHTa o 5 6amios
Tema Ne 9.
Tenan Teer No 5 Tect cocroutr wu3 8 3amanmii ¢ Tpems| OueHuBaercs ot 2
MTOBEPXHOCTHU B BapHaHTaMM OTBETOB 2 BapuaHTa 1o 5 OamioB
BpaleHus
Tema 9.Tema n .
Tect coctout w3 8 3amaHuii ¢ 4eTblpbMsi| OueHUBaETCS OT 2
MIOBEPXHOCTU Tect Ne 6,7
BapUaHTaMU OTBETOB 2 BapHaHTA o 5 6amnoB
BpaIieHus

ITpomesxyrounslii KoHTpOJb (ITpunoxenue 5)

DK3aMeHAIMOHHEBIA |1 BOIpOC - TEOPETHUECKUI
1 cemectp (OKk) 1 P p Ot 2 1o 5 Gannos
omer 1 - 7 - mpakTHYecKue 3a1aHus
DK3aMeHaMoOHHEIH |1 Bompoc - TeopeTHUEeCKUii
2 cemectp (OK) p p Ot 2 1o 5 Gannos
ouner 2 - 5 - mpakTUYecKue 3aaHus




OIIMCAHHUE IKAJI OONEHUBAHUA

[Tokazarens omenku ocBoerus OOIl dopmupyercs Ha OCHOBE OOBEIMHEHHUS TEKyIIEH H
IIPOMEKYTOUHOM aTTecTali 00yJyaroIerocs.

Iloka3aTenb peUTHHIa 10 KakKIOMY IPEIMETY BBIPAXKACTCS B MPOLEHTAX, KOTOPBIM MOKA3bIBACT
YPOBEHb IIOJATOTOBKU CTYJCHTA.

Texymias arrecrauus. cnonb3yercs S-0ayuibHas cuctema oneHuBanus. OneHKa paboThl CTyIeHTa
B TEYEHHUU CEMECTpa OCYLIECTBIISIETCS NMPENojaBaTeieM B COOTBETCTBUU C Pa3pabOTaHHOM UM CHUCTEMOM
OLIEHKU Y4eOHBIX JOCTHKEHUH B Mporiecce 00ydeHus o JaHHOMY MPEeIMETY.

B pabounx nporpamMMax IUCHMIUIMH (TPEAMETOB) M IPAKTUK 3aKpEIUIEHbl BUIBI TEKYIIEH
aTTeCTallld, TUIAHUPYEMbIE PEe3yJIbTaThl KOHTPOJIBHBIX MEPOIPHUITUNH W KPUTCPUH OLEHKU Y4COHBIH
JOCTYKEHUH.

B teuenue cemectpa nmpenojaBaTesieM IPOBOAUTCSA HE MEHEE 3-X KOHTPOJIbHBIX MEPOIIPUATHIL, 110
OLICHKE JIEATEIBHOCTH CTYICHTA.

[TpomexyTounast arrecranus. Mcmonb3yercs S-0amipHas cucteMa oneHuBaHus. O1eHKa paOboThI
CTY/IEHTA 110 OKOHYAHUIO MpeMeTa (4acTH MpeMeTa) OCYILECTBIIAETCS PENOAABATEIEM B COOTBETCTBUU
C pa3pabOTaHHOM MM CHCTEMOW OLIEHKM JIOCTHKCHUH CTyIEHTa B Tpolecce OOy4eHHUs MO JaHHOMY
npeamery. IlpomexyrouHass arrecTanus TakKe IPOBOAMUTCS IO OKOHYAHHIO (OPMHUPOBAHUS
KOMIIETEHIIUH.



Iloxa3zaTeab OEHKH

Ilo 5-6aMJbHOM cHCTEME

XapakTepuCTHKA MOKa3aTesi

100% - 85%

OTJIIMYHO

00712/1at0T TEOPETUICCKIUMH 3HAHUSIMH B TIOJTHOM
o0BbeMe, MOHUMAIOT, CAMOCTOATEILHO YMEIOT
MPUMEHSTh, UCCIICIOBATh, UACHTH()HUIIMPOBATH,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATH, PACIIPENEIATH 110
KaTeropusiM, pacCUuTaTh MOKa3aTeIH,
KJ1acCU(UIIUPOBATh, pa3padbaTbIiBaTh MOJEIIH,
ITOPUTMU3UPOBATH, YIIPABIATH, OPraHU30BaTh,
IIJIAHUPOBATh MPOLECCHI UCCIEA0BAHUS, OCYLIECTBIATh
OIICHKY pe3yJIbTaTOB HAa BHICOKOM YPOBHE

84% - 70%

XOPpOLIO

00J1a1a10T TEOPETUUECCKUMU 3HAHUSIMU B TIOJITHOM
o0beMe, MOHUMAIOT, CAMOCTOATEILHO YMEIOT
MPUMEHSITh, UCCIICIOBATh, UACHTHU(DHUIIUPOBATH,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATH, PACIIPENEIATH 110
KaTeropusiM, pacCUuTaTh MOKa3aTeIH,
KJ1acCU(UIIUPOBATh, pa3padbaTbiBaTh MOJEIH,
ITOPUTMU3UPOBATH, YIIPABIATH, OPTaHU30BATh,
IJIAHUPOBATh MPOLECCHI UCCIEA0BAaHUS, OCYLIECTBIATh
OIICHKY pe3yJIbTaTOB.

MoryT OBbITh JONYIICHBI HEAOYEThI, UCTIPABICHHBIC
CTYACHTOM CaMOCTOSITEJIEHO B ITPOIecce pabOThI
(oTBeTa U T.1.)

69% - 50%

YJI0BJIETBOPUTEIILHO

0071a/1at0T OOLIMMH TEOPETUUECKUMH 3HAHUAMHU, YMEIOT
HPUMEHSTh, UCCIIEI0BaTh, UAECHTU(PHUIIUPOBATS,
aHAJTM3UPOBATh, CUCTEMATH3UPOBATD, PACTIPEACIIATH 110
KaTeropusiM, pacCUMTaTh MOKA3aTeNH,
KJIacCH(pUIUPOBATH, pa3padaThIBaTh MOJEINH,
QITOPUTMU3HUPOBATH, YIIPABIATh, OPraHU30BATh,
TUTAHUPOBATH MPOIECCHI UCCIIE0OBAHUS, OCYIIECTBISITD
OLIEHKY pe3yJbTaTOB Ha CPEAHEM YPOBHE.
Jomnyckarorcs ommOKy, KOTOpbIE CTYACHT
3aTPyIHAETCS UCIPABUTh CAMOCTOSITENBHO.

49 % wu meHee

HEYAOBJICTBOPUTCIILHO

00J1a1aI0T HE MTOJHBEIM 00BEMOM OOIIUX
TEOPETUYECKUMU 3HAHUSIMU, HE YMEIOT
CaMOCTOSTCIIBHO HpI/IMCHflTI:, ucciaeaoBarhb,
UACHTU(PHUIIMPOBATH, AaHATU3UPOBATH,
CHCTEMAaTU3UPOBATh, PACTIPEACIIATH 110 KATETOPHSIM,
paccuuTaTh MoKa3aTenu, KiaccuuimnpoBarb,
paszpabaThIBaTh MOJIETH, AJITOPUTMHU3UPOBATH,
YIPaBJISTh, OPraHU30BATh, IIJIAHUPOBATH MPOIECCHI
MCCJICIOBAHMS, OCYIIECTBIISThH OIICHKY PE3YyIbTaTOB.
He copmupoBanbl yMeHUS 1 HABBIKU IS PEIICHUS

100% - 50%

3a4TCHO

XapaKTECPHUCTHUKA IMOKAa3aTECJId COOTBETCTBYECT
«OTIIMIHO», «XOPOII0», «YAOBJICTBOPUTCIILHO»

49 % wu meHee

HE 3a4TCHO

XapaKTECPHUCTHUKA IMOKAa3aTECJId COOTBETCTBYECT
«HCYOOBJICTBOPUTCIBLHO»

7. COAEP)KAHUE NPEJIMETA

7.1. Coneprkanue JeKIUA




Tema 1. JleficTBUTEIBLHBIE YKCIA

"Bpenenue. JlelicTBUTEIbHBIC Ynca"

O3HaKoOMJICHHE C POJIbI0O MAaTEMAaTHKH B HayKe, TEXHUKE, SKOHOMHUKE, HH(POPMALIMOHHBIX TEXHOJIOTUAX U
IIPAKTUYECKON eATeNbHOCTH. O3HaKOMIICHHE C UMM U 331a4aMH U3Y4EHUsI MATEMAaTUKH IIPU OCBOCHUU
npodeccuii CI1O u cnenmansaocted CI10.. YncnoBbsle MHOKECTBA.

[TpuGnnxennslie Beruucienus. Llenblie u panuoHanbHble yncna. JleficTBUTENbHbBIE YUCIa
"Apudmerrnueckuii KOpeHb HATYpaIbHOM cTeneHH"

O3HaKOMJICHHE C TOHATHEM KOPHS N-I CTENEHU, CBOMCTBAMHU PaJUKaIOB U IPABUIIAMU CPAaBHEHUS KOPHEM.
@opMyJIMPOBAHUE OMNPEACIICHUS KOPHA W CBOWCTB KOpHEW. BbluucieHHEe W CpaBHEHUE KOPHEW,
BBIIIOJIHEHUE TNPUKUAKU 3HaueHus KopHs. [IpeoOpa3zoBaHue 4YHMCIOBBIX M OYKBEHHBIX BBIPAKCHMH,
CoJlepKaIIMX PaAUKaIbI.

Beimonnenue pacueroB mo (Qopmynam, coAepXkalluM —paJuKaibl, OCYILECTBIA HE0OXOIUMble
MOJICTAHOBKHU U mpeoOpazoBanus. OnpeneneHne paBHOCHIBHOCTH BBIPAXEHUN ¢ paaukanamu. Permenue
UPPaLMOHAIIBHBIX YPaBHEHUM.

CreneHsb ¢ pallMOHAJIbHBIM [10KA3aTEIEM

O3HaKOMJICHHE C IOHATHEM CTEIICHU C ACHCTBUTEIbHBIM ITOKA3aTEIIEM.

HaxoxneHue 3HaueHU cTeneHu, UCI0JIb3ys IIPU HEOOXOAMMOCTH HHCTPYMEHTAJIbHBIE CPE/ICTBA.
3anuceiBaHUE KOPHSI N-i CTENEHU B BUJIE CTEIIEHU C IPOOHBIM [TOKa3aTesleM U Ha000poT.
@OpMyJIMpOBaHHE CBOMCTB CTENEHEH. DBbluMCieHMe CTeneHeld C paluOHAIBHBIM I10Ka3areseM,
BBITNIOJTHEHUE NIPUKUIKU 3HAYECHUSI CTEIIEHU, CPAaBHEHUE CTEIICHEN.

[TpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAKECHUHN, COICPIKAIINX CTEIICHH, TIPUMEHSISI CBOMCTBA
"PaBHOCHIIbHBIE ypaBHEHUS U HEpaBeHCTBA"

O3HakoMJICHHE C TMPOCTEUIIMMH CBEICHUSMH O KOPHAX  anreOpandyecKux YpaBHEHUH, MOHATHSIMH
UCCIJIEIOBaHNs YPABHEHUM U CUCTEM YPaBHEHHUH.

N3yueHnne Teopuu pPaBHOCWIBHOCTH YPAaBHEHUW M €€ npuMeHeHus. [loBropeHme 3ammcu pemeHus
CTaHJApTHBIX YpPaBHEHWH, NPUEMOB MpeoOpa3oBaHUs YPABHEHUH 11 CBEACHUA K CTaHIAPTHOMY
YpaBHEHHUIO.

"Pelienne uppalmoHaIbHbIX YPaBHEHUW U HEPABEHCTB"

[loBTOpEHNE 3amUCH pEUIeHMs] CTaHJAPTHBIX YpaBHEHUN, IPHUEMOB IpeoOpa3oBaHUs YpaBHEHUU IS
CBEZICHHUS K CTaHJapTHOMY ypaBHeHU!0. [[oHATHE nppalnOHATBHBIX YpaBHEHUI U HEPABEHCTB. AJITOPUTM
pelIeHNs HPPallMOHATIbHBIX YPaBHEHUI 1 HEPaBEHCTB.




Tema 2. @yHKIIMHN

"Crenennas ¢pyHkuus"

O3HakOMJIEHHE C IOHSITHEM NIEPEMEHHOI, MPUMEepaMu 3aBUCUMOCTEH MEX Ay epeMEHHbBIMH.
O3HakoMJIeHHE C TOHATHEM rpaduka, ONpeAeseHHE MMPUHAMICKHOCTH TOYKH Tpaduky (yHKIHH.
Omnpenenenue o Gpopmysie mpocTeuiel 3aBUCUMOCTH, BU1a ee rpaduka. Beipaxxenue o popmyie onHon
MIEPEMEHHOM Yepe3 ApYyTrue.

O3zHakoMJIeHHE ¢ onpezenenrneM GyHKIuU, GopmyaupoBanue ero. Haxoxaenue o0nactu onpeesieHus u
o0acTH 3HaYeHHI (HYHKIIUU

O3HakoMJIeHHE C TpuMepamMu (YHKIIMOHAJIBHBIX 3aBHCHUMOCTEH B pealbHBIX IPOIECcCaX U3 CMEKHBIX
quciUIuinH. O3HaKOMIIEHHE C JJOKAa3aTEJIbHBIMU PACCYXJACHUSIMH HEKOTOPBIX CBOMCTB JIMHEWHON H
KBaJpaTUYHON (PYHKITMH, MPOBEACHUE UCCIIEAOBAHUS JIMHEHHON, KyCOYHO-JIMHEHHOM, APOOHO-TUHEHHOM
U KBaJpaTHYHOU (PyHKUUH, mocTpoeHue ux rpapuko. [locrpoenue n ureHre rpadukoB QyHKIHUIA.

"[TokazarenpHas GyHKIUS"

[Toka3zarenbHas GyHKIMA (IKCIIOHEHTA), ee CBoicTBa U rpaduk. OBlajieHue yMEHUEM MOHUMATh U YUTATh
CBOMCTBA U IpaMKH MOKa3aTebHONW (QyHKIIMU

"IlokazarenbHble ypaBHEHUS"

Bubl nokasarenbHbIX ypaBHEHUM

Meroasl pelieHus IOKa3aTelbHbIX YPaBHEHUN

"[Toka3aTenbHble HEpaBeHCTBA"

[TokazarenbHble HEPABEHCTBA, METObI UX PEIICHUS.

Cucremsl TOKa3aTeIbHBIX YPABHEHUN U HEPABEHCTB.

"CucteMbl I0OKa3aTeNbHbIX YPaBHEHUN U HEPABEHCTB"

Bunel cuctem nokasaTesbHBIX YPaBHEHUI U HEPABEHCTB.

MeTobl pelieHus: CUCTEM [T0Ka3aTeIbHbIX YPABHEHUI U HEPABEHCTB

"Jlorapudmer"

ITonatue norapupma. OcHOBHOE Jorapu(pMUYECKOe TOXKIECTBO. JlecATHYHBII M HaTypajJbHBIN
norapudmsl. Uucino e. YuporeHue JorapupMHUEcKuX BhIpaKEHUIH

"CoiicTBa orapugmos"

Jlorapudm mnpousBeneHus, 4YacTHOro, cTemneHH. Ilepexon K HOBOMY OCHOBAaHHIO.  YIPOUIEHHE
Jorapu(pMUUECKUX BbIpKEHUH

"Jlorapupmuueckas pyHkuus"

Jlorapudpmuueckas QyHKIUS ee CBOWCTBA U Ipad UK.

Brruncnenue 3HaueHuit QyHKIMI 110 3Ha4eHHIO apryMeHTa. OnpezeneHue nojaoKeHusl TOYKU Ha rpaduke
Hcnonb3oBaHue CBOMCTB (DYHKLUH A7 CpaBHEHMs 3Ha4eHUH cTere-Hell u jorapudmos. Iloctpoenue
rpaduKoB JorapuPpMHUUECKUX (YHKIIHHA

"Jlorapudmuyeckue ypaBHeHHs"

Bunel norapudmuueckux ypaBHEHUI

Mertoab! pemieHus JorapupMUUIECKUX ypaBHEHUH.

Crioco0bl pelieHust IPOCTENIINX U CBOASIINXCS K HUM  JIOTApU(PMUUYECKUX YPaBHEHUH.
"Jlorapudmuyeckre HepaBeHCTBA"

Jlorapudmudeckue HepaBEHCTBA, METOIbI UX PEUICHUS.

Cuctemsl orapuMHUUECKUX YpaBHEHUN U HEPABEHCTB.




Tema 3. OCHOBBI TPUTOHOMETPUU

"U3mepenue yriaos"

N3yueHue paguaHHOTO MeETOJAa HU3MEPEHMs YIJIOB BpaLICHUS M HMX CBSA3M C TIPAJyCHOM MEpPOH.
N300pakeHue yrioB BpalleHNUs Ha OKPYKHOCTH, COOTHECEHNE BEJIMYHUHBI YTJIa C €0 PACIOIOKEHUEM
"OnpeneneHne TPUTOHOMETPUIECKUX QYHKIUI"

CuHyc, KOCUHYC, TAHT'€HC, KOTAaHI'€HC IIPOU3BOJIBHOIO yria. CHHYC, KOCUHYC, TAHI'€HC, KOTaHI'€HC YUCIIA.
3HaKH TPUTOHOMETPUUYECKHUX (PYHKLIUI

"TpUroHoMeTpruYECKue TOKIAECTBA"

®opMynupoBaHUe ONPEACICHUH TPUTOHOMETPUUYECKUX (DYHKLUMH Ui YIJIOB MOBOPOTA U OCTPBIX YIJIOB
PSIMOYTOJIBHOTO TPEYTOJIbHUKA U OOBSICHEHHE UX B3aUMOCBS3H

3aBUCUMOCTb MEXKIY CUHYCOM, KOCUHYCOM U TAaHT€HCOM OJHOTO M TOTO K€ yria. TpUroHOMeTpUYeCKue
TOXKJIECTBA

"Tpuronomerpuieckue Gopmyssr"

CuHyc, KOCHMHYC M TaHI€HC yIJIoB o U — o. llpaBuna mepexoja OT OTpULIATENBHOIO yria K
IIOJIO)KUTEIILHOMY

DopMyJIbI CI0KEHUSA

@opMyIIbl CII0KEHUS TPUTOHOMETPUUECKUX (DYHKIIHIA

"®opMyiibl 1BOIHOTO yria"

OcHOBHbIE (GOPMYIIBI TPUTOHOMETPUH: CUHYC M KOCUHYC JIBOMHOIO yrJa.

@opMyJIBI IOJIOBUHHOIO yIJIa

OcHoBHbIE popMyIbl TpUroHoMeTpur: CHHYC U KOCHHYC IIOJIOBUHHOTO yTJia

"®opMyiibl IpuUBEACHUS"

N3yuenne ocHOBHBIX (hopMya TpuroHomerpuu. IIpumenenue (opmyn mnpuBeAeHUs JUIsl BBIUUCICHUS
3Ha4YEeHUM JII000TO yria

"®opMyIbl CYMMBI U Pa3HOCTU TPUTOHOMETPUUYECKUX (PYHKIIHMA."

[IpeoOpa3oBanusi CyMM TpUTOHOMETpHYEeCKMX (GyHKIMA B mpousBeneHus. [IpeoOpasoBanue
IIPOU3BEACHUN TPUTOHOMETPUUECKUX (DYHKIIMI B CYMMBI.

"ObpartHble TpUroHomMeTpuueckue GpyHxmn”

O3HakoMJICHHE C TTOHATHEM OOpaTHBIX TPUTOHOMETPUYECKUX (PYHKIHUI.

N3yuenne ompeneneHnii apkcuHyca, apKKOCHMHYCa, apKTaHreHca 4Yucia, (QopMylupoBaHue WUX,
n300pakeHNe Ha eTUHUYHON OKPYKHOCTH, TPUMEHEHHE MIPU PELICHUN YpaBHEHUIN
"TpuroHoMeTpuyeckue ypaBHeHus"

Pemenue no ¢popmynam u TPUrOHOMETPUUYECKOMY KPYTY MPOCTEHUIIIMX TPUTOHOMETPUUECKUX YPAaBHEHHH.
[IpumeneHne oOIMX METOJOB pELIEHUs ypaBHEHUH (IpUBEIEHUE K JIMHEHHOMY, KBaJpaTHOMY, METO]
Pa3iIoKeHUs] HA MHOXKHUTENH, 3a-MEHbI IEPEMEHHON) MPH PeIlIEeHUH TPUTOHOMETPUYECKUX YpaBHEHHI
"TpuroHomerpuyeckrue HepaBeHcTna"

Pemenue no gpopmynam v TpUTOHOMETPUUIECKOMY KPYTY IPOCTEHIIUX TPUTOHOMETPUYECKUX HEPABEHCTB.
[IpumeneHue oOIMMX METOJOB PELIEHUs ypaBHEHHWH (IpuUBelEeHUE K JMHEHHOMY, KBaJpaTHOMY, METOA
pas3oKeHUs] Ha MHOXHTENH, 3a-MEHBbl NEPEMEHHOM) NpU pelIeHuH TPUTOHOMETPUUYECKHX HEpPaBEHCTB.
YMeHue oTMedarh Ha Kpyre pelieHus MpoCTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB
"TpuroHomerpudeckue GpyHkuun"

O3HaKOMJIEHHE C MOHSATUEM HENPEpBIBHON Meproandeckor GyHKIMU, GOpMyINpOBaHNE CBONCTB CUHYCA
U KOCHHYCA, TOCTPOEHHE UX IPahuKOB.

O3HakOMJIEHHE C MOHATHEM FapMOHUYECKHX KojeOaHUM M MpuMepaMH rapMOHUYECKHX KojeOaHui ams
OIMCaHMS MPOILIECCOB B (PU3HKE U APYTHX OOJIACTIX 3HAHUSL.

O3HaKOMJIEHHE C IOHSITHEM Pa3pbIBHOM nepuoanyeckoi GyHKIUN

"I'paduku TPUrOHOMETPHUECKUX (PYHKIIHA"

O3HaKOMJIEHHE C TOHATHEM Pa3pbIBHOM NEpUOANYECKON PYHKIINU, POPMYTUPOBAHNE CBOMCTB TAHIEHCA U
KOTaHI'€HCa, IOCTPOEHUE UX IPa(hUKOB.

[Ipumenenue cBOWCTB (PyHKUMHA IJIs1 CPaBHEHMsI 3HAYEHHH TPUTOHOMETPUYECKUX (QYHKIUH, pelieHus
TPUTOHOMETpHUYECKUX ypaBHeHUHU. [locTpoeHne rpagukoB 0OpaTHBIX TPUTOHOMETPUYECKUX (YHKLIUN U
ornpezeneHue 1no rpadpukaM ux cBOWCTB. BrinmonHeHne npeodpa3oBanus rpadukoB

Tpuronomerpuueckre GyHKIUHN Y = Sin X, y = COS X, UX CBOWCTBA U rpaduKu

Tpuronomerpuueckue GYHKIMH Y = tg X, Y = ctg X, UX CBOWCTBA U rpaduKku




Tema 4. Hauana maremaTH4ecKOro aHaian3a

"ITpenen pynkuun"

[Tonsitue mpenena dyakuuu. CBoicTBa mpenena GyHKIUH. METOIbI PACKPBITHS HEOMPEICICHHOCTEH.
HenpepbiBHOCTD DyHKITHH

"[IponsBoanas GpyHkuu"

O3HaKoMJICHHE C TIOHITHEM MPOU3BOIHOM

[Tpon3BoHBIC NIEMEHTAPHBIX (HYHKIUI

YcBoenue npasui auddepeHupoBanus, TabIUIbI TPOU3BOIHBIX AJIEMEHTAPHBIX (PYHKIMMA, TPUMEHEHNE
s nupdepennupoBanud.JlokazarensetBo Gopmyn AudQepeHIpoBaHus MPOU3BOAHON (QyHKIMH C
UCIIOJIb30BAHUEM OIpeAeNieHuss Npou3BoAHON ¢yHkiuu. Tabmuua npousBogHbIX. Haxoxaenue
MIPOU3BOIHOM AIIEMEHTAPHBIX  (DYHKIIMH

[TpaBuna nuddepeHrpoBanus

[IpaBuna nuddepennupoBaHus

ITpaBuna quddepeHpoBanus CyMMbl IPOU3BEAEHUS, YACTHOTO.

[Tpou3BoaHas COKHOU (PYHKIUU

ITpumenenue npasui quddepeHpoBanns GyHKINN 1715 HAX0XKAESHUS TPOU3BOAHON QyHKIMM
"T'eoMeTprUECKUil  CMBICI MPOU3BOAHON PyHKITHH"

N3yuenne u (QopMyslupoBaHHE €€ I'EOMETPUYECKOr0 CMbICIA, HM3Yy4EHHE aIrOPUTMa BBIYMCIICHUS
MIPOU3BOIHOM Ha MPUMEPE BBIUMCIICHUS  YTIIOBOTO KO3 (uImeHTa KacaTeIbHOM.

CocraBieHne ypaBHEHUS KacaTelbHOM B 0011eM BUe

@u3nUECKuil CMBICI MPOU3BOAHON (PYHKITHH

N3yuenne u ¢GopMyaMpoBaHHE €€ MEXAHWYECKOIO M I'€OMETPHUYECKOr0 CMbICIA, W3YYEHHUE aIropuTMa
BBIUKCJICHUSI IPOU3BOIHON HA IIPUMEPE BBIYUCIEHNUS MTHOBEHHOIN CKOPOCTU

"[IpuMeHeHne MPOU3BOIHON K HCCIeI0BaHUIO (DyHKIUI"

N3yuenune Teopem 0 CBSA3U CBONCTB (DYHKIIMH U MPOU3BOIHOM, (POPMYIMPOBKA HX.

ITpoBeneHue ¢ NOMOIIBIO IPOU3BOIHON Hccie10BaHUs (YHKIINH, 3alaHHON (OPMYIIOii.

[Tpu3naku Bo3pacTaHusi U yObIBaHUS (GyHKIMU. OKcTpeMyM (yHkiun. MccnenoBanme ¢(yHKIuM Ha
KCTPEMYM.

BoinykiiocTs ¥ BOrHYTOCTb rpaduka pyHkuuu. Touku nepernda

"HccnenoBanue  (QyHKIUI 10 JTaHHOMY aJlrOpUTMY"

N3yuenune TeopeM 0 CBSA3U CBONCTB (DYHKIIMH U MIPOU3BOIHOM, (OPMYIUPOBKA HX.

[TpoBesneHue ¢ NOMOIIBIO0 TPOU3BOIHON HCceI0BaHUs (DYHKIMH, 3aJaHHON (hOpMYJIOH.

Anroput™ uccienoBanus pyHKIUN

HccnenoBanue (yHKIMHA O JAHHOMY aJTOpPUTMY

[Toctpoenue rpadukoB pyHKIMI

"HauOonpIiee 1 HauMeHbllee 3HaYeHNE GYHKLIUU Ha IPOMEXKYTKE U Ha oTpe3Ke"

HaubGonbiiee u HauMmeHblllee 3HaYeHHWE QYHKIMM Ha npoMmexyTke. Ilpumepbl wucnonb3oBaHUs
IIPOU3BOJHOM Ul  HAxXOXACHMWS  HAWIY4lIEro pEleHUus B NPUKIAAHBIX, B TOM  YHUCIE
COLIMAJIbHO-9)KOHOMUYECKUX, 3a/1a4ax. IHTepnperanus pe3ynabTaTa, yueT peaabHbIX OrpaHUYeHHUH
"Heonpenenenuslii naTerpan”

O3HakoMmIIeHHE C IOHATUEM MHTETpasia u rnepBoodpaszHoii. OnpeneneHne nepBooopa3Hoii;

OIIpe/IeNIEHUE HEONIPEIEIIEHHOTO UHTETpalla U €r0 CBOMCTBA

MeTo bl HHTErpUPOBAHNUS HEOTIPEAEICHHOTO HHTETpalla

W3yuenue mpaBuia BEIYMCIECHUS IEPBOOOpa3HON; (OPMYIIBI MHTETPUPOBAHUS;

CHOCOObI BBIYUCIICHUS HEONPEeAeIEHHOT0 HHTErpaa;

MeTo HEMOCPENCTBEHHOTO UHTETPUPOBAHMS

MeTtoa moACTaHOBKU

"OnpeneneHHbI HHTETpan"

Omnpenenenue ornpeneaeHHOro uHTerpaiga M3ydyenue npaBuiia BHIYMCIECHUS EPBOOOPA3HON U TEOPEMBbI
Hrrorona—IJleii6anna. CriocoObl BEIYUCICHHS ONPEIEICHHOT0 HHTErpaja

"I'eoMeTprUecKuid CMBICI ONTPEAEIEHHOTO HHTErpaia"

MOHATHE KPUBOJIMHEHHOW Tpamenuu, crocoObl BBIYMCICHUS IUIONMIAAeH KPUBOJIMHEHHBIX Tpamenui c
MTOMOMUIBIO ONPEEIEHHOT0 HHTErpaa.




@u3NYEeCKUl CMBICII OIPEIEICHHOT0 UHTErpasa
NOHATUE KPUBOJMHEWHOW Tpameuuu, crnocoObl  BOCCTAHABIMBATh 3aKOH JIBUXKEHUS M0 3aJaHHOU
CKOPOCTH, CKOPOCTb 110 YCKOPEHUIO, KOJIMYECTBO IEKTPUYECTBA I10 CUJIE TOKA U T.[I.

Tema 5. DneMeHTH KOMOMHATOPUKH, TEOPHUS BEPOSITHOCTEH M CTATUCTHKA

"Kombunaropuka"

N3yuenue npaBuia KOMOMHATOPUKHI

Pemenne koOMOMHATOpPHBIX 3a/ad METOJOM Iiepedopa M O IpaBHIly yMHOXeHHA. O3HaAKOMIICHHE C
MOHATUSAMH KOMOWHATOPUKH: pPa3MEIICHUSIMH, COUYETAHHSIMHU, MMEPECTAaHOBKAMU U (QOpMYyJIaMHu Uil HX
BbluuciieHus. OObACHEHHE U NpUMEHEeHUEe (GOopMyls A BBIYMCICHUS DPAa3MELICHUH, MEePEeCTaHOBOK U
codyeTaHWil mpu pemeHnH 3agad. O3HakomsieHue ¢ 6umHomMoM HproroHna m TpeyrompHuKoMm Ilackans.
Pemenne npaktudyeckux 3anad

"DneMeHTBl TEOPUH BEpOsiTHOCTEN"

N3yueHne KIIacCMYECKOr0O ONpENETCHUsT BEPOSTHOCTH, CBOWCTB BEPOATHOCTH, TEOPEMBI O CyMMeE
BEPOATHOCTEN. PaccMOTpeHnEe MPUMEPOB BBIUMCICHUS BEPOSATHOCTEH. PemieHne 3agay Ha BBIYMCIICHUE
BEPOATHOCTEH COOBITHI

"Cratuctuka"

JluckpeTHas ciayuaiiHas BEIWYMHA, 3aKOH €€ pacrpezesieHus. YHnciioBble XapaKTepUCTUKHU JTUCKPETHOU
CIIy4ailHOM BEJIUYUHBI.

[IpencraBnenne naHHbBIX (TaOMUIBI, JUarpamMmbl, TpaduKH), TeHEpalbHas COBOKYIHOCTb, BBIOOpKa,
cpennee apupmernyeckoe, Mearana. [loHsTre o 3ajauax MaTeMaTHIECKON CTAaTHCTUKY.

Pemrenne npakTuueckux 3aiad ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOIOB.

"XapakTepucTuKa Ciy4aiHbIX BETUYUH"
O3HakoMJICHHE C IIPEJCTABICHUEM YHCIIOBBIX JAHHBIX U UX XapaKTEepUCTUKAMU. PerieHne npakTHuecKux
3aa4d Ha 00pabOTKY YMCIIOBBIX TaHHBIX, BEIYMCICHHE UX XaPAaKTEPUCTHK




Tema 6. [IpsiMble 1 IIIOCKOCTH B IPOCTPAHCTBE

"I[Ipenmet crepeomerpun"

OCHOBHBIE MOHATHUS CTEPEOMETPUH;

aKCUOMBI CTEPEOMETPUU U CIECACTBUS U3 HHU.;

@opMyIMpOBKa M IPHUBEAECHUE [J0KA3aTENbCTB IIPU3HAKOB B3aUMHOIO PACIIOJIOKEHUS NPAMBIX MU
I10cKocTel. PacrosHaBaHue Ha 4yeprexax M MOJAEIAX Pa3jIM4YHBIX CIIy4aeB B3aMMHOIO PACIOJIOKECHHS
IPSIMBIX U IIJIOCKOCTEHN, apryMEHTUPOBAHUE CBOUX CYKJIECHUMN

"[TapaiienbHOCTh NPSIMBIX B TPOCTpaHCTBE"

[TapannensHble IpsiMble B IpocTpaHcTBe. [lapamnensHOCTh npsiMoil U T10cKOCTH. [IpU3HaKku u CBOMCTBA.
B3aumHoOe pacronoxeHue NpsiMbIX B IPOCTPAHCTBE.

@OopMyJIMPOBAHUE ONIPENEICHNUN, IPU3HAKOB U CBOMCTB NAPAJIJICIIbHBIX IIIIOCKOCTEH.

BeinosHeHNE MOCTPOEHUS YITIOB MEXKY PSMBIMH.

IIpuMeHeHne NPU3HAKOB U CBOMCTB PACIIOI0KEHUS IIPSIMBIX

N300pakeHre Ha pUCYHKaX U KOHCTPYHMPOBAHHUE Ha MOJIENIAX MPSAMBIX, HapaJlJIeNIbHBIX JIOCKOCTEN
"B3aumMHOE pacronoxeHue NpsAMbIX B IPOCTpaHCTBE"

[Iepecekaronuecs, napajuiesIbHbIE U CKPEIIUBAIOIIKECS NIPAMBIE. YTIIBI C CO HAIIPABICHHBIMU CTOPOHAMH.
Yron Mexay npsiMbIMU B IIPOCTPAHCTBE.

@opMyIMpOBKa M MPHUBEIECHUE [0KA3aTelIbCTB IPU3HAKOB B3aHMMHOIO PpACIOJOXKEHUS MpPSAMBIX U
I1ockocTeil. PacrosHaBanue Ha 4yeprexax M MOJAEIAX Pa3jIMUYHBIX CIIy4aeB B3aMMHOIO PACIIOJIOKEHHUS
IPSIMBIX U IIJIOCKOCTEH, apryMEHTUPOBAHUE CBOUX CYKJIEHUMN

"[TapainenbHOCTh TIOCKOCTEN"

[TapannensHble ockocTH. [Ipu3HaK U CBOMCTBA MapayIeIbHbBIX IOCKOCTEN

Terparnp. [Tapannenenunesn. CBoiicTBa napajuieenunena.

"Terpasap u napayenenunesn”

Terpasrnp u ero ocHoBHbIE XapakTepucTuku. [lonsarue napamuenenunena

"Iloctpoenue ceueHuin"

N300pakeHe MHOTOTPAHHUKOB U BBIIIOJHEHHE IIOCTPOEHHMS Ha H300paXEHUSX U MOJEINAX
MHOTOTPaHHHUKOB.

Bbruucnienue TMHEHHBIX 3JIEMEHTOB U YIJIOB B MPOCTPAHCTBEHHBIX KOH(PUIYpaLUAX, apryMEHTHPOBaHHUE
CBOUX CYXJCHUHN. XapaKTEPUCTHKA U U300paKEHUE CeUEHUs

"IlepneH IMKYISIPHOCTD NMPSAMBIX U INIOCKOCTEN"

[lepnieniuKynsipHbIe npsiMble B rpocTpaHcTBe. IlapamnensHple  mpsiMble NEpHEHAMKYJSPHBIE K
mwiockocTd. [Ipu3Hak NEpHEeHIUKYIAPHOCTH MNpPAMOM M IUIOCKOCTH. Teopema o  mnpsamoi
MEPIEeHIUKYISIPHON K MIIOCKOCTH

"IlepneHIUKYNSIp ¥ HAKIOHHBIE"

[IpumeHeHne NpU3HAKOB U CBOMCTB PACIIOIOKEHUSI TPSMBIX

N300pakeHre Ha PUCYHKAX M KOHCTPYHPOBAaHHE Ha MOJENAX MEPHEeHAMKYISIPOB M HAKIOHHBIX K
IJIOCKOCTH PaccTOosHUS OT TOYKM 10 IJIOCKOCTH. PaccTosiHme Mexy MapajuleIbHBIMU IUIOCKOCTSIMH.
PaccrosiHMe Mex 1y CKpeIMBAOIUMUCS IPSIMbIMU. TeopeMa 0 TpeX NEPIEeHIUKYISIpax

"[leprieH IUKYISTPHOCTD IIOCKOCTEM"

Yroa Mexay npsAMO# U INIOCKOCTBIO. JIByrpaHHbIi yroi. JIMHENHbIN yroil AByTpaHHOro yria.
[TepnenukynspHOCTh mockocTeil. [Ipu3Haku u cBocTBA.

[Ipumenenue Teopuu Ui OOOCHOBaHMS IOCTPOEHHH M BBIYMCIEHUIH. ApPryMEHTHPOBaHHME CBOMX
CYXXJIE€HUM

"IIpssmoyronbHbIN napauienenunen”

[TonsTHe NPSAMOYroOJBHOTO MapajieNenunena U ero xapakrepucTuku. OmnucaHue M XapaKTepUCTHKa
Pa3IMYHBIX BUJOB MHOTOI'PaHHUKOB, IIEPEYUCIEHUE X DIIEMEHTOB U CBOMCTB.

N300paxkeHe MHOTOTPAHHUKOB U  BBINOJHEHHE TOCTPOEHUS Ha H300paKEHUAX U MOJENIX
MHOTOTPaHHHUKOB.

Boruncnenyne TMHEHHBIX JIEMEHTOB U YTJIOB B MPOCTPAHCTBEHHBIX KOH(PUIypalusaxX, apryMeHTHPOBAaHUE
CBOMX CYKJIEHHI.




Tema 7. MHOrOrpaHHUKH

"[Tonsitue MHOTOrpanHuka. [Ipuzma"

IIonsiTHE O FEOMETPUYECKOM TEJIE U €r0 MOBepXHOCTH. MHororpanuuku. Ilpusma. [lapamnenenunesn u ero
CBOICTBA.

MHororpaHH1Ky, BEpIIMHBI, peOpa, FpaHu MHOrOrpaHHukKa. Pa3septka. MHororpanssle yrisl. Beimykiibie
MHOT'OTPaHHHKHU.

[Tpusma, ee ocHoBaHuUs1, OOKOBBIE pedpa, BHICOTA, OOKOBasi MOBEPXHOCTD. IIpsiMas u HaKIOHHAS TpU3MA.
IIpaBuiibHas mpusma

"Tlupamua”

ITupamuna, ee ocHoBaHue, OOKOBBIE peOpa, BbICOTA, OOKOBas MOBEPXHOCTb. CUMMETpHs B IUpPaMUJE.
Ceuenus nupamuIbl. Y cedeHHas nupamua. [Inomaas moBepXHOCTH U 00beM  MHPaMHUIBL.
"IIpaBusibHBIE MHOTOIPaHHUKH"

Terpasap, xky0, okra’ap, ukocasap u poxeka’ap. CUMMeTpHsl IPaBUIbHBIX MHOTOrpaHHUKOB. [lono0Oue
Ten. OTHOIIEHUS TUTONIA/IeH TTOBEPXHOCTEH U 00bEMOB MOAOOHBIX TEll

Tema 8. KoopauHaThl U BEKTOPBI

"[lonsTHE BEKTOpA B MPOCTPAHCTBE"

Mopynbe BekTopa. PaBeHCTBO BEKTOpPOB. J[eHCTBHS C BEKTOpaMu: CIIOKEHUE BEKTOPOB M YMHOXEHUE
BEKTOpA Ha YUCJIO.

CyMMa HECKOJIbKMX BEKTOPOB

KomnnueapHble u KOMIUIaHapHbIE BEKTOpHL. Pas3nokeHne HO TpeM HEKOMILJIaHAPHBIM BEKTOPAM.
Brruucnenue yrina Mexy OpsiMOM U IMIIOCKOCTBIO.

"MeTo KOOpAMHAT B IPOCTpaHCcTBE"

[IpsimoyronbHas (IekapToBa) cCHCTeMa KOOPAMHAT B MpocTpaHcTBe. DPopMysia pacCTOSHUS MEXKIY ABYMS
Toukamu. Y paBHeHus cepsl. . [Ipoekius BekTopa Ha ocb. KoopauHaTe! BekTopa. JlekapToBbI KOOPAHMHATHI
B IIPOCTPAHCTBE.

KoopaunaTsl TOUKH U KOOPAMHATEL  BEKTOpA.

CBsi3b MEXly KOOpAMHATAMU BEKTOPOB U KOOPJIMHATAMU TOUYKHU

[Ipocreiimne 3axa4n B KOOpAMHATAX

"CkasspHO€ MPOU3BEACHUE BEKTOPOB"

CkansipHO€ IPOU3BEIEHUE BEKTOPOB.

Hcnonp30BaHne KOOPAWHAT U BEKTOPOB IIPY PEILICHUU MaTEMAaTUYECKUX U IPUKIIAHBIX 3a7a4
Brruncnenue ckajisipHOTo MPOU3BEAECHUSI BEKTOPOB

Brruncnenue yria Mexy BEKTOpaMHu

Pemenne TpeyroibHUKOB

Tema 9. Tena u MOBEpXHOCTH BpallleHUS

"Humusap"

[Munmuuap. OcHoBaHMe, BbICOTA, OOKOBas MOBEPXHOCTh, oOpa3syromias, pa3BepTka. OceBble ceueHHs U
CEYeHMs, mapajuiesibHble OCHOBaHUI0. O0beM u ero uaMmepenue. MurerpansHas gpopmyna oobema.
dopmynsl 00beMa UIUHAPA. POPMYIIBI TIIOUIAAN TOBEPXHOCTEN IIMIIHHPA

"Konyc"

Konyc. Yceuennslit konyc. OcHOBaHHe, BbICOTa, OOKOBas MOBEPXHOCTh, 0Opa3yolas, pazsepTka. OceBbie
CeUCHHsI W CEYCHUs, IMapajulelbHble ocHOBaHWIO. Dopmyna oObemMa KoHyca. DopMmyna IUIOMIAIH
IIOBEPXHOCTEH KOHYCA.

"V ceueHHbI KOHYC"

VYceuennblii konyc. OcHOBaHME, BBICOTa, OOKOBas IMOBEPXHOCTb, OOpasyromias, pa3zBepTka. OceBble
CCUCHHsSI U CEUeHHUs, MapajuieibHbie OCHOBaHMIO. [loHATHE yceueHHOTO KOoHyca. [Tnomans moBepXHOCTH
yCe4eHHOro KoHyca. O0beM yCe4eHHOro KOHyca

"Cdepa. llap"

[ap u chepa, ux ceuenus. Kacarenbnas miaockocTs Kk chepe. Popmysnsl oobeMa apa 1 IIomaan cepsl.

7.2 ConepkaHue MpakTUYECKUX 3aHATHI U 1a00paTOpHbIX paboT




Tewma 1. JleficTBUTEIbHBIC YHCIA

[TpakTuyeckas padora Nel. "Apudmerndeckuil KOpeHb HATYpAIbHON CTETIeHU"

BeinonHenne npakTHYECKHX 3a/laHUI Ha BBIYMCIIEHUE BBIPAXKEHUH, COJIepkKallluX KOPHU, TpeoOpa3oBaHue
BBIPOXEHUI, COJIEpKAIIUX KOPHU C UCIIOJIB30BAHUEM CBOMCTB apr(PMETHUECKOTO KOPHS

[TpakTrueckas padota No2. "CreneHb ¢ paliOHAILHBIM ITOKa3aTeseM"

BbinonHeHne MpakTUYECKMX 3aJaHMi  Ha  BBIUMCIEHHME BBIPAKEGHMM, COJEpXKAIIUX CTEHECHH,
npeoOpa3oBaHUe BBIPAKEHUHN, COJEP)KALIMX CTENEHU C HCIOJIB30BAaHUEM CBOMCTB pallOHAIBbHBIX
CTeneHen

[TpakTrueckas padota Ne3. "Pemenne 3agaq”

BrinonHenne npakTUYECKUX 3aJlaHUl Ha BBIYMCIICHUE BBIPAXKEHUN, COJAEpkAIIMX KOPHU U CTENCHH,
peoOpa3oBaHue BbIpaXEHUI, COAEePKAIIUX KOPHHU U CTEIICHH

"IIpakTuyeckas pabora Ne4. YpaBHeHUs U HEpaBeHCTBA"

[ToBTOpEHNE OCHOBHBIX MPUEMOB pelIeHUs cucTeM. PeneHre ypaBHEHHI ¢ IPUMEHEHHEM BCEX MPUEMOB
(pa3noxeHus Ha MHOXKHUTENIH, BBEJICHUSI HOBBIX HEM3BECTHBIX, MTOJACTAHOBKHU.

Pemenne cucteM ypaBHEHHH ¢ NPUMEHEHHEM pa3IUYHBIX croco0oB. O3HaKOMIIEHHWE C OOIIKUMU
BOIPOCAMHU DPEIICHUS HEPABEHCTB M HCIIOJIB30BAaHHE CBOMCTB M TpaduKoB (YHKIUN TPH pPEHICHUU
HEpaBeHCTB. PelieHrie HepaBeHCTB U CUCTEM HEPABEHCTB C MPUMEHEHUEM PA3TUYHBIX CIIOCOO0B

[IpaxTuueckas padorta Ne5. "Penienue nppalmoHaabHbIX YpaBHEHUN U HEPABEHCTB"
Pemennie paBHOCUIIBHBIX YpPaBHEHUI Y HEPABEHCTB
Pemenne nppanMoHaNbHBIX YPaBHEHUN U HEPABEHCTB




Tema 2. @yHKUIUH
[TpakTrueckas padota Ne6. "[lokazarenbHble ypaBHEHHS"
BbINOMHUTE 33a4aHKSI € UCIIOJIB30BAaHUEM METOJIOB  PEIICHHUS [T0KA3aTEIbHBIX YPABHEHUN
BoinonHuTh 3a7aHug Ha pellleHue MOKa3aTeNbHBIX YpPaBHEHHH IMpelBapUTENbHO NpeoOpa3oBaB €ro K
KBaJIpaTHOMY
ITpakTrueckas padota Ne7. "[loka3arenbHble ypaBHCHHS"
BbInomHUTE 33aHKSI ¢ UCIIOJIB30BAaHUEM METOOB PEIICHHUS 10KAa3aTEIbHbIX YPaBHEHUM
BoinonHuTh 3a7aHug Ha pellleHue MOKa3aTeNbHBIX YpPaBHEHHH IMpelBapUTENbHO Npeo0pa3oBaB €ro K
OJIHOMY M3 CTaH/IapTHBIX BUJIOB
[TpakTrueckas padota Ne§. "[loka3aTenbHbie HEpaBeHCTBA"
Pemenue nokasareabHbIX HEPABEHCTB
BoimonHuTh 3a/aHusl Ha pelIeHHe MOoKa3aTelIbHbIX HEPaBEHCTB IPEIBAPUTENILHO MPeoOpa3oBaB €ro K
CTaHJIapTHOMY BUIlY
[TpakTrueckas padota Ne9. "[lokazaTenpHbie HepaBeHCTBA"
Pemenue rnokasareabHbIX HEPABEHCTB
BreimonHuTh 3a1aHusl Ha pelleHHe MOKa3aTelbHBIX HEPABEHCTB IPEIBApPUTENIBLHO IPeoOpa3oBaB €ro K
KBa/IpaTHOMY
[Tpaktuueckas pabora Nel0. "[lokazarenbHble ypaBHEHUS U HEpaBeHCTBA"
Pemenue nokasarenbHbIX ypaBHEHHM
Pemenue nokazareabHbIX HEPABEHCTB
IIICHUE CUCTEM ITOKA3aTeIbHBIX YPaBHEHUI 1 HEPABCHCTB
Pemenue cucrem nokasare aBHE €paBeHC
[TpakTuueckas pabora Nell. "Jlorapudmbr"
[TpeoOpa3oBanue BBIPAKEHHIA, COACPIKALINX JOTAPU(MBEI
nepexo/i K HOBOMY OCHOBAHHUIO.
Ynpouienue gorapupMUIecKux BoIpaKEHUH.
[IpaxTuueckas padora Nel2. "Jlorapudmbr"
[IpeoOpa3oBanue BbIpaxeHHil, copepKaluX JorapuQmbl
IIepexo kK HOBOMY OCHOBAHHIO.
Brinmonnenue 3a1aHuii ¢ UCIOIB30BaHUEM OCHOBHOT'O JIOTapU(MUYECKOTO TOXKIECTBA
[IpakTuueckas padbora Nel3. "Jlorapupmuueckue ypaBHeHUs"
Pemenue norapupmMudeckux ypaBHEHUN
[IpakTuueckas pabora Nel4. "Jlorapupmuueckue ypaBHeHUs"
Pemienue norapupmMuueckux ypaBHEHHs, IPUBOISAIIMECS C TOMOIIBIO TPeoOpa3oBaHuil K KBaAPATHOMY
[TpakTuueckas padota Nel5. "Jlorapudmuueckre HepaBeHCTBA"
Pemenue norapupmMudeckux HEPaBEHCTB
Pemenue cucrem torapupMu4ecKiux ypaBHEHUN
[TpakTryeckas padora Nel6. "Jlorapudmuyeckre HepaBeHCTBA"
Pemenue norapudmuueckux HepaBeHCTB
Pemenue norapupmMudeckux HEPaBEHCTB, IPUBOISIINXCS MyTEM NTPeoOpa3oBaHUN K KBaJJpaTHOMY
Pemenue cucrem torapupMu4ecKiux ypaBHEHUN




Tema 3. OCHOBBI TPUTOHOMETPUU

[TpakTrueckas padota Nel7. "OcHoBHBIE TOHSTHS"

CooTHo1IeHNs MeX 1y TpajlyCHON U paJuaHHONW MEpaMH yria.

CuHyc, KOCHHYC, TaHT€HC, KOTAHI'€HC 4Mciaa. TpuroHomerpuueckue (yHKIUU YHCIOBOTO apryMeEHTa,
3HAKU UX 3HAYCHUHN

BelinonHenne npakTU4ecKux 3aJaHui 110 TaHHOU TeMe

[TpakTuyeckas padora Nel8. "Tpuronomerpuueckue ToxaecTa”

3aBUCUMOCTb MEXKIY CUHYCOM, KOCUHYCOM M TaHT€HCOM OJHOTO U TOTO € yria. TpUroHOMEeTpHYECKHe
TOKJIECTB.

HaxonuTe TpuroHomerpuueckue pyHKIUH 110 3HAYCHUSAM OJTHOU U3 HUX

BelnonHenne npakTU4ecKux 3aJaHui

[TpakTuyeckas padora Nel9. "Tpuronomerpuueckue popmyb"

Bbruuciate 3Hau€HUs TPUTOHOMETPUUECKUX (QYHKIMHN C 3aJaHHOHN CTENEHbIO TOUHOCTH;
[TpeoOpa3oBBIBaTh TPUTOHOMETPUUYECKHIE BHIPAKECHUS, HCIONIB3YS TPUTOHOMETpUYECKHE (hOPMYJIbI
Omnpenenenue 3HaKa TPUTOHOMETPUUECKUX (DYHKIIHMIH

VYnpouieHue TpUroHOMeTPUYECKUX BbIPAKEHU I

[TpakTrueckas padota No20. "dopMyIbl TPUTOHOMETPHH"

BbrauciiaTe 3Ha4€HUS] TPUTOHOMETPHUECKUX (DYHKIMI C 3alaHHON CTETIEHBIO0 TOYHOCTH;
ITpeoOpa3oBbIBaTh TPUTOHOMETPUUYECKHE BBIPAXKEHUS, UCIIOJIb3Ys TPUTOHOMETpUYECKHE (hOPMYJIbI
VYnpouieHne TPUroHOMETPUIECKUX BBIPAKEHHUN C UCIIOIB30BaHUEM (OPMYIT TPUTOHOMETPUHN
[TpakTuueckas pabora No21. "IIpeoOpa3zoBaHusi TPUTOHOMETPUYECKUX BBIpAKEHUIT"

Bbruncnsate 3Ha4eHMs] TPUTOHOMETPUUECKUX (DYHKIUH € 3aJaHHON CTENEHbIO TOUHOCTH;
IIpeoOpa3oBbIBaTh TPUTOHOMETPUUYECKHE BBIPAXKEHUS, UCIIOJIb3Ys TPUTOHOMETpUYECKHE (hOPMYJIbI
Beluncnenue TpUroHOMETPUYECKUX BBIPAKEHUIN

[TpakTuueckas paborta Ne 22. "VYopoleHre TpPUroHOMETPUUECKUX BhIPaKEHHM"

Bbraucinate 3Ha4€HUS TPUTOHOMETPHUYECKUX (DYHKIIMHN C 3aJaHHOIN CTENEHbIO TOYHOCTH;
IIpeoOpa3oBbIBaTh TPUTOHOMETPUUYECKHE BbIPAXKEHUS, UCIIOJIb3YSl TPUTOHOMETPUYECKUE
bopmyIbr

[Ipumenenue ¢opMyn CyMMbl W pPa3HOCTH TPUTOHOMETPUYECKUX (YHKIMHM U1 yHOpOIUEeHUs
TPUTOHOMETPUYECKUX BBIPAXKEHUN

ITpakTuyeckas padora Ne23. "TpuroHomerpudeckue ypaBHeHus"

Pemate npocreiimme TpUroHOMETPUIECKUE YPABHEHUS;

Pemiate Heca0XKHbBIE ypaBHEHUs, CBOJSIIMECS K TPOCTEHIINM C TOMOIIBIO TPUTOHOMETPUYECKUX (POpPMYJT
Haxoxnenue apkcuHyca, apKKOCHHYca, apKTaHT'€HCa YKCa.

Pemenne TpUroHOMETpUYECKUX ypaBHEHUI

[IpakTnueckas padora Ne25. "TpuroHoMeTpruueckue BoIpakeHus"

Bbluucnate  3Haue€HUS  TPUTOHOMETPHUYECKHMX  (YHKIMA C  3aJaHHOM  CTENEeHbI0  TOYHOCTH;
[IpeoOpa3oBbIBaTh TPUTOHOMETPUUYECKUE BBIPAKEHMUS, UCIIOJIb3YSl TPUTOHOMETPHUYECKHE
bopMmybl;

Crpouth rpaduku TPUTOHOMETPUYECKHX (PYHKIMH M Ha HUX WUIOCTPUPOBATh CBOWCTBA (DYHKIIHMM;
[TpumeHnsaTh reoMeTpuyeckue IMpeodpa3zoBaHus (CIBUT M JedopMalKio) HpU MOCTPOCHUM TpadUKOB;
Pemarp npocreiine TpUroHOMETPUUECKUE YPAaBHEHUS; PelllaTh HECIOKHbIE YpaBHEHMsI, CBOASIINECS K
MPOCTEUIINM C TIOMOIIbIO TPUTOHOMETPUUYECKUX (OPMYIT;




Tema 4. Hauana maremMaTH4ecKkoro aHaian3a

[TpakTrueckas padota Ne25. "Beruucnenue npenaeiaoB GyHKIun"

PackpbiBaTh HEONpPEAEIEHHOCTH

Brimonnenue 3a1anuii Ha BBIYMCIIEHUE TIPEesioB G YHKIIUU

[TpakTuyeckas padora Ne26. "HaxoxaeHrne npou3BOJHON (QYyHKIUHU"

BrinonHenue 3amaHuii He TPUMEHEHUE CBOWMCTB — NPOM3BOAHOU s muddepeHnupoBanust QyHKIHH,
[Tpumenenue npasui quddepeHpoBanus GyHKINH,

Hcnonb3oBanue Tabmuisl AuddepeHInpoBaHus Ui HaX0XKIACHUS IPOU3BOTHOM

[Ipaktuyeckas pabora Ne27. "HaxoxaeHue NpPOU3BOAHONH  (PYHKUMH NPUBEACHUEM K TaOIMYHBIM
dhopmynam"

BrimonHenue 3aiaHuil He MpPUMEHEHHE CBOMCTB — MPOW3BOAHON It nuddepeHnpoBanus (HyHKIHA,
[Tpumenenue npaBui auddepeHnupoBanus GyHKIUH,

Hcnonb3oBanue Tadbnuipsl auddepeHunpoBaHust Ui HaX0KICHUS TIPOU3BOTHOM.

Beinonnenue 3a1aHuii Ha IpUBeIeHUE BEIPAXKEHUH K TAOIMYHOMY BUY

[Tpaktuyeckas padora Ne28. "TIponsBoaHast cl0XKHON GyHKIUN"

HuddeperunpoBats (yHKINH, UCHOIB3YS TAOMUIy MPOM3BOIHBIX M TpaBwia JuQQepeHIMpOBaHUS,
HaxoauThs npou3BOgHbIE CIIOKHBIX (YHKLNMN; BEIYUCIATH 3HAUEHUE MPOU3BOAHON (YHKIMHU B yKa3aHHOM
TOYKE

[Tpumenenue npasu auddepeHunpoBaHus QyHKIMMA

Hcnons3oBanue Tabauis AudGepeHIUPOBAHUS TSI HAXOXKICHHSI IIPOU3BOTHOM

[Tpaktuueckas paborta No29. "[Ipumenenue npousBoaHoN GyHKIUN"

Haxoxxnenne ckopocTu u3MEHEHUS! YHKIUU B TOUKE;

Haxoxxnenue yrioBoro ko3dduuuenta kacaTreabHON

CocraBieHre ypaBHEHHUS KacaTeIbHON

HaxoxeHre cKkopocTu M yCKOPEHUs AJIs Ipoliecca, 3aJaHHOro (popMysioi miu rpagukoM

[TpakTuaeckas padota Ne30."Meroabl uccieqoBanus PYHKIMHA C IPUMEHEHUEM TIPONU3BOIHOMN "
HeoOxoauMbple M J0CTaTOYHBIE YCIOBHMS BO3pAacTaHWs M YObIBaHMS (YHKIMH, CYLIECTBOBAHUS
IKCTpEMYMa;

Heo6xoanMele U 10CTaTOYHBIE YCIOBHS BBITYKIOCTH U BOTHYTOCTH Irpaduka GyHKIMH;

olpeziesieHNe TOUKH rnepernda

[TpuMeHATh MPOU3BOAHYIO JUIS HAX0XKICHHUS IPOMEKYTKOB MOHOTOHHOCTH U 3KCTPEMYMOB () yHKIIUU
BrimonHenue 3a1anmii Ha uccineqoBanue PyHKIIMH Ha MOHOTOHHOCTD

ITpaktryeckas padora Ne31. "Iloctpoenue rpagukon GyHkImii"

[IpoBoauTH HCCIEN0BAaHUS U CTPOUTDH IPapKH MHOTOUJIEHOB

Beinmonnenue 3agaHuit Ha ucciefoBaHUe (DYHKIUM MO JaHHOMY alrOpUTMY; MOCTPOEHHE IpadUKOB
byHKIMIA

ITpakTryeckas padora Ne32. "HaxosxaeHrne HauOObIIEro ¥ HAMMEHbIIETo 3HaYeHus GyHKuun"
Haxoauts HanOosnpliee 1 HauMEHbIIEe 3HAYEHUS! PYHKIIMH, HEIPEPHIBHON Ha MPOMEKYTKE;

Pemate HecnoXXHblE NPUKIAJHBIE 3a7aydl HAa HAXOXJE€HHE HAMOOJBIIMX W HAUMEHBIIMX 3HAYEHUH
peasIbHBIX BETHYHH.

BrinonHenue 3a1anuii Ha HaxO0XI€HUE HauOOJIBIIET0 U HAUMEHBILETr0 3HaUeHHs! (PyHKIH

[Tpaktrueckas padota Ne33. "Haxoxaenue nepBooOpa3zHoi GyHKmmn"

HaxonuTps HeomnpeneneHHble HHTErPallbl, CBOASIINECS K TaOJMYHBIM C MOMOIIBIO OCHOBHBIX CBOHCTB U
MPOCTEUIINX TTPeOOpa30BaAHUIA;

Beienars nepBooOpasHyto, yIOBIETBOPSIOIIYIO 33/1aHHBIM HauyaJIbHBIM YCIIOBUSAM

Haxoxnaenue nepBoobpazHoi (yHKIIMH METO/I0M HETOCPEICTBEHHOTO UHTEIPUPOBAHUS

ITpakTryeckas padora Ne34. "HaxosxaeHue nepBooopa3zHoii (PyHKIIMHA METO/I0M M0/ICTaHOBKH"

HaxomuTh HeomnpeneneHHble UHTErpaibl, CBOASIIMECS K TaOJMYHBIM C MOMOIIbIO OCHOBHBIX CBOWCTB U
MPOCTEHIINX MPEOOpa3OBaHUL;

BBIJIETISITH TIEPBOOOPa3HYI0, YAOBIETBOPSIOLIYIO 33JAHHBIM HaualbHBIM YCIOBHUSIM

Haxoxxnenue nepBooOpa3zHoil (PyHKIIMKU METOAOM IO/ ICTAHOBKH

IL I~ ACODLS N




UHTErpupoBaHus"

BrraucisaTs onpeneneHHbIi HHTETpal ¢ TOMOIIBI0 OCHOBHBIX CBOMCTB U (hopmyisl HeroToHa-JIeiiOHMITa
BeinonHenue 3ajaHuil Ha BBIYMCICHUE OINPEACIEHHOINO HWHTErpajlla METOJO0M HEIOCPEICTBEHHOIO
MHTETPUPOBAHUS

[TpakTuueckast pabota Ne36. "Berauciienue onpeaeneHHOro HHTErpaia METOIOM IMOACTaHOBKH"
BrruucisaTs onpeneneHHblii HHTETpall ¢ TOMOIIBI0 OCHOBHBIX CBOMCTB U hopmysisl HeroToHa-JIeiiOHMITa
BrinonHenue 3a1aHuii Ha BBIYMCIIEHUE OINIPEIEIEHHOTO HHTErpaia METOI0M M0CTaHOBKU

[TpakTrueckas padota Ne37. "HaxoxneHue momasei miockux uryp"

Bbraucnsate miomany miockux Guryp

Brinmonnenue 3a1aHuii Ha BRIYUCIICHUE TUIOIIA/IEH TUIOCKUX (Uryp

[TpakTuyeckas padora Ne38. "Hcmonbp30BaHue METOJOB MATEMAaTHIECKOTO aHann3a"

HaxomuThs HeomnpeneneHHbIe UHTErpaibl, CBOAAIIMECS K TaOJMYHBIM C MOMOIIbIO OCHOBHBIX CBOWCTB U
MPOCTEUIINX MPEOOPA3OBAHUIA;

Briaenste nepBooOpa3Hyto, YAOBIETBOPSIONIYIO 3aJaHHBIM Ha4aJbHbIM YCIOBUSM

BbImonHuTE 33/1aHUs HA HAXOK/ICHUE TIEPBOOOpa3HON (DyHKIIUU

[IpakTuueckoe 3austue Ne 39

[ToBTOpEHNE YUeOHOr0 U MPAKTUUECKOr0 MaTepuaa 1o H3y4eHHON TeMe
Haxoxxnenue npon3BoiHON (GyHKIUN OJJHOM IepeMEHHON

Haxoxxnenne nepBooOpa3zHoil QyHKIIMH OTHOW TIEPEMEHHOM
[IpumeHeHne onpeneIeHHOro HHTerpaia

Tema 5. Dy1eMeHTHI KOM6I/IH8.T0pI/IKI/I, TCOPUA BepOHTHOCTeﬁ H CTaTUCTHKA

[IpaxTuueckas padora Ne4(. "DieMeHThl T€OpUU BEPOATHOCTEN"

O1eHnBaTh 0 OTHOCUTEIBHON YaCTOTE COOBITHS €r0 BEPOATHOCTh, U HA00OPOT;

[ToncunThiBaTh BEPOATHOCTH COOBITHS, IOJIB3YSCh KJIACCUYECKUM OIPEAEICHUEM BEPOSITHOCTU MU
UCMOJb3Ys MpOCTelIIne KOMOMHATOPHBIE CXEMBI;

BbuncnsiTh BEPOSITHOCTH CyMMbl HECOBMECTHBIX COOBITUH, NMPOU3BEACHUS HECOBMECTHBIX COOBITHIA,
MIPOU3BECHUS HE3aBUCUMBIX COOBITH.

Pemenne koMOnHaTOpHBIX 33au  Perienue 3a1au Ha onpesiesieHue BepOSITHOCTU COOBITHS
ITpakTuyeckas pabora Ne41. "KomOuHaTopuka, CTATUCTHKA U TEOPUsI BEPOSITHOCTEH"

OneHuBaTh MO OTHOCUTENBHOM YaCTOTE COOBITUS €r0 BEPOSTHOCTh, U HA000POT;

[ToncunThIBaTh BEPOATHOCTH COOBITHA, TOJIB3YSCh KIACCUYECKHM OIPENENIEHUEM BEPOSTHOCTH U
UCIOJIB3YS MPOCTeHIIne KOMOMHATOPHBIE CXEMBIL;

BbIuuciaTe BEpOATHOCTH CYMMBI HECOBMECTHBIX COOBITHH, MPOM3BEACHUS HECOBMECTHBIX COOBITHH,
MIPOU3BE/ICHUS HE3aBUCUMBIX COOBITHIA.

Pemenue 3ana4 Ha onpeieNieHNe CTAaTUCTUYECKUX MTapaMETPOB

[IpakTnueckast pabora Ned2. "Mcmonb3oBaHHE MaTeMAaTHYECKUX METOAOB B Mpo(eCCHOHAIbHOU
JESTEbHOCTH"

HaxonuTte yncinoBble XapakTEpUCTUKH CIIyd4allHOM BeIM4MHbL. Haxo1eHne MpoLeHTa OT 4KciIa.
HaxoxneHnue 4ucia no 3aJaHHOMY IPOLIEHTY

Pemenue 3amau ¢ ucnonb3oBanueM (HOPMYIIBI CIIOKHBIX TTPOIICHTOB




Tema 6. [IpsiMmble U TJIOCKOCTH B MPOCTPAHCTBE

[TpakTruyeckas pabora Ne43. "3agaun Ha mapamieIbHOCTh NPSMBIX B MPOCTpaHCTBE"

YcTaHaBiuBaTh B MPOCTPAHCTBE MapaUICNbHOCTh MPSIMBIX, IPSIMONH U IUIOCKOCTH, JBYX IUIOCKOCTEH,
UCIO0JIb3YS IIPU3HAKU M OCHOBHBIE TEOPEMBI O NAPAIIIIEIIBHOCTH

Pemenue 3ana4 Ha onpe/esieHne B3aUMHOTO PACIIOJIOKEHUS MIPSIMBIX B IIPOCTPAHCTBE

[ToctpoeHue ceuenui

[TpakTrueckas padota Ned44. "3amaun Ha mapauIeIbHOCTh TUIOCKOCTEH"

VYcranaBiuBaTh B MPOCTPAHCTBE MAPAJUIEIbHOCTh HPSIMBIX, IPSIMOM M IUIOCKOCTH, ABYX IJIOCKOCTEH,
UCIOJIB3YS MPU3HAKU U OCHOBHBIE TEOPEMBI O MapaljIeIbHOCTH.

Pemenne 3anauy Ha napaiebHOCTb INIOCKOCTEN

[IpakTrueckas padota No45. "3amaun Ha MOHATHUS TETPAdIP U Mapajuienenunen”

BbruncnsaTe 35eMeHTHI TETpasApa U Mapajiesenumnesa.

Pemenue 3aa4 Ha onpe/elieHne XapaKTePUCTUK TETPadIpa U napasuiesenuneia

[TpakTuyeckas pabora Ne46. "3agaun Ha mapasieIbHOCTh NPSAMBIX H IJIOCKOCTEH B MPOCTpaHCTBE"
YcTaHaBnuBaTh B MPOCTPAHCTBE MapaUICNbHOCTh MPSIMBIX, IPSIMONH U IUIOCKOCTH, JIBYX IUIOCKOCTEH,
UCIOJIb3YS IPU3HAKU U OCHOBHBIE TEOPEMBI O MAPAJIIEIbHOCTH.

Pemenue 3a1a4 Ha omnpe/iesieHne B3aUMHOTO PACIIONIOKEHUS MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE
[ToctpoeHue ceuenuit

[TpakTuueckas pabota Ne47. "3agaun Ha NEPHEHAUKYISIPHOCTD MPSAMBIX U TNIOCKOCTEH"

[IpuMeHATh NpU3HAK NEPICHAUKYISIPHOCTH MPAMOU U TIIOCKOCTH, TEOPEMY O TPEX MEePHEHIUKYISIpaX IS
BBIUHCJICHHS YTJIOB M PACCTOSIHUN B IPOCTPAHCTBE.

Pemenue 3amau Ha onpe/eneHne B3aMMHOTO PACIIONIOKEHHUS MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE
[IpakTuueckas pabota Ne48. "3amaun Ha NEPHIEHAUKYISIPHOCTh MEKIY MPSIMOU U TUIOCKOCTHIO"
[IpuMeHATh NpU3HAK NEPICHAUKYISIPHOCTH MPSAMON U TUIOCKOCTH, TEOPEMY O TPEX MEPHEHAUKYIIAPAX IJIs
BBIUHCJICHHS YTJIOB M PACCTOSIHUN B IPOCTPAHCTRBE.

Pemenue 3amay Ha TeopeMy O TpeX MEPIEHIUKYIsIpax

[IpakTuueckas paborta Ne49. "Pemenue 3agaq"

Brruucisats 1 n1300pakaTh OCHOBHBIE DJIEMEHTHI.

Pemrenue 3a1ay Ha NOHATHE NPSIMOYTOJIBHOTO Mapaieienunena

Tema 7. MHOrOrpaHHuKH

ITpakTryeckas padora Ne50. "3agaun Ha noHATHE TpU3Ma."

Boruncnsate 1 n300pakaTh OCHOBHBIE AJIEMEHTHI MPSAMBIX TPU3M

Pemenue 3ana4 Ha onpeesieHNe VIO IOBEPXHOCTH TIPU3MBI,

Pemenue 3anay Ha onpenenenrne o0bemMa NpU3Mbl

ITpakTryeckas pabora NeS1. "3agaun Ha HOHATHE MUPAMUIBL"

Boruncnsate 1 n300pakaTh OCHOBHBIE AJIEMEHTHl  MUPaMUJIL.

Pemenue 3ana4 Ha onpeesieHne TUIOIIAAN TTIOBEPXHOCTH MPAaBUIbHON TUpaMua
Pemenue 3aa4 Ha onpeneneHne o0bemMa NpaBUIbHON TUPAMU/IBI

[TpakTruyeckas pabora Ne52. "3anaun Ha MOHATHE MTPABUIIbHBIE MHOTOTPAaHHUKN"

Boruncnsate 1 n306paxarb OCHOBHBIE 3JIEMEHTHI MIPSIMBIX MPU3M, MTUPAMU; CTPOUTH MPOCTEUIITNE CEUCHHUS
MHOT'OI'PaHHHUKOB; BBIUUCIISATH U N300pakaTh OCHOBHBIE HJIEMEHTHI.

Pemenue 3a1a4 Ha onpe/iesieHne TUIOMIAIU TOBEPXHOCTH U 00beMa IMPaBUIIbHBIX MHOTOTPAaHHUKOB




Tema 8. KoopauHaTel 1 BEKTOPHI

[TpaxTrueckas padota Ne53. "JleiicTBus ¢ BekTopamu"

OTknaapIBaTh BEKTOP OT AaHHOU Toukd. [101bp30BaThCs MpaBHIIaMU CTPOUTH CYMMY, Pa3HOCTh BEKTOPOB,
BEKTOD, MOJIYYaIOIIUNCS IPU YMHOKEHUH BEeKTOpa Ha 4uciio. [I[puMeHsATh BEKTOPHI K pEHICHHIO 3aa4.
Pemienue 3a1a4 Ha MOCTPOECHUE BEKTOPOB

Pemenuie 3a1a4 Ha JeCTBHS ¢ BEKTOpaMH

[TpakTuueckas pabora Ne54. "Meroa KOOpIuHAT B MPOCTpaHCTBE"

Pemarsb npocreiinye 3a1a4i B KOOPAUHATAX U UCIOJB30BATh UX MPH PEIICHUU O0Jiee CIOKHBIX 3a/au.
Pemenue 3a1a4y Ha HaXOXA€HUE KOOPJMHAT BEKTOPA, 3aIaHHOT0 KOOPAMHATAMH Hayalla U KOHIIa
Pemienue 3a1a4 Ha HAXOXKIEHUE UIMHBI BEKTOPA

Pemenuie 3a1a4 Ha Ha  10Ka3aTeNbCTBO KOJUTMHEAPHOCTH BEKTOPOB

[TpakTrueckas padota Ne55. "[IpumeHeHre CKaIIpHOTO MTPOU3BEICHUS BEKTOPOB"
Brruncnenue ckajisspHOTo POU3BEACHUSI BEKTOPOB

Brluucnenue yria Mex1y BEKTOpaMu

Pemenne TpeyrojbHUKOB

Tema 9. Tena v MOBEPXHOCTH BpallleHUs

[IpakTuueckas padora Ne56. "3agaun Ha MOHATHE HMIMHApPA"

Boruncnsate 1 n300pakaTh OCHOBHBIE AJIEMEHTHI MPSMBIX KPYTOBBIX [IMIUHAPA.
Pemenue 3aa4 Ha onpeziesieHne NapaMeTpoB UIMH]pa

[TpakTuueckas pabora Ne57. "3amaun Ha MOHATHE KOHYCA"

Bbruucnate ' m300pakaTb OCHOBHBIE DJIEMEHTHI; HAaXOJUTh O0OBEM KOHYCAa; HAXOAWUTH IUIOLIAU
MOBEPXHOCTEH KOHYca

Pemenue 3aia4 Ha BbIYMCIICHHE IJIOLAAEH U 00BEMOB KOHYCa

[TpakTuueckas pabora No58. "3agaun Ha nmoHsTHE cepsnl U mapa"

Crpouts npocTeiime ce4eHusl; BBIYUCIATD IUIOMIAN 3TUX CEYEHUN. BBIYUCIIATD U U300pakaTh OCHOBHbBIE
AJIEMEHTHI 11apa; HAXOJUTh 00bEM  Iapa; HAXOJUTh IUIONIAAb IIOBEPXHOCTH LIapa.
Pemenue 3aa4 Ha onpeseneHne napaMeTpoB chepsl U 1mapa

[Tpaktryeckas 59. [ToBTopeHHe N3y4EHHOTO Y4eOHOI0 ¥ MPaKTUYECKOTo MaTepHuasa
[IpumeHeHne MPOLEHTOB B 9KOHOMHKE

Bunel ypaBHEHHI 1 METOBI UX PELICHUS

Buibl HepaBEHCTB ¥ METO/BI UX PEILICHUS

[TonsaTHe npon3BOAHON QYyHKIIMM OTHON NEPEMEHHOI U NpaBUIIa €€ HaX 0KJICHHS
[ToHsiTHEe MHTErpana U METO/IbI €r0 HaX0XKICHUS

OCHOBHBIE IOHATHUS IUIAHUMETPUH U CTEPEOMETPUN

[Tnomaay MI0CKUX M MPOCTPAHCTBEHHBIX QPUTYP

OOBemMBbl MPOCTPAHCTBEHHBIX (QUTYP




7.3.1. [IpumMepHBIE BOMIPOCHI sl CAMOCTOSTEILHOM TOATOTOBKH K 3a4€Ty/IK3aMEHY
[Tpunosxxenue 1

7.3.2. [IpakTrdeckue 3adaHusi IO MPEAMETY JUISI CAMOCTOSTEILHOM MOJTOTOBKH K 3a4eTy/3K3aMEHY
[Ipunoxenue 2

7.3.3. [lepedeHnb KypcoBBIX paboT
He npenycmorpeno

7.4. DnEKTpOHHOE MOPTQOINO 00YyIAIOIIETOCS
Marepuansl He pa3MeIaTCs

7.5. MeTonuyeckue peKOMEHAALNH 10 BBIIIOJHEHUIO KOHTPOJIBHOM paOdoThI
He npenycmorpeno

7.6 MeTonuueckre peKOMEH IAlUK 10 BHITIOJHEHUIO KYpPCOBOM paOOThI
He npenycmotpeno

8. OCOBEHHOCTH OPI'AHU3ALIUU OBPA3OBATEJIBHOI'O
MNPOLECCA IO ITPEJMETY JJIA JIUIl C OTPAHUYEHHBIMHU
BO3MOXHOCTSAMMU 310POBb

Ilo 3aaenenuto cmyoenma

B mensx mOCTYmHOCTH OCBOEHHS HPOrpaMMbl JUISl JIMI[ C OIPAHUYEHHBIMU BO3MOMXKHOCTSMH
3JI0pOBbS MPU HEOOXOAUMOCTH Kadeapa o0ecrieunBaeT CIeayoUe YCIOBUS:

- 0COOBII MTOPSIIOK OCBOCHUS MPEMETA, C YIETOM COCTOSIHUS UX 370POBBSI;

- JJIEKTPOHHBIE 0O0pa3oBaTeNbHbIE PECYpChl MO MpeAMETy B Qopmax, aJanTUPOBAHHBIX K
OTPaHUYCHUSIM UX 370POBbS;

- U3y4eHHUe MpeAMeTa MO0 WHAUBUAYaTbHOMY y4eOHOMY IJIaHy (BHE 3aBHUCUMOCTH OT (hOPMBI
oOyueHus);

- DIIEKTPOHHOE OO0y4eHHe U JAUCTAHIMOHHBIE O0O0pa30oBaTElbHBIE TEXHOJOTHUH, KOTOPHIE
MpeAYyCMaTPUBAIOT BO3MOKHOCTH MpUeMa-fepeaayr HHOOpMAIMU B JOCTYITHBIX ISl HUX (hopmax.

- goctyn (yHaleHHBIH JOCTYyI), K COBPEMEHHBIM MpodeccHOHANbHBIM 0a3aM [aHHBIX H
“HMOODPMAIMOHHBIM CIIDABOYHELIM CHCTEMAaM. COCTaB KOTODEIX onpeneneH PITJI.

9. HEPEYEHb OCHOBHOM U JONOJHUTEJbHOW YYEBHOMN JIUTEPATYPHI,
HEOBXOJIUMOM J1JIs1 OCBOEHUSI TPEIMETA
Caiit 6udamorexu YpI'ly
http://lib.usue.ru/
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5. boromonoB H. B. Anrebpa un Havana aHanu3a [ DJIeKTpOHHBINA pecypc]:YueObnoe nmocodue s
CIIO. - Mocksa: FOpaiit, 2021. - 240 — Pexxum goctyma: https://urait.ru/bcode/469825

6. boromonos H. B. Marematuka. 3amgaun ¢ pemeHusiMd B 2 4. Yacte 2 [DnEeKTpOHHBIN
pecypc]:YuebHoe mnocobme [ns CIIO. - Mocksa: [Opaiit, 2021. - 320 — Pexum npocryma:
https://urait.ru/bcode/470791

7. boromonioB H. B. Ilpaktuueckue 3aHatusi nmo marematuke B 2 4. Yacte 1 [DaeKTpOHHBIM
pecypc]:Yuebnoe mocodme Jns CIIO. - Mocksa: HOpaiit, 2021. - 326 — Pexum pgocryna:
https://urait.ru/bcode/470650

8. Amumon III. A. Anrebpa u Hayanma maremaTudeckoro aHamm3a. 10-11 kimacchl:ydeOHUK AJIs
001eo0pa3oBaTebHBIX OpraHu3alui : 0a30BbIN U yriyOneHHbIl ypoBHU. - Mocksa: [Ipocsenienne, 2021.
- 463

9. Atanacsu JI. C. I'eomerpust. 10-11 knaccel: ydeOHUK 1151 00111€00pa30BaTeIbHBIX OpraHu3aIui :
0a30BbIi U yriyoneHHbIH ypoBHH. - MockBa: [Ipocsemenue, 2020. - 287

JlonoJiHUTeIbHASA JINTEepaTypa:

1. Mep3nsaik A. I'. Marematuka. ['eomerpust. 10 xmacc:0a30BbIi ypoBeHB: y4eOHUK. - MocCKkBa:
Benrana-I'pad, 2020. - 207, [1]

2. bapanymkun B.B., IlpokodreB A.A. Matemaruka. YuyeOHuk. B 2-x Tomax [DIeKTpOHHBII
pecypc]:B 2 Tomax Tom 1. - MockBa: OOO "KVYPC", 2021. - 304 — Pexum npocryna:
https://znanium.com/catalog/product/1235904

3. IlonoB A. M., CotaukoB B. H. MaTemaTtuka ais 3koHOMHUCTOB. B 2 u. YacTs 2 [DaeKTpOHHBIN
pecypc]:Yuebnuk u npaktukym s CIIO. - MockBa: FOpaiit, 2021. - 295 — Pexum npocryma:
https://urait.ru/bcode/475198

4. IlonoB A. M., CotnukoB B. H. Maremaruka 1151 s5koHOMUCTOB. B 2 u. Yacte 1 [DnekTpOHHBII
pecypc]:Yuebnuk u npaktukym s CIIO. - Mocksa: Opaiit, 2021. - 271 — Pexum npocryma:
https://urait.ru/bcode/468171

5.T'yceB B. A., KoxxyxoB U. b. 'eomerpus [Dnexktponnslii pecypc]:Yuednoe nmocobue g CIIO. -
Mockga: FOpaiit, 2021. - 280 — Pexxum moctyna: https://urait.ru/bcode/474920

6. [llunaues B. C., TuxonoB A. H. MartemaTuka [DneKTpoHHBIN pecypc]:Y4eOHHUK U MPaKTUKYM
s CIIO. - Mocksa: IOpaiit, 2021. - 447 — Pesxxum noctyna: https://urait.ru/bcode/469417

7. boromoinoB H. B. I'eometpus [Onexrponnsiii pecypce]:YueoHoe nocodue st CITIO. - Mocksa:
FOpaiir, 2021. - 108 — Pexxum noctyna: https://urait.ru/bcode/469826

8. Kpemep H. III., Koncrantnaoa O. I'. Marematnka g KoOJUIEIKEH [DNEKTpOHHBIN
pecypc]:Yuebnoe mocodme Jlns CIIO. - Mocksa: [Opaiit, 2021. - 346 — Pexum mocryna:
https://urait.ru/bcode/469282

9. Kyuep T. Il. Maremaruka. Tectsl [DnekTpoHHbIH pecypc]:Yuebnoe nocobue nsa CIIO. -
Mocksa: FOpaiit, 2021. - 541 — Pexxum noctyna: https://urait.ru/bcode/470424

10. HEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT Ui, BKJIIOYAS ITEPEYEHD
JIMOHEH3UOHHOI'O TPOTPAMMHOI'O OBECIIEYEHUSA U THO®OPMALIMOHHBIX
CIIPABOYHBIX CUCTEM, OHJIAMH KYPCOB, UCIIOJIb3YEMBIX ITPHA
OCYHECTBJIEHUU OBPA30BATEJIBHOI'O ITPOHECCA 11O ITIPEJIMETY
ITepedyenb JTMIEH3NOHHOTO NPOTPAMMHOIO O0eCTIeYeHHS:

Astra Linux Common Edition. Torosop Ne 1 ot 13 utons 2018, akt ot 17 mexadps 2018. Cpoxk
JEHCTBUS JTUIICH3UH - 0€3 OTpaHUYCHUS CPOKa.

MoitOduc crangaprtueii. Cornamenne Ne CK-281 ot 7 wurons 2017. [lata 3akirodeHus -
07.06.2017. Cpok JeHCTBUS JTUIICH3UH - O€3 OrpaHUYCHHS CPOKA.

Ilepeyenn HH(pOopMaLMOHHBIX CIIPABOYHBIX cCHCTeM, pecypcoB HH(poOpMALMOHHO-
TeJICeKOMMYHUKAIMOHHOH ceTH «AHTEpHET»:



11. ONMCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3bI, HEOBXOJIUMOM 115
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 11O IIPEJIMETY

Peanuzanus yueOHOTo npeiMeTa OCyIECTBISETCS ¢ UCIIOIb30BAHUEM MAaTEPUATIbHO-TEXHUYECKON
0a3el Ypl'DY, o0ecreunBaroIen MPOBEJICHUE BCEX BHUIOB y4eOHBIX 3aHATHN u
HAyYHO-HCCIIEIOBATEILCKON H CAMOCTOSITEIILHOW pa0OTHI 00YJarOIIUXCS:

CrernuanpHble TTOMEIICHUS TPEICTaBIAIOT cO00M y4eOHBIE ayTUTOPHUM JUIS MPOBEICHUS BCEX
BHJIOB 3aHSATUM, TPYNIOBBIX U UHAUBUIYATbHBIX KOHCYJIBTALMM, TEKYILIETO KOHTPOJISI U POMEKYTOYHOM
aTTeCTallHH.

[TomerieHust Ui CaMOCTOATENBHOM pabOTHl 00YUYAIOMIMXCSl OCHAIEHBI KOMIBIOTEPHON TEXHUKOM
C BO3MOXHOCTBHIO TOAKIIOYCHHUS K ceTth "VHTepHer" u oOecreyeHWeM J0CTyna B AJIEKTPOHHYIO
nH(popMannoHHO-00pa3oBaTenbHy0 cpeny Ypl V.

Bce nmomemieHuss  yKOMIUIGKTOBAaHBI  CICIHAIM3UPOBAHHOM  MeOEIbl0 W OCHAIICHBI
MYJbTUMEANHHBIM 000pYyI0BaHHEM CIero0opyaoBaHueM (MH(DOPMAIIMOHHO-TEICKOMMYHUKAIMOHHBIM,
WHBIM KOMIIBIOTEPHBIM), JOCTYIIOM K HH(OPMAIIMOHHO-TIOMCKOBBIM, CIPAaBOYHO-TIPABOBBIM CHCTEMaM,
ANEKTPOHHBIM OMOIUOTEYHBIM CHUCTEMaM, 0a3aM JaHHBIX JACHCTBYIONIETO 3aKOHOMATEIhCTBA, HWHBIM
MH(OPMALIMOHHBIM pecypcaM CIyKallUMH [UIsl [peAcTaBieHus ydeOHoW uHbopManuu OO0IbIIOH
ayJIuTOPHH.

Jns mpoBeneHUs 3aHATHA JICKIIMOHHOTO THIIA TPE3CHTALMU M Jpyrue ydeOHO-HarjsaHbIe
ocoOus1, 00eCTICYNBAOIINE TEMATUICCKUE UILTFOCTPAITHH.



