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1. TACTIOPT TPOT'PAMMBI YYEBHOM TUCIUTIIMHBI
MATEMATHKA

1.1. Oobs1acTh NIPUMEHEHUA POTPAMMBI

[Iporpamma y4eOHON  JUCHMIUIMHBI ~ SIBISIETCS YacThiO  MPOTPaMMBI
MOATOTOBKH CIEIUAIMCTOB CPeAHETo 3BeHa 1o crienranbHocTH 23.01.17 «Mactep
0 PEMOHTY M OOCIY)XKMBaHHIO aBTOMOOWIIEH» H3ydaeTcsi Ha 0a3e OCHOBHOTO
oOmero  oOpa3oBaHusi U peanusyeT  (denepalbHbIA  TOCYJApPCTBEHHBIM
o0Opa3oBaTeNbHBIN CTAHAAPT CPEIHETO 0OIIEeT0 00pa30BaHUS.
1.2. MecT0 AUCHMIUIMHBI B CTPYKTYpe OCHOBHOW NPO(ecCHOHAIBHOM
o0pa3oBaTeIbHON NMPOrpaMMbl: JUCIUIUIMHA BXOAWT B 0011€00pa3oBaTeIbHbIN
IIUKJI 1 OTHOCUTCS K 0a30BBIM 00111€00pa30BaTEeIbHBIM JUCITUTUTHHAM.
1.3. Heau u 3aga4u JUCUMILIMHBI — TPe0OBaHHUS K pe3yJbTaTaM OCBOCHMS
TUCHMILUTHHBI:

B pe3ynbTaTe 0CBOCHUS TUCHUILITUHBI 00YUYaIOMUNACS TOJKEH YMETh:
- BBINOJIHATH apuU(pMETUYECKUE JACUCTBUS HAJl YUCIAMHU, COYeTas YCTHBIE U
MUCbMEHHBIC TIPUEMbI; HAXOJWUTh TPUOIKCHHbIE 3HAYEHUs BEIUYUH U
MOTPENTHOCTU  BBIYMCIICHUNM (aOCONMIOTHAsE W OTHOCUTENbHAs); CpPaBHUBATH
YHUCJIOBBIE BBIPAKECHHUS;
- HAXOJUTh 3HAYECHHS KOpHS, CTENEHH, Jorapudma, TPUTOHOMETPUUECKUX
BHIDOKEHUI HA OCHOBE ONpPEACNCHHUs, WCIONb3Yys TMpU HEOOXOJIUMOCTH
WHCTPYMEHTAJIbHBIE CPEJCTBA; II0JIb30BAThCS MPUONMKEHHON OIICHKOW TMpH
MPaKTUYECKUX pacyeTax;
- BBINIOJIHATHh MPE0Opa30BaHUs BHIPAXKECHUM, TPUMEHSISI (POPMYJIbI, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHEH, JOrapuPMoB, TPUTOHOMETPUUECKUX (PYHKIIUA;
BBIYUCIISITh 3HAUYCHHE (PYHKIMM TIO 3aJaHHOMY 3HAYEHUIO apryMeHTa IMpu
pa3IUYHbIX crloco0ax 3a1aHus QyHKIUU;
- OMpEJENSITh OCHOBHBIE CBOMCTBA YMCIIOBBIX (DYHKIIMM, WILTIOCTPUPOBATh UX HA
rpadukax;
- CTpOUTH rpadKu U3y4YEHHBIX (PYHKITUH, HILTIOCTPUPOBATH MO TpauKy CBOMCTBA
AJIEMEHTAPHBIX (PYHKITUH;
- WCIOJNB30BaTh MOHATHE (YHKIMM [JIsl ONMUCAHMUS M aHaliu3a 3aBUCHUMOCTEH
BEJINYUH,;
- HaXOJIUTh MPOU3BOHBIC PJIECMEHTAPHBIX (PYHKITUH;
- UCIOJIb30BaTh MPOU3BOJHYIO NJII U3Y4YEHUS CBOMCTB (PYHKIMM M MOCTPOCHUS
rpaduKoB;
- TOPUMEHATh TPOU3BOJHYIO Jii TMPOBEACHUS MNPUOIMAKEHHBIX BBIYUCICHUMH,
pemaTh 3a7ayd TMPUKIAJHOIO XapakTepa Ha HaXO0XJIEHUE HauOOJbIIET0 |
HAaUMEHBIIIEr0 3HAYCHUS,
- BBIYUCIISATh B MPOCTEHIIMX CIydasX IUIOMIAAM U OOBEMBI C HCIOJIb30BAHHEM
OMPEICICHHOT0 UHTErpaa;
- pemarb palOHAIIbHbIE, MOKa3aTeJIbHEIE, JorapuMUYECKUe,
TPUTOHOMETPUYECKUE YPABHEHUS, CBOJAIIMECS K JIMHEWMHBIM M KBaJApPATHBIM, a
TaKKe€ aHAJOTUYHbIE HEPABEHCTBA U CUCTEMBI;
- HCTIOJIh30BaTh TPpaPUUIECKUN METO/ PEIICHNS YPAaBHCHU U HEPaBEHCTB;



- n300paxaTh Ha KOOPJIWHATHOHN TJIOCKOCTU PEIICHUS YPAaBHEHUM, HEPABCHCTB U
CHCTEM C ABYMS HEU3BECTHBIMU;
- COCTaBJISTh M PEIIaTh YPaBHCHUS W HEPABEHCTBA, CBS3BIBAIOIINE HEH3BECTHHIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE TIPUKIIATHBIX) 3aa4ax.
- pacmo3HaBaTh Ha YepTekaxX U MOJCNISIX MPOCTPAHCTBEHHBIE ()OPMBI; COOTHOCHUTH
TpPEXMEPHBIE OOBEKTHI C MX OMMHCAHUSIMU, N300PKCHUSIMU;
- OINHCHIBATh B3aMMHOE PACIIOJIOKEHHE MPSAMBIX M TUIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHUPOBATH CBOM CYXKJIEHHUS 00 TOM PACIIONIOKECHHH;
- aHAJIM3UPOBATh B MPOCTEHIINX CIy4asX B3aMMHOE PACIOJIOKEHUE OOBEKTOB B
IPOCTPAHCTBE;
- N300pakaTh OCHOBHBIC MHOTOTPAHHUKH W KPYTJIbIE TE€Ja; BHITIOJHATh YEPTEKHU
10 YCIIOBUSIM 33]1aY;
- CTPOHTH MPOCTEHIIHE ceueHUs Ky0a, IPU3Mbl, TUPAMU/IHI;
- pemaTth IUIAHUMETPUYCCKUE M TPOCTEHINNE CTEPEOMETPHUYECKHE 3aJadyd Ha
HAXOXKJICHUE T€OMETPUUECKUX BEJIMUMH (JJIMH, YTJIOB, IJI0IIa/IeH, 00BEMOB);
- HUCIOJIb30BaTh TMpPH PEIICHUH CTEPEOMETPUYECKUX 3a/lay IJIAHUMETPUUYECKUE
(baKTbl U METO/IbI;
- IPOBOJIUTH JTIOKA3aTEIIbHBIC PACCYKICHUS B XOJIC PEIICHUS 3a/1a4;
B pesynbrare ocBoeHUsT y4eOHOW ITUCHUIUIMHBI OOYyYarOIIMUIACS JTODKEH
3HATh:
- 3HAaYCHUE MAaTeMaTUYECKOW HAYKH JUISA PEIICHUS 3a/1a49, BOSHUKAIOIINX B TCOPUHU
W TIPaKTUKE, IHMPOTY U B TO XK€ BpeMsS OrPAHUYECHHOCTh NPUMCHEHHS
MaTEeMaTHYECKUX METOJOB K aHAM3y W HCCIEAOBAHUIO MPOIECCOB U SIBICHUU B
NPUPOJE U OOILIECTBE;
- 3HAYCHWE MPAKTUKH W BOIMPOCOB, BO3HUKAIONIMX B CaMOW MaTeMaTHKE IS
(bOpMHUpPOBaHUS W PAa3BUTHS MAaTEMaTHICCKON HAYKH; UCTOPHIO PA3BUTHUS TIOHITHS
YHuCiia, CO3/IaHHWS MAaTeMaTHYEeCKOTO aHajin3a, BO3HUKHOBEHUS W Pa3BUTHUS
re€OMETPUH;
- YHUBEPCAJIbHBIM XapaKTep 3aKOHOB JIOTUKM MAaTEeMaTHYECKUX PACCYKICHUM, UX
MIPUMEHUMOCTH BO BCEX 00JIACTAX YEIOBEUECKOM JCATEIBHOCTH;
KosnyecTBo 4acoB HA 0CBOEHUE MPOrPAMMbI IMCUMILINHBI:
MaKCUMaJIbHOW y4eOHOM Harpy3ku oOyuarormerocsi- 304 yaca, B TOM 4uCIIe:
00s13aTeIBHON ayAUTOPHOM Y4eOHON HArpy3ku oOydaromierocs 294 gaca;
caMocTosiTeNbHas padoTta odyyatomierocs — 10 yacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1. O0beM yueOHOM TUCHHILJIMHBI U BBl Y4e0H0#l padoThl

Bup yueOHoI padoThI Oo6bem yacos
MakcuMmanbHasi yueOHasi HArpy3ka (Bcero) 304
OQo0s13aTeIbHAN ayAUTOPHAA yYeOHAsl HArpy3Ka (Bcero) 294
B TOM YHCJIE:

ITPAKTUYECKHUE 3aHATUS 174
CamocTrosiTesibHas padoTa 00yuyaouerocst 10

[TpomexyTouHas arrecranus B popMe sK3amMeHa




2.2. TemaTu4ecKuil IJIaH U COAEPKAHME Y4eOHOM IMCHUILIMHBI MaTemaTuka

HaumeHnoBanue Oo0bem | Yposensb
Copep:xanue yueOHOr0 MaTepuaJia, NpaKTH4YecKHe padoThl, CAMOCTOsITe/IbHAsI padoTa 00y4aronuxcst
pa3fiesioB M TeM 4YacoB | OCBOCHHUS
Paszngen 1 JleiicTBUTeIbHBIE YHCIA 32
Tema 1.1 Coneprxanne yqeOHOTO MaTepHaia 2
HeiicTBuTEIbHBIC Marematrka B HayKe, HH(OPMAIIOHHBIX TEXHOJIOTHSIX U TIPAKTUYECKOW JearenbHocTd. Llenn u 3a1aun u3yueHus MaTeMaTHKH 10 Podeccuu 2
mcia. «Macrtep 1o peMOHTY U 00CITY)KUBaHUIO aBTOMOOHIICH»
HpubmimkeHHbIe JeiictButenbHbie yncaa. [IpubnmkeHHble BbiuncieHus. HaTypanbHble yuciia, [eNble Yucia, PAlMOHAIbHBIC YHCIIa, HPPAIHOHAILHBIC YHCIIA,
BBIMHMCJICHUA H MpUOIMKEHHOE 3HAaUYeHHUE, a0COIIFOTHASI TOTPEITHOCTD, OTHOCUTENBHASI TOTPEITHOCTh
BEIMHUCIUTEILHEIC KomruiekcHblie uncia, anredpandeckas popma KOMITICKCHOTO YUCiIa, MOTYJIb KOMIUIEKCHOTO YKCIIa, KOMILICKCHO — CONPSDKCHHBIC YUCTA.
CpeAcTBa
Tema 1.2 Coneprxanue y4eOHOrO MaTepraia 12
YpaBHenus u v v v v v
CDABCHCTEA LEDEOI YpaBHEHHE C OHOI TEPEMEHHOH, JIMHEHHOE YpaBHEHHUE C OJHON MEPEMEHHON, paBHOCHIIBHBIC YPaBHEHHS. 2
HEepaBeHCTBa IEPBOii
P opoil cTe 5 KBaznpatHOoe ypaBHEeHHE, HEMONIHBIC KBaPATHBIC YPAaBHEHNUS, METO/IBI PEIICHHUS.
U BTOPOIl cTereHu. .
Cuc ep ABHCHI HepaBeHCTBO ¢ 0ZJTHUM HEM3BECTHBIM, JIMHEHHOE HEPABEHCTBO, PEIICHNE HEPABECHCTBA, PABHOCHIbHBIC HEPABEHCTBA, METO HHTEPBAJIOB.
UCTEMBbI YpaBHEHUIH
e a}l;lé HOTE VYpaBHEHUS 1 HEPABCHCTBA, COAEPIKAIINE HEU3BECTHOE 0] 3HAKOM MOMYJIS.
P HppannoHanbsHble ypaBHEHHUS, UPPALIOHATIBHBIC HEPABCHCTBA, CIIOCOOB! PEIICHHS.
Cuctembl ypaBHEHHH M HEPaBEHCTB. MeTO NOACTAHOBKH; METO]I CIO)KEHHSI; METOJ] 3aMCHbI IEPEMEHHBIX; CHCTEMBI JIMHESHHBIX HEPABEHCTB
[Ipaktuueckoe 3ansatue Ne 1 «Penienve TMHEHHBIX ypaBHEHUN» 2
[Ipaktuueckoe 3ansarue Ne 2 «Pemienue kBaapaTHbIX YpaBHEHHID) 2
[Ipaktuueckoe 3anarue Ne 3 «PemeHune HepaBeHCTB IEPBOIl U BTOPOM CTETIEHU» 2
IIpaxtrnueckoe 3anarue Ne 4 «CucteMsl ypaBHEHHH. MeTOBI MX PEIISHUS» 2
IIpaktuueckoe 3ansarue Ne 5 «PelieHue cucteM HEPaBEHCTBY» 2
[Ipaxtrgeckoe 3anarue Ne 6 «VpparroHanbHbIe YPaBHEHHS U CIIOCOOBI UX PEIICHUS» 2
[MpakTryeckoe 3austue Ne 7 «MppannoHanbHbIe HEPAaBEHCTBA U CIIOCOOBI MX PEIICHUS» 2
[MpakTryeckoe 3anstue Ne 8 «Perienne ypaBHEHUI 1 HEPAaBEHCTB, COJEPIKAIINX HEU3BECTHOE I10]] 3HAKOM MOYJIS 2
[paktraeckoe 3ararue Ne 9 «PemreHue 3amaq Ha cocTaBICHNUE YpaBHEHUI U CHCTEM ypaBHeHH». KoHTpoapHas padora Nel 2
Pa3nen 2 ®yukumu. [ocaenoBarenbHocTu. Ipenensl. 26
Tewma 2.1 Yucnosast Copepxanrie yaeOHOTO MaTepHraa 6




¢byHKINHSA, ee
CBOMCTBA U TpapUKI

UYucnosas ¢pynknus. Crioco0s! 3amanus GyHkmwm. ['padukn ameMeHTapHBIX QYHKITHI

ObnacTp omnpeneneHus U 00JIaCTh 3HaYCHUS GYHKINH. YeTHOCTh, HEUETHOCTD, IEPHOAMIHOCTE (PYHKITHH

O6patnbie ¢pyHKImo0. O0NacTk onpeaeneHus, 001acTp 3HaueHus. ['padukn

Crnoxnas ¢pyakuus. [IpeobpazoBanne rpadukos. [TapamnensHenii nepeHoc Ha BekTop (0;B) BOOIs OCH OpAWHAT, pacTshkeHHe BIoibk ocu Oy ¢

K03(h(pUIMEHTOM K, ITapaJUIeNbHBII IepeHoC BIOIIb ocH adciucc Ha BeKTop (a;0), pacTshkeHue Baoiab ocu OX ¢ KO3 PHUIIEHTOM K.

[Tpaktryeckoe 3ansitue NelQ «I"pacduku seMeHTapHbIX QyHKIHH» 2
[Tpaktryeckoe 3ansitue Nell «MccnenoBanue QyHKIuMil Ha YETHOCTD, IEPUOJUYHOCTH) 2
[Tpaktryeckoe 3ausitue Nel2 «OOpaTHbIe HYHKIMN) 2
[Mpaktryeckoe 3ansitue Nel3 «Iloctpoenne rpagkoB GpyHKIMI» 2
Tema 2.2. Coneprkanue y4eOHOr0 MaTepuaia 2
[TocnenosarensHocTu | IIpemen mocne10BaTeIbHOCTH, CXOIAMIASACS NOCIE0BATEIbHOCTD, PACXOIIIAsACA IOCIEA0BATEIbHOCT. TeopeMsl 0 Ipenienax NocaeJ0BaTeIbHOCTEH.
[penen [Tpaktryeckoe 3ansitue Ne 14 «beckoHeuHO yOBbIBaIOIIasi reOMETpHYECKasl MPOTPECCHS U €€ CyMMay. 2
II0CIIEA0BATENBHOCTH | [IpakTuueckoe 3anatue Ne 15 «Bpruucienue npeenaoB mociaeqoBaTeIbHOCTHY 2
Tema 2.3 Coneprxanue y4eOHOrO MaTepuaia 2
[penen Gpynximu. [penen ¢pynknyun. OcHOBHBIE TeopeMbl 0 npezeiax ¢pyHkuun. [penen pyHkuny, 6eckoHedHO Majast GYHKIMsS, OeCKOHEYHO Ooubluasi GpyHKIus,
HenpepeiBHocTh cBOHiCTBa npe/enoB GyHKIMNA. HenpepbIBHOCTD ()YHKIIMH B TOUKE.
Gyukuuu [paktryeckoe 3ansitue Nel6 «Bpraucienue npenesioB GyHKIHI» 2
[paktrdeckoe 3ararue Nel7 «BrraucneHne npenenoB GYHKIHNA B TOUYKE)» 2
Pa3znen 3 IMoka3aTeabHas, JJjorapupmudeckas M cTeneHHass QYHKIIUN 42
Coneprxanne yaeOHOr0 MaTepHuaia
Tema 3.1 KopHu HaTypassHOU CTETIeHH U3 YHCa U uX cBoiicTBa. KopeHb N-0ii cTeTieHn U3 YuClia a;; CBOMCTBA apU(PMETHISCKAX KOPHEH N-O1 CTETICHH. 4
Kopny u crenenn CrerneHp 4nclia a ¢ LEeJIbIM [T0Ka3aTeNeM, CBOMCTBA CTEIICHH C LEIBIM MTOKa3aTeIIeM.
CrenieHp 4KCNa a ¢ PALMOHANBHBIM [IOKA3aTENEM, CBOIICTBA CTEIIEHH C PAI[HOHAIBHBIM IT0Ka3aTeleM.
ITpaxTryeckoe 3aaaTue Ne 18 «BrInogHEHNE TOXKIECTBEHHBIX TPe0Opa30BaHUM ¢ KOPHEM N-0i CTENCHW» 2
[Tpaxtrugeckoe 3aaaTue Ne 19 « Crenens ¢ parioHAIBHBIM TTIOKa3aTeJIEM». 2
ITpaxtruueckoe 3aaarue Ne 20 «IIpeobpa3zoBanHue anredpandeckux, palliOHAIbHbIX, HPPAIIMOHAIBHBIX BRIPAKCHUI. 2
[Tpaxtrueckoe 3aaaTue Ne 21 «BpIinosHeHHE TOXKIECTBEHHBIX MPe00pa30BaHMil HaJl CTEICHHBIMH BBIPAKEHISIMUY 2
Tema 3.2 Copepxanne yaeOHOTO MaTepuaia
Jlorapudmsl 1 ux Jlorapudm. OcHOBHOE noTapudmMudeckoe ToxaecTo.Jlorapudm uucia, OCHOBHOE JIorapu(pMUIECKOE TOXKAECTBO, AECATHYHBIHN JTorapudMm, 2
CBOWCTBa HaTypasbHbIi orapudm I1pasuna geiictBuii ¢ norapudmamu. Popmyia nepexoaa K HOBOMY OCHOBaHMI0. OCHOBHBIE CBOMCTBA JIOrapH(MOB,
(dopmyna nepexojia K HOBOMY OCHOBAHHIO.
[MpakTryeckoe 3aHsTue Ne 22«BpInosHeHNe ynpa)XHEHHH ¢ JioraprudMammy» 2
[Mpaktryeckoe 3ansitue Ne 23 «[IpeoOpazoBaHue U BEIYKMCICHUE 3HAUCHHH JIOrapu(MUIECKUX BBIPAKEHUI» 2
Tema 3.3 Copneprxanue yueOHOI0 MaTepuaia




Iloka3aTenpHas,
norapuMmudecKas u
cTeneHHas QyHKLUH,

UX CBOICTBA U

[MokazatenpHas Gynkums. CBoicTBa U TpaduKy.

CrerneHb ¢ MppalMOHaIbHBIM MIOKa3aTeleM, NoKa3aTeabHas (QYHKIUS C OCHOBAHHEM a, OCHOBHBIE CBOICTBA MTOKa3aTEeIbHOW (QYHKIIHUH.
Jlorapupmudeckas Gpynkuusi. CBoHCTBa U rpaduKH.

Jlorapupmudeckast pyHKIMsI C OCHOBaHHEM a, OCHOBHBIE CBOICTBA JIOrapu(pMUIECKOH (HYHKIHH.

rpaguxu Crenennas ¢gynkuus. CBOWCTBa U rpaduKy.
Crenernnas QyHKIH, TpadK CTEIICHHBIX (YHKINH, CBOMCTBA CTENIEHHOH (DyHKITHH.
[Mpaktryeckoe 3ausitue Ne 24 «[loctpoenue rpadukoB CTENEHHOH, TOKa3aTEIbHOM U JoraprudMUUecKoil HyHKIUI» 2
Tewma 3.4 Coneprxanue ydeOHOTO MaTepuaia
IlokasaTenbHbIC 1 [loka3zarenbHble ypaBHEHUS U HEPABEHCTBA. 4
Jorapu(pMUIECKIe [Ipocreiiniee mokazarenbHOE ypaBHEHUE; METO] YPaBHUBAHMs OCHOBAHMIA; METOJ BBIHECEHUS 32 CKOOKH.
YPaBHCHHA U Jlorapupmudeckue ypaBHEHHs U HEPAaBEHCTBA.
HCPaBCHCTBA. [pocrteiitee torapupMUIeCKOe ypaBHCHHE; JIOTapU(MMUUIESCKAC YPABHECHUS, CBOIAIIMECS K MPOCTCHIITHM.
IIpeobpasosanme [Mpocreiimue norapupmMudecKkre HePaBEHCTBA; JOrapuMUIECCKIE HEPABEHCTBA, CBOISIINECS K ITPOCTEHIIIIM.
BRIPOKCHIH IIpaxtryeckoe 3anarue Ne 25 «PemeHne noka3aTelbHBIX YPaBHEHHUH U HEPABEHCTBY 2
[MpakTuyeckoe 3ansitue Ne 26 «Perenue npocTelnx JorapupMU4eCKUX ypaBHEHUH U HEPABEHCTBY. 2
[Ipaktuueckoe 3anarue Ne 27 «PelieHne noka3aTesbHbIX YPAaBHEHUN U HEPABEHCTBY. 2
[Ipaktraeckoe 3aaaTue Ne 28«IIpeobpa3oBanue JorapuMHUIECKIX 1 MTOKA3aTEIbHBIX BBIPAIKCHHI 2
[paktraeckoe 3aaarue Ne 29 «Pemerne morapupMHUYeCKUX ypaBHEHUH 1 HEPABEHCTBY» 2
[paktraeckoe 3araTue Ne 30 «IlokazatensHas u norapudmudeckas Gpyakmmm» Kontponpaas padora Ne 2 2
Pa3nen 4 OCHOBBI TPUTOHOMETPHH 32
Copneprxkanne yaeOHOr0 MaTepuaia
Tema 4.1 Pannannas mepa yrina. CuHYC, KOCHHYC, TaHTeHC 4nciia. OCHOBHBIE TPUTOHOMETPUYECKHE TOX IecTBa. DOpMyITbl, CBSI3bIBAIOIIHE 4
ToxxnecTBeHHbIE TPUrOHOMETpUYECKHE (GYHKIMU OHOTO ¥ TOTO JKE apryMEHTa.
nmpeoOpa3oBaHust ®opMmyisl IpuBeAeHUA. MHEMOHUYECKOE ITPABUIIO.
Tpuronomerpuueckne GpyHKINHN yIBOSHHOTO U MOJOBHHHOTO apryMEHTOB. DOPMYJIBI CIOKEHHMS.
ITpaxtrueckoe 3aaaTue Ne 31 «HaxoxxaeHne 3HAaU€HHH OCHOBHBIX TPUTOHOMETPUYECKHUX (YHKIIUI» 2
ITpaktudeckas pabora Ne 32«DopmMysbl TPUBEACHUS. 2
[Ipaxtrnueckoe 3anarue Ne 33 «[Ipeobpa3zoBaHne NPOCTEHITHNX TPUTOHOMETPHUYECKUX BRIPAYKEHHUI». 2
[Tpaxtruueckoe 3aaarue Ne 34, 35 «BpinosHeHNE TOXK/IECTBEHHBIX MPe0Opa30BaHMil B TPHTOHOMETPUYECKHUX BBIPAKCHUIX) 4
Copepxanre yaeOHOTO MaTepuaia
Tema 4.2 OyukImA y=SiNX, y=C0sX, y=tgx u y=ctgX. Csoiictsa. 'padukmu.
CaoiicTea u rpaguku | Teopema 0 KOpHE, APKCUHYC YUCIIA 8, ADKKOCUHYC YUCIIA a, ADKTAHI€HC YKCIIa 8, aDKKOTAHI€HC YKCIIa a. 4
TPUTOHOMETPUICCKH | TTpakTiaeckoe 3ausitue Ne 36 «APKCHHYC, apKKOCHHYC, aDKTAHICHC YHCIIa» 2
X ymKupit IIpaktuueckas pabora Ne37 «IlocTpoeHue rpagMKoB TPUTOHOMETPHYECKHX (YHKITHID 2

Copepxanrie yaeOHOTO MaTepuaia




Tema 4.3

TpUroHoMeTpHUECKH

€ ypaBHEHUS U

TpuronoMmeTpuyeckne ypaBHEHHUSL.
ITpocreiimme TPUTOHOMETPUYECKIE YPABHEHNS; YPAaBHEHUS, CBOAAIINECS K IPOCTEHIIINM TPUTOHOMETPHUECKIM YPAaBHEHUSIM; TPUTOHOMETPHIECKHUE
YpaBHEHHUs, CBOZIIMECS K anreOpandeckM ypaBHEHUSAM C IOMOILBIO 3aMEHBI IEPEMEHHON; OJJTHOPOAHBIE TPUTOHOMETPUUECKUE PAaBHEHUS.

HEepaBeHCTBA TpuroHoMmerprudeckrue HepaBeHCTBA.
IIpocTelimmne TPUTOHOMETPUUECKUE HEPABEHCTBA; HEPABEHCTBA, CBOJSIIUECS K TPOCTEUIINM TPUTOHOMETPUIECKAM HEPABEHCTBAM.
[paxtrueckoe 3aaarue Ne 38 «Pemierne TPUTOHOMETPHYCSCKUX YPaBHEHUI 2
IIpaxtryeckoe 3anarue Ne 39 «Pemenne TpPUrOHOMETPHUUECKUX HEPABEHCTBY» 2
[Mpaktryeckoe 3ansitue Ne 40 «Tpuronomerpuueckre ypaBHeHHUs U HepaBeHCTBay. KoHTponbHas padora Ne 3 2
Pa3nen 5 JAuddepennnaibHoe HCHHCTEHTE 26
Conepxanue y4eOHOrO MaTepuaia
Tema 5.1 [MpousBoxHas. OcHoBHBIE MpaBuia quddepeHpoBanHus. 4
IIpousBonHas [MpousBoxHas cioxHoit ¢pyHkiuy. [IponsBoaHas sorapuMUUECKOil, HOKa3aTeNbHON, TPUTOHOMETPUUECKOI QyHKIHIL.
¢$yHKINH IIpunoxxeHus npou3BogHOU. MeXxaHUYECKUN CMBICH IPOU3BOIHOM, TEOMETPUUECKUN CMBICII IPOU3BOIHOM.
[Tpaktryeckoe 3ansitue Ne 41«HaxoxneHne npon3BoaHbIX U nuddepenimanos GyHKIUI» 2
[Tpaktryeckoe 3ausitue Ne 42 «HaxoxxaeHre Nporu3BoIHO Jorapu(pMUIECKO, MOKa3aTeNIbHOM, TPUTrOHOMETPUIECKON QYHKIUI. 2
CojneprxaHue yueOHOr0 MaTepuaia
Tema 5.2 Bospacranue u yosiBanue Gynkuun. MccnenoBanne GyHKIUM Ha SKCTpeMyM. To4KH SKCTpeMyMa, skeTpeMyMbl GpyHkunu. HeoOxonumoe yciaoBue 6
Hccnenosanue JKCTPEMYMa; TOCTATOYHBIE YCIOBHS DKCTPEMYyMA.
yskmm ¢ HawuGonb1iee u HanmeHblee 3HaueHus: pyHkuuu. Hanbospliee 1 HauMeHblee 3HaueHus (GYHKIMN; IpaBUia HaX0XKCHUST HAUOOJIBIIETO 1
IIOMOIIBIO HaMMEHBLIET0 3HaAYeHUH (DYHKIMH Ha OTPE3Ke.
TIPOM3BO/HOM. Bropas npousBoHas 1 ee npuiioxkeHus. To4dku neperuda, BbITYKIOCTh U BOTHYTOCTh (DYHKIMH.
HccnenoBanne GpyHkumu n nocrpoenue rpadurka GyHKInu. ANropuT™ HcciIenoBaHns (GyHKINH ¢ TIOMOIIBIO TPOU3BOIHOM.
Ipaktuueckoe 3anstue Ne 43 «MccnenoBanne GyHKIMI HAa BO3pACTaHUE, YOBIBAHUE, SKCTPEMYM). 2
ITpaxtrueckoe 3aaaTue Ne 44 | 45«Pemenne MpUKIaAHBIX 33/1a4 HA HAX0XKJICHHE HAaHOOJIBIINX U HANMEHBITNX 3HAUCHUID) 4
[paktuyeckoe 3ausitue Ne 46 «Iloctpoenue rpadukoB QyHKIMI C TOMOIIBIO TPOU3BOTHON) 2
ITpaxTtryeckoe 3aaaTue Ne 47 «Pemenne npuKiIaIHBIX 33/a4 HA HAX0XKCHUE HAMOOIBIINX M HAMMEHBIINX 3HAUYCHHUH» 2
Ipaktuueckoe 3ansrue Ned8 «MccnenoBanue GyHKIUHU ¢ TOMOIIBIO TPOU3BOAHOIY. KoHTpossHast pabota Ne 4 2
Pa3nen 6 HNHTerpanbHoe uCHUCIEHUE 28
Copepxanne yaeOHOTO MaTepuaa
Tema 6.1 ITepooOpasuas u wuurerpan. OcHoBHble (GOpMyJbl UHTErpupoBanus.IlepBooOpasHas (QYHKIHMS, JIOCTATOYHOE YCJIOBUE CYLIECTBOBaHMA | 6
Heonpenenennslit nepBo0oOpa3HOM, HEOTpeIeJICHHbIH HHTETPall, CBOWCTBA HEOIPEIEICHHOI'0 HHTETPalla, OCHOBHbIE (DOPMYIIbI HHTETPUPOBAHUSI.
HHTETpan [Ipunoxenus HeolpeaeneHHOTo HHTErpana. HeonpeneneHHbIM HHTETpajl, TeOMETPUIECKOe TIPHIIOKEHIE HEOTIPEIeIEHHOT0 HHTETpaia, MeXaHHIeCKoe
MIPHUII0KEHNE HEOTIPEIEIEHHOTO HHTETpaa.
WHTerpupoBanne METOOM 3aMeHbI epeMeHHoH. ViHTerpupoBanue 1o gactsm. MHTerpupoBanne HEKOTOPBIX TPUTOHOMETpHUYecKUX QyHKIMiA. Meton
TIOJICTAaHOBKH, ()OpMyJIa MHTETPUPOBAHUS 110 YacTsIM. MIHTerpupoBaHue HEKOTOPBIX TPUTOHOMETPHUYECKUX  (DYHKITHH.
[paktraeckoe 3ansrue Ne 49 |, 50 «BrruncieHre HEONPEASICHHOTO HHTETPAIay 4
IIpaxtuyeckoe 3anarue 51,52 «HTErpupoBaHHEe METOIOM 3aMEHBI U IO YaCTSIM» 4
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Tema 6.2
OmnpeneneHHbIH
HHTETpal

Coneprxanne yaeOHOTO MaTepHaia

Omnpenenennsiil uHTErpal, popmyna Herorona — JleiiOHMIIa, CBOHCTBA ONIPEIeIEHHOTO HHTErpaa.

Mertop 3ameHbl iepeMeHHON. VHTerpupoBanue no yactsm. @opmyna 3aMeHBI IEPEMEHHOW B ONPE/IEICHHOM MHTErpaiie, opMysia HHTETPUPOBAHUS
II0 4acTsAM B OIPEAEICHHOM UHTErpaie.

Brrancnenue 1miomany IIOCKoW (GuTypel. ['€oMEeTpHYecKHil CMBICT OIPENeNIeHHOr0 WHTETpaia, KPHUBOJIWHEHHAs Tpamernus, (OopMyibl st

BBIYMCIIEHUS IUIOIAJEH KpUBOJIMHEMHOHN Tpaneuu.

IIpaktuueckoe 3anatue Ne 53 «BpluncieHne ONpeeIEHHOr0 HHTErpagay

[paxtrdeckoe 3aaarue Ne 54 «BrrauciaeHne onpeeeHHOTO HHTETpajla METOJaMH 3aMEeHBI IIEPEeMEHHON 1 MHTETPHUPOBAHMSI IO JaCTIM»

[Ipaktraeckoe 3aaarue Ne 55, 56 «BpraucieHne Iomaan IIOCKOH GUTYPHI C TOMOIIBIO OTIPEISIEHHOTO HHTETPaIa)

[paxtraeckoe 3aaarue Ne 57 «MHTeTpansHOe ncunciaerne». KonrponpHas padorta Ne 5.

NI ININ

Paspnen 7.

Koopz[m[an,l H BEKTOPbI

Tema 7.1BekTops! Ha
IUIOCKOCTH U B
MIPOCTPAHCTBE

Cozepxanue yueGHOTO MaTepuana

[IpsiMoyrosbHas cucTeMa KOOPAMHAT B TPOCTPAHCTBE; (popMyIia pacCTOSHHUS MEKAY IBYMS TOUKaMH.

Bextopel. OcHOBHBIC NMOHATHA U ONpefAesieHHs. Bekrop, HyJneBOH BEKTOp, UIMHA BEKTOpA, KOJUIMHEApHbIE BEKTOPHI, CO HAlpaBICHHBIE BEKTOPHI,
IIPOTUBOIOJIOKHO HAIIPABJICHHbIE BEKTOPBI; KOOPAMHATHI BEKTOPA; CBA3b MEXIY KOOpPAMHATaMH BEKTOPOB M KOOpAMHaTaMHu Todek. ClokeHue
BEKTOPOB. YMHOXEHHE BeKTOopa Ha unciio. CymMma BEKTOPOB; MPABUJIO TPEYroJdbHHKA, NMPABHMIIO MapajlIeIorpaMMa; CBOMCTBA CIIOKEHHS BEKTOPOB;
IIPOTUBOIIOJIOKHBIE BEKTOPBI; PAa3sHOCTh IBYX BEKTOPOB; IPAaBHJIO MHOIOYIOJIBHHMKA; IIPOU3BEICHUEC HEHYJICBOIO BEKTOPAa HAa YHCIJIO; OCHOBHBIC
CBOMCTBA YMHOXKECHHUS BEKTOPA HAa YUCIIO

CkassipHOE MPOHU3BEACHHE BEKTOPOB. YTOJ MEXAY BEKTOpaMM; CKalgpHOE IPOM3BEJIEHHE IBYX BEKTOPOB; OCHOBHBIC CBOMCTBAa CKaJSPHOIO

MIPOU3BEACHUA BEKTOPOB.

N

[Ipaktuueckoe 3anarue Ne 58, 59 «BplnosiHeHUe 1eUCTBUN HaJl BEKTOPAMID)

SN

[Ipaktuueckoe 3anarue Ne 60, 61 «Bpluucienne yria Mexay BEKTOpaMm»

Paznea 8

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

26

Copneprxanue yaeOHOro MaTepuania
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Tema 8.1
Havanpable NOHATHS
CTEPEOMETPHUHU.
Bzaumnuoe
pacnosoxxeHue
MPSIMBIX U
IJIOCKOCTEN B
MIPOCTPAHCTBE

CrepeomeTpusi, OCHOBHBIE (PUTYPBI CTEPEOMETPHH; aKCHOMBI CTEPEOMETPHH, HEKOTOPBIE CIIEICTBHS U3 AKCHOM CTEPEOMETPUH

VYpaBHEHME IJIOCKOCTH, YPABHEHUE MIPSIMOM.

ITapainesnbHOCTb NPAMBIX, IPSIMOU U MJIOCKOCTH.

[TapannensHble MpsMBIE B IPOCTPAHCTBE, TEOPEMA O NMAPaJUIENbHBIX NPSAMBIX, JIEMMA O IEPECEUEHUH TNIOCKOCTH NMapaJuIeIbHBIMU MPSIMBIMH, TEOPEMA
0 TPeX IPSMBIX B IIPOCTPAHCTBE; TPU CIIydasi B3aUMHOI'O PACIION0XKEHHS IPSAMOM U IIJIOCKOCTU B IIPOCTPAHCTBE; ONPEACICHUE IapalIebHbIX IPIMOI
U IUIOCKOCTH; IPU3HAK NaPAJIJICIIbHOCTH MIPSIMOU U IUIOCKOCTH.

B3aumHOe pacnonoxeHue MpsiMblX B IPOCTPAHCTBE. YOI MEXKIAY ABYMsI IPSMBIMHU.

CkpermBaromuecs: MpsMble, IPU3HAK CKPEIIMBAIOIINXCS MPSIMBIX, TPH CIIydas B3aMMHOTO PAaCIIOIOXEHHS ABYX MPSAMBIX B IPOCTPAHCTBE; YTIBI C
COHAIPABIICHHBIMH CTOPOHAMH; TEOpEMa 00 yIJlaX ¢ COHANPABICHHBIMHA CTOPOHAMH, YTOJ MEXIY MPSIMBIMH.

[TapannenbHOCTb MIIOCKOCTEN.

[apannensHble IIOCKOCTH, IPU3HAK MAPaIIEIbHOCTH ABYX INIOCKOCTEH, CBOWCTBA MapalIENbHbIX IIIOCKOCTEM.

IlepneHIUKYISIPHOCTD NIPSIMON U IUVIOCKOCTH.

IlepnennukymspHble NpsMbIE, JIEMMa O MEPIEHAUKYISIPHOCTH ABYX NapajlIebHBIX NPAMBIX K TPEThEd NPSAMOM; ONpEeAeICHUE NEPIECHIUKYIIAPHBIX
NIPSIMOU M IJIOCKOCTHU; TEOPEMBI, YCTAHABJIUBAIOIINE CBA3b MEXIY IapauIeIbHOCTBIO NPSMBIX U UX NEPIEHIUKYJISIPHOCTBIO K IUIOCKOCTH; IIPU3HAK
NEPIECHIUKYIISIPHOCTH IIPSIMOK U INIOCKOCTH; TEOPEMA O MIPSIMOM, IIEPIEHAUKYJIIPHON K INIOCKOCTH.

IlepnenauKyssp U HAKJIOHHBIE. YTOI MEXKAY IPSIMOU U INIOCKOCTBIO.

PaccrosiHue OT TOYKM [0 IUIOCKOCTH; IEPIEHIUKYJAP M HAKIOHHAs; PACCTOSHUE MEXIY IapaulelbHbIMU IUIOCKOCTSAMHU; PACCTOSIHUE MEXIY
CKpEIUBAIOIIUMUCS MPSIMBIMH; PAaCCTOSHHE MEXIy NPsAMON W MapallielbHON €il MIOCKOCTBIO; TeopeMa O TpeX MEpPHEeHAMKYISIpax; yroid MEXIy
IPSIMOI U TIIOCKOCTBIO.

JIByrpaHHbIi yroJi.

OmnpeneneHye ABYTPaHHOTO yrIjla, JMHEHHOIo yria JBYTPaHHOTO yIJja, TpagycHas Mepa JBYTPAaHHOIO yIJa; MPU3HAK NEpHeHIUKYIAPHOCTU ABYX
IIOCKOCTEM.

12

Ipaktuueckoe 3anstue Ne 62, 63, 64 «PenieHue 3a1a4 Ha HAXOXKICHHUE YIIJIOB M PACCTOSHUI B IPOCTPAHCTREY

Tema 8.2
I'eomeTpuueckue
npeoOpa3oBaHus

MPOCTPAHCTBA

Copepxanne yaeOHOTO MaTepHuaa

[MapannensHblit nepeHoc. CUMMETPHS OTHOCUTEINIBHO IIIOCKOCTH. [lapaniensHoe npoekTrpoBanne. M300paxkeHre MPOCTPaHCTBEHHBIX QUTYD.

Ipaktudeckoe 3anstue Ne 65 «IlapamienpHoe npoekTUpoBanue. V300pakeHre mpOCTPAHCTBEHHBIX QUTYDY.

Ipaktuueckoe 3anarue Ne 66 «300pakeHHe IPOCTPAHCTBEHHBIX QUTYDP»

Ipaktuueckoe 3ansrue Ne 67 «IIpsiMble 1 IUIOCKOCTH B pocTpaHcTBe». KoutponbHas padota Ne 6.

Paznmen 9

FeOMeTpnquKne TeJa M IMMOBEPXHOCTH

Tema 9.1
MHororpaHHuKu

Copepxannie yaeOHOTO MaTepHraa

[lonaTne MHOTOTpaHHMKA, BBIIYKJIBIE i HEBBIITYKJIbIE MHOTOTPAHHIKH; IPABIIILHBIE MHOTOTPAaHHUKH: Ky0, TeTpasAp, OKTadp, HOAEKa’dIp, UKOCadap;
CHMMETPHH B KyOe, B apaJuleNIeuIe Ie; CeueHHs KyOa.

[Ipu3ma, OCHOBHBIE 3JIEMEHTHI NHPHU3MBI, NpsSMas MpPU3Ma; TPaBWIbHAS IIPHU3Ma; IUIONIAAb IOJHOM MOBEPXHOCTH MPHU3MBI, IUIOMAAb OOKOBOU
MIOBEPXHOCTHU IIPU3MBI.

[Mupamuia, OCHOBHBIE 3JIEMEHTHI MTUPAMU/IBI; IO TTOJHOW MOBEPXHOCTH NMHUPAMUIBI, IJIOMIAAs OOKOBOW HMOBEPXHOCTH NMUPAMUABI, MPaBUIbHASL
IIMpaMua; ycedeHHas TMpaMuia, OCHOBHBIE 3JIEMEHTHI; IIPaBUIIbHAS yCEUEHHAs! TMPaMU/Ia; IUIONa (b OOKOBOM ITOBEPXHOCTH YCEUEHHOH MUpaMuIbl

Ipaktrueckoe 3anstue Ne 68, 69, 70 «HaxokeHre OCHOBHBIX 3JICMEHTOB MIPU3M U IIUPAMUID)
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Ipaxtraeckoe 3ararue Ne 71 «IlocTpoenue ceueHn KyOa, MPpU3MBI U IUPAMHAIBDY

Tema 9.2
Tena BpamieHus

Coneprkanne ydeOHOTO MaTepHaia

Hummaap. [Tnomann 60KOBOH U MOTHOW TOBEPXHOCTEH IHIIMHLPA.

[unuHOp, OCHOBHBIE JIEMEHTHI;, pa3BEepTKa OOKOBOH MOBEPXHOCTH WWJIMHIpA; IUIOMIAh OOKOBOM IOBEPXHOCTH IUIMHIPA; IUIOMAAb MOJIHOW
MIOBEPXHOCTU LUJIMHJPA.

Konyc. Yceuennsiii konyc. [liomniaau 60KoBo# U MOJIHOW MOBEPXHOCTEH KOHYCa, YCEYEHHOTO KOHYCA.

KoHyc, OCHOBHBIE 3JIEMEHTHI; IUIOLIA]b OOKOBOW MMOBEPXHOCTH KOHYCa; IUIOIIAAb IOJHOM IMOBEPXHOCTH KOHYCa; YCEYEHHBIH KOHYC, OCHOBHBIE
9JIEMEHTBI; IUIOIa (b OOKOBOI MOBEPXHOCTH YCEYEHHOTO KOHYCa; IUIOMIA b TOJHOM MOBEPXHOCTH YCEUEHHOTO KOHYCA.

Coepa. llap. KacarenbHas mI0ckocTh K cdepe.

Cdepa, OCHOBHBIC JIEMEHTBHI; IIap, OCHOBHBIE 3JIEMEHTHI; B3aMMHOE PacIoioXKeHHe c(ephl U INIOCKOCTH; KacaTeIbHas INIOCKOCTh K cdepe; MIomaab

cepsl.

IIpaktudeckoe 3anarue Ne 72 «Haxok/IeHuE OCHOBHBIX 3JIEMEHTOB ITUIHHIIPAY.

IIpaktudeckoe 3anarue Ne 73 «HaxoxaeHrne OCHOBHBIX 3JIEMEHTOB KOHYCA U IIapay.

IIpaxktruyeckoe 3anarue Ne 74, 75«Bpruncnenue miomaayn NoOBepXHOCTH TEOMETPUIECKUX TEI»

BHININ

Pazgen 10

O0beMbl TeOMeTPHYECKHX TeJ

Tema 10.1
O0BEMBI
TCOMETPUYUCCKUX TeIl

Cozepxanue yueOGHOTO MaTepuaa

O0beM u ero u3mepenue. uTerpanbaas hopmyia oobema.

O0beM, eqUHUIIBI U3MEpeHns: 00beMa; CBOicTBa 00bEMOB; HHTErpaibHas popMylia oobeMa.

O0beM napasuienenuie/a u Npu3Msl.

dopmyna 06beMa MPSIMOYTOJIBHOTO Mapajuiesienuiena, GopMyiisl 00beMa NPsIMOi U HAKIIOHHOW MPU3MBI.
O6wem mupamuapl. O0beM YCeUeHHOH MAPaMUIBL.

®opmyna o6veMa nmpamusl, Gpopmyna odbeMa yCeUCHHOW TMPaMUIBL.

O0wem uryp BpameHus.

®opmynel 00beMa KOHYCa, yCEUeHHOTO KoHyca, (hopMyiia o0beMa IMHpa, hopMylia oObeMa mapa.
[Mono6ue ten. OTHOMEHNMS MII0IIA/Aei TOBEPXHOCTEH M 00BEMOB MOTOOHBIX TEI.

[TooGHBIe Tema, GopMyIIbl OTHOIIEHHUH IO e MOBEPXHOCTEH TeNl 1 00bEMOB ITOTOOHBIX TEIl.

[paktraeckoe 3ararue Ne 76, 77, 78 «HaxoxaeHne o0beMa TeOMETPUIESCKHUX TEID»

[paktraeckoe 3ararue Ne 79, 80 «O0Bpembl reomeTprudeckux e KoHTponsHas padora Ne7.

Pazpen 11

JJ1eMeHTbI KOMGHHaTOpHKI/I, CTATUCTUKU U TCOPUU BEPOATHOCTHU

22

Copepxanne yaeOHOTO MaTepHuaa

[lepecranoBku. Coueranus. Pazmenienus.
®opmyna Hetorona. Tpeyronsuuk IMackans.
Krnaccuueckoe onpezenenue BEpOSITHOCTH.
TeopeMbl cyMMBbI U IPOU3BECHUS BEPOSITHOCTU

IIpaxtuyeckoe 3anarue Ne 81, 82 «IlepecranoBku. Coueranus. Pazmemenus. ».

IIpaxtuyeckoe 3anarue Ne83, 84 «Dopmyna Hetotona. Tpeyronsuuk Iackansa».

SN

[Ipaktuueckoe 3anarue Ne 85, 86 «Kiaccuueckoe onpezeneHue BEpOSTHOCTUY, « TeopeMbl CYMMBI U IPOU3BEACHUS BEPOSITHOCTH.
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[paktraeckoe 3ararue Ne 87 «Pemenne 3aaa4 mo Teopun BepossTHOCTH». KonTponsHast pabota Ne§ 2
Bcero 304
Oos3aTenbHas yueOHasi Harpy3Ka (Bcero) 294
B ToM uyHciie npaKTHYeCKHe 3aHATHS 174
CamocTosiTe1bHAsE padoTa 00y4aIoUIerocs: 10

pelIeHne BapHaTHBHBIX 33134
cOCTaBJICHHE pedepaToB
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3. YCJIOBUSA PEAJIMZALIUU ITPOTI'PAMMBI IUCHUIIJIMHBI

3.1. TpeOoBaHMS K MUHMMAJIBHOMY MaTepHAJIbLHO-TEXHUYECKOMY 00ece4YeHn 0
Peanuzanusi mporpamMMbl AUCHUILIMHBI TpeOyeT Hanuuusg kKaOuHeTa, Habopa

MaTemaTnueckux Tabmuil. TexHuueckue cpenactBa odyuenwus: 1K, mHTepakTHBHAsA

JOCKA.

3.2. UudopmannonHoe odecnevyenne 00yueHmsl.

IlepeyeHbp pexkoMeHayeMbIX Y4YeOHBIX W3JaHMHA, HWHTEPHET — PeCypcoB,

JAOTOJIHUTEJIbHOM JINTepaTyphbl.

OCHOBHBIC HCTOYHHUKH:

1. boromosoB, H.B. Maremaruka: yue0.1ms1 ccy3os/ H.B. boromomos, IL.H.

Camoiinenko - Mockaa: [Ipoda, 2015. - 395 c.

2. boromonoBH. B. Ilpakthueckue 3aHATHS MO MaTeMmartuke: YuyeO.nocoOue i

cpenanx npod. yued. 3aBenenuit/ H. B. boromonos — M.:Beicir.k., 2015. — 495¢.

JlonoJIHMTEIbHASA JTUTEepaTypa

3.Atanacsn JI. C. T'eomerpus. 10-11.. yueO.myis oOuieoOpa3oBar. yupeKICHUI:

0azoBbiii 1 mipoduit. ypoBuu /JI. C. AtanacsiH, B.®. byry3os, C.b. Kagomies. — M.:

[Ipocesmenue, 2015. —255c¢.

4 bammvakoB  M.M. MaremaTtuka. 3amayHuK: ydeOHOE IocoOue Juis 0oOpa3oBar.

yupexaeHuld Had. W cpel. npod. oopazoBanus/M.U. bammakos. —M.: M3narensckuii

LEHTp «Akagemus», 2017. -416c.

5.bammakoB  M.M. Maremaruka: y4yeOHUK sl YUPEKIACHUA Had. W cpeid. mpod.

Oo6pazoBanus/M.U. bammakos. —M.: M3aarenbckuii ieHTp «Akagemus», 2017. -256c¢.

CaiTsr:

http://mathem.hl.ru — cnpaBouHuK IO MaTEeMaTUKE

http://www.exponenta.ru — oOpa3oBaTebHbI MaTeMAaTHUCCKHIA CaHT
http://methmath.chat.ru — MmeToauka nmpemnogaBaHus MaTeMaTHKH
http://www.neive.by.ru — reomeTpudeckuii mopTan

http://www.festival.1september.ru — ¢ecrtuBanp nemarormueckux upend «OTKPBITHINA

YPOK»
http://college.ru/mathematics - marematrika Ha optaine «OTKPBITBIH KOJUICI
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA IUCIIUITJIMHBI

KoHTpob M ouleHKa pe3yJabTaTOB OCBOCHMS JHMCLMIUIMHBI OCYLIECTBIISETCS
IpernoaaBaTesieM B MPOLecce MPOBEACHUS MPAKTUUECKUX 3aHATUN U J1a00PaTOPHBIX
paboT, TECTUPOBAHMS, a TAKKE BBIIOJHEHUS OOYYaIOUIMMUCS WHIUBUAYAIbHBIX

3aJJaHu M, IPOECKTOB, UCCIIEIOBAHUM.

Pe3ysabTarsl 00yyeHus
(ocBOEHHBbIE YMEHHSI, YCBOCHHbIE 3HAHMS)

IToxa3aTenn
pe3yJbTATHBHOCTH

@opMBbI U METOABI
KOHTPOJISA M OLlEeHKH
pe3yJabTaToB 00y4eHHusI

YMeth

BBINOJIHATH apudgMeTHyecKue 1eicTBUS HAJ
YHCIaMU, COYeTasl YCTHbIE H MIChbMEHHbIE
NMPHEMbI; HAXOAUTH NMPHOJINKEHHbIE 3HAYECHHUA
BeJIMYMH U MOTPEIHOCTH BHIYMCIEHH
(a0co0THASI U OTHOCHTEJIbHAS); CPABHUBAThH
YHCJI0BbIE BHIPAKEHNS;

HAXOJUTh 3HAYEHUS KOPHsI, CTelleH !,
Jorapu¢ma, TPUTOHOMETPHYECKUX
BbIPa:KeHMii Ha OCHOBe oNpe/es1eHus,
HCNOJIb3Ysl IPU HEO0X0AUMOCTH
HHCTPYMEHTAJbHbIE CPEJCTBA; MOJb30BATHCS
NpHOIHKEHHOI OLeHKO#i MPU MPAKTHYECKUX
pacuerax;

BBIIIOJIHATH NPe00pPa30BaHUs BbIPasKeHUIH,
npuMeHss GopmyJibl, CBA3aHHbIE CO
CBOMCTBAMHU CTeleHeil, jorapu¢mos,
TPUTOHOMETPUYECKUX (PYHKLIMIA;

BBIYMCJISITh 3HAYeHUE (PYHKLIMH 110 32JaHHOMY
3HAYeHHIO APTYMEHTAa NMPH Pa3InYHbIX
crnocodax 3aganus pyHKIMH;

OIpeJesiTh OCHOBHBIE CBOMCTBA YHCJIOBBIX
(yHKIUMI, HIIOCTPHPOBATHL UX HA rpaduKax;
cTpouTh rpaguKu U3y4eHHbIX GyHKIUIA,
HJLJIIOCTPHPOBATH 110 rpaMKy CBOMCTBA
3JIEMEHTAPHBIX (PyHKIUI;

HCIIOJIB30BATDH NMOHATHE (l)yHKIII/II/I OJIA
ONMUCAHUA M aHAJIN3A 3ABHCUMOCTEH BCJIMYIMH;
HaXO0IMTDb IMPOU3BOAHBIC 3JICMCHTAPHBIX
byHKuMi;

HCI0Jb30BAaTh POU3BOAHYIO AJIsl U3YYCHHS
CBOMCTB (DYHKUMI U IOCTPOEHMS IPa(PUKOB;

NPHUMEHATh NPOU3BOHYIO Il TPOBeAeHHUs

Brruucnser 3HaueHus
apuQMeTHIECKUX
BBIPAXKEHUI;
BBIYUCTISET
aOCOJIIOTHYIO U
OTHOCUTEIIbHYIO
MOTPEIIHOCTH;

Haxonut 3Hauenus
KOpHEM, yIpomaer
BBIPAKECHMUS,
cojepxKanme
CTEINEHU; HAXOIUT
3HAYEHUS
JorapuMHUECKUX U
TPUTOHOMETPUUYECKUX
BBIPXKEHHI;

ITpeoOpa3oBbiBaeT
JorapupMUIEcKue,
TPUTOHOMETPUUECKHE
BBIPAXKECHMUS;
IIPUMEHSIET CBOMCTBA
CTCIICHEH,
J0rapugpmMoB,
TPUTOHOMETPHUECKHE
(bopMyIIBL.

Haxonut 3Hauenue
GyHKIMH 11O
3aJaHHOMY 3Ha4Y€HHUIO
apryMeHra.
IIpumensier
OCHOBHBIE CBOWCTBA
YHUCIOBBIX (PYHKLUH;
Crpour rpaduku
byHKIHH,
MePEeYUCIIIeT UX
CBOMCTBA.

OnuceiBaet
3aBUCUMOCTH MEXKTY
BEJIWYHHAMH,

BxoaHOii KOHTPOJIB.
IIpaxTudeckoe 3ansTre Ne 1
«PenieHne IMHENHBIX
YpaBHEHUN U HEPABEHCTBY.
IIpaktuueckoe 3anarue Ne 2
«PenieHne kBapaTHBIX
YpaBHEHU U HEPABEHCTB»
IIpaktuueckoe 3anarue Ne 3
«PemeHue ypaBHeHUN U
HEPABEHCTB IIEPBOil U BTOPOHI
CTETICHU»

IIpaktudeckoe 3anarue Ne 4
«Cucremsl ypaBHEHUH U
HEpaBeHCTB. MeToabl
pelIeHHs. »

IIpaktuueckoe 3anarue Ne 5
«Pemenue cucreM ypaBHEHUH U
HEPaBEHCTBY.

IIpaktuueckoe 3anarue Ne 6
«IIpocreiimue UppaLMOHAIBLHBIE
YpaBHEHHUS U CIIOCOOBI UX
perLIeHus».

HppanuonansHble ypaBHEHUS,
UppanroHaIbHbIC HEPaBEHCTBA,
CIOCOOBI peleHwsI.
IIpaktuueckoe 3ansarue Ne 7
«IIpocreiimue uppauroHaIbHbIE
HEpPaBEHCTBA M CIIOCOOBI NX
peLIeHus».

IIpaktuueckoe 3anarue Ne 8
«Permenne upparmoHaIbHBIX
YpaBHEHUU U HEPABEHCTBY
IIpaktuueckoe 3anarue Ne 9

«Pemenne 3ana4 Ha
COCTAaBJICHUE YPABHEHUN U
CUCTEM YPAaBHECHUI».

Kounrpoabnas padora Nel

IIpaxTrgeckoe 3ansrue Ne 10
«I'paduku 3meMeHTapHBIX
GbyHKIAR.

IIpaxTuyeckoe 3anarue Ne 11
«Uccnenosanue GyHKIHNA Ha
YETHOCTh, IEPUOANYHOCTD)
[IpakTruyeckoe 3anarue Ne 12
«O06parHble QyHKIUN»
IIpaktuueckoe 3anarue Ne
13«ITocTpoenue rpadukoB
GbyHKIMID
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NPHOINAKEHHBIX BHIYUCICHN, peliaTh 3212491
NPUKJIAIHOT0 XapaKTepa Ha HAX0xKIeHHe
HAHO00JIbIIEr0 1 HANMEHbIIero 3HaYeH s ;

BbIYMCJISITH B MPOCTEHINNX CJAYYASIX MIOLIAAN
U 00BbeMBI ¢ UCTI0JIL30BAHMEM OIpeeeHHOI0
HHTerpaja;

pelaTh paluoHAIbHbIE, IOKA3aTe/bHbIE,
Jorapudmuyeckue, TPUTOHOMETPHYECKHE
YPaBHEHUs, CBOASLIUECH K JIMHEHHbIM U
KBaJPaTHbIM, 2 TAK/Ke AHAJOTHYHbIe
HEPABEHCTBA U CUCTEMBI;

HMCI0JIb30BATH rpaduuecknii MeTO peleHust
YPABHEHUI1 M1 HEPABEHCTB;

H300pakaTh HA KOOPAUHATHOM IVIOCKOCTH
peleHns ypaBHEHMIi, HePABEHCTB M CHCTEM €
ABYMSI HeU3BEeCTHBIMU;

COCTABJATH U PelllaTh YPABHEHUS H
HepaBeHCTBA, CBA3BIBAIOIIHE HEM3BECTHBIE
BeJINYUHBI B TEKCTOBBIX (B TOM YHCJIe
NMPUKJIAJHBIX) 32/1a4aX.

PACno3HABATH HA YePTEKAX U MOJEIAX
NMPOCTPAaHCTBEHHbIE (OPMBI; COOTHOCHTH
TpexMepHbIe 00bEKTHI ¢ X ONUCAHUSIMU,
H300paKeHUsIMU;

ONMHUCHIBATH B3aUMHOE PACTOJI0KeHHE MPSIMBIX
M IUIOCKOCTEl B POCTPAHCTBE;
AHAJTU3UPOBATH B MPOCTEHIINX CJOydasix
B3aHMHOE PaCMoj0:KeHHe 00beKTOB B
NMPOCTPAHCTBE;

H300pakaTh OCHOBHbIE MHOTOTPAHHUKH U
KPYIJible Tejla; BHIIOJHATh YePTEKHU M0
YCJIOBHSAM 32124

pelaTh IIAHUMeTPUYECKUe U MpocTeiIme
cTepeoMeTpUYECKHe 3a/1a4d HA HAX0XK/IeHUe
reoMeTpUYecKHUX BeJINYHH (IJIUH, YIJIOB,
njiomajaei, 00LeMoB);

HCNOJIB30BATH NMPH PelieHun
CTepeoMeTPUYECKHUX 3a1a4
miaHuMeTpuYeckne GakThl © METOIbI;
NMPOBOINTH 10KA3aTeILHbIE PACCYKIEHUS B
XO0/ie pemeHus 3aaa4.

3HaThb

3HAYCHHUE MATEMATUUCCKOW HAYKH JUTS PEIICHUS
3aaa4, BOSHUKAIOIIUX B TeOpI/II/I nu HpaKTI/IKe;
LIUPOTY U B TO XK€ BPEMsI OTPAaHUYEHHOCTD
MPUMEHEHHUS] MATEMATHUECKIX METOJIOB K
aHAJIM3Y W UCCIIEIOBAHMIO MTPOIIECCOB U SBICHUN

aHAJM3UPYET OTH
3aBUCHUMOCTH;
Haxonurt
MIPOU3BO/IHBIC;

[Ipumensier
IIPOU3BOJHYIO ITPU
MIOCTPOCHUU
rpaduKoB

Haxonur
MPUOJIKEHHBIE
BBIUHCIICHUS IPU
IIOMOUIN
MPOU3BOAHOM;
pelaeT 3a1a4u Ha
MaKCHMyM U
MUHUMYM;
BBIUNCIISIET 10N
1 00BEMBI UCTIOJIB3YS
UHTETpal;

Pemaer ypaBHeHus,
HEPAaBEHCTBA U
CHUCTEMBI YPaBHEHUU
Y HEPaBEHCTB.

Pemaer ypaBHeHUS U
HEpaBEHCTBA
rpagu4ecKumM
METOJIOM;
Nzobpaxaer
pEIleHNs] ypaBHEHUH,
HEPaBEHCTB, CUCTEM
Ha KOOPJAMHATHOU
IJIOCKOCTH;

Pemaer 3amaun Ha
COCTaBJICHUE
YpaBHEHUU U
HEPABEHCTB;

«UUTAET» rpapuKu U
YEPTEXKH;

ONHCKHIBATh B3aMMHOE
pacrogoKeHnue
MPSIMBIX U
IJIOCKOCTEH B
MIPOCTPAHCTBE

IIpaxTuyeckoe 3anarue Ne 14
«beckoHeuHO yOBIBaroIIAS
reoMeTpuyIecKas Iporpeccust U
ee CyMMay.

IIpaktuueckoe 3anarue Ne 15
«Bpruncienue npenenos
MIOCIIEOBATEIEHOCTH
IIpaxkTuyeckoe 3anarue Nel6
«Bbruncnenue npenenon
GbyHKIAN

IIpaxkTuueckoe 3anarue Nel7
«Bbruucnenue npenenon
(GYHKIMH B TOUKE»
IIpaktuueckoe 3anarue Ne 18
«BBpIMOTHEHNE TOXKIECTBEHHBIX
mpeoOpa3oBaHuii ¢ KOpHEM N-0Oi
CTEICHN

IIpaktuueckoe 3anarue Ne 19 «
CreneHb ¢ pannOHAIBHBIM
MOKa3aTeneM».

IIpaxTryeckoe 3anarue Ne 20
«ITpeobpazoBanue
anreOpanveckux,
paIoHaIbHBIX,
MppaLOHAIBHBIX, CTEIICHHBIX
BBIPAKEHUI».

[IpakTHyeckoe 3aHsTHE

Ne 21 «BpimonHenue
TOXJICCTBEHHBIX
peoOpa3oBaHUN HaJ
CTENCHHBIMH BBIPAXKCHUSIMI)
[IpaxkTryeckoe 3aHATHE

Ne 22 «BrinonHeHHE
YIpaXXHEHUH C JorapumMamin
IIpaxTnyeckoe 3ansaTre Ne 23
«ITpeobpazoBanue u
BBEIYHCIICHHE 3HAUYCHUH
J0Tapu(MUIECKUX BBIPAKESHHID)
IIpaktuueckoe 3anarue Ne 24
«ITocTpoenue rpadukon
CTETIEHHOH, IMOKa3aTeIbHON U
JorapupMUIECKON QYHKIIHNA
IIpaxTryeckoe 3ansTre Ne 25
«PemeHue noka3aTeybHbIX
YpaBHEHUU U HEPABEHCTBY
IIpaxTryeckoe 3anarue Ne 26
«PemeHue npocrenmux
norapu(pMUIECKUX ypaBHECHUH U
HEpPaBEHCTBY.

[Ipaktuueckoe 3anarue Ne 27
«Pemenne moxaszarenbHbIX
YpaBHEHHI ¥ HEPaBEHCTBY.
[IpakTuyeckoe 3anarue Ne
28«IIpeobpazoBanue
norapu(pMUIECKUX U
MTOKA3aTEIBHBIX BRIPAKEHUID)
[IpakTrueckoe 3anarue Ne 29
«Pemenne morapupMUUECKIX
YpaBHEHUI U HEPABEHCTB»
IIpaxTryeckoe 3anarue Ne 30
«ITokazatenbHas n
norapugmudeckas QyHKIH»
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B IIpUpOJie 1 0OIIECTBE;

3HAYCHHE MPAKTHKU U BOIIPOCOB, BOSHUKAIOIINX
B CaMO# MaTeMaTuke /il OpMHUPOBAHUS U
Pa3BUTHS MaTeMaTHYCCKOW HAYKU; HCTOPUIO
Pa3BUTHSI IOHATHS YKCIIA, CO3/IAHUS
MaTeMaTUYeCKOr0 aHaIN3a, BOSHUKHOBCHUS U
Pa3BUTHS TEOMETPHHU;

YHUBEPCAIBbHBIN XapaKTep 3aKOHOB JIOTHKU
MaTeMaTUYECKUX PAaCCyKACHUM, X
NPUMEHHMOCTh BO BCEX 00JIACTAX YEIOBEYECCKOM
JICATSIILHOCTH;

u3o0paxkaet GuUrypsl,
CTPOHT YEPTEKU

pemiaer
CTEPEOMETPUYECKUE
3a1a4u

HCHOJb3YyeT NP
peleHnu
cTepeoMeTPUYeCKHUX
3ajga4
IIAHUMETPUYecKHe
daxkTbl M1 MeTOABI;

3HAET aJITOPUTMBI U
CIOCOOBI peLICHUS
3aj1ad;

3HAET UCTOPHIO
pa3BUTHUS NOHATUSA
4KCIla, CO31aHus
MaTeMaTH4eCKOTro
aHaJIn3a,
BO3HUKHOBEHHUS U
pa3BUTHS FEOMETPUH;
3HAeT
YHUBEpCaIbHBIN
XapaxkTep 3aKOHOB
JIOTUKU U
MaTE€MaTHYECKUX
paccyXIeHUM

KonTponbnas pa6ora Ne 2
IIpaktudeckoe 3ansatue Ne 31,
32 «Haxoxnenue 3HaYeHNAN
OCHOBHBIX
TPUTOHOMETPHUUECKHUX
¢byHKIHNY, «DOpMYITEI
TIPUBEICHU.

IIpaxkTryeckoe 3anarue Ne 33
«ITpeobpazoBaHue MPOCTEHIIUX
TPUTOHOMETPHUUECKHUX
BBIPAKEHUIN».

IIpaxkTryeckoe 3anstue Ne 34,
35 «BeinonHeHue
TOXJICCTBEHHBIX
mpeoOpa3oBaHuil B
TPUTOHOMETPHUUECKHUX
BBIPAKCHUIX»
CamocrosrenpHas paboTa
00yJaromuxcs: pereHne
BapUaTUBHBIX YIPAKHEHUIH.
[IpaxTryeckoe 3ansTue Ne 36,37
«ApKCHHYC, apKKOCHHYC,
APKTaHT'€HC YHCIIay,
«[loctpoeHre rpapuKoB
TPUTOHOMETPHUUYECKHUX
GbyHKIAN

CamocrostensHas padbota
00y4JaroImuXcs: TBOpUYECKast
pabota «IloctpoeHue rpaduka
TPUTOHOMETPUUYECKOI
GbyHKIAN.

[IpaxTryeckoe 3anarue Ne 38
«Pemenue
TPUTOHOMETPHUUECKHX
YPaBHEHUI»

[IpaxTryeckoe 3anarue Ne 39
«Pemenne
TPUTOHOMETPUUECKHUX
HEpPaBEHCTBY

IIpaktuueckoe 3anarue Ne 40
«Tpuronomerpuyeckne
ypaBHEHHS U HEPABEHCTBAY.
KonTpoabnas padora Ne3

[IpaxTrueckoe 3anarue Ne
41«HaxoxaeHre mpou3BOAHBIX
u nuddepeHranoB GyHKIH»
[Ipaktuueckoe 3anarue Ne 42
«Haxoxnenue npou3BoIHON
JoTapupMHIECKOH,
MOKa3aTeJIbHOM,
TPUTOHOMETPUYECKOI
GbyHKIHID.

CamocrosrenpHas paboTa
00yJaromuxcs: pereHne
BapHATHUBHBIX YIIPAKHEHHH.
IIpaktuueckoe 3anarue Ne

43 «MccnenoBanue QyHKIHA Ha
BO3pacTaHue, yObIBaHuUE,
IKCTPEMYM).

[TpakTryeckoe 3anstue Ne 44 |
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45«Penienue mpuKIaIHbIX
3a7a4 Ha HAXOXKIEHHE
HanOONBIINX U HANMEHBIINX
3HaYECHHN»

[paxrraeckoe 3amarue Ne 46
«[Toctpoenwue rpapuKoB
(yHKIHH C TOMOIIBIO
TIPOU3BOJTHOI»

IIpaxkTuueckoe 3anarue Ne 47
«PemeHne npukIamHpIX 3a1a4
Ha HaXOXJIeHHEe HauOOJBIINX U
HaMMEHBLINX 3HAYCHHUI
IIpaxTnyeckoe 3ansTre No4Q
«MccnenoBanue GpyHKINH €
TIOMOLIBIO TPOU3BOJHOW».
KontpoabHnas padora Ne 4

IIpaxTuyeckoe 3anstue Ne 49 |
50, 51, 52«BrruuciacHue
HEOIpEeIeICHHOTO HHTETpaiay,
«HTErpUpOBaHUE METOIOM
3aMEHBI U TI0 YacTsAMY.
CamocrostensHas padbota
00y4JaloIuXCs: pelIeHue
BapUaTHBHBIX YIPAKHEHUH.
IIpaktuueckoe 3anarue Ne 53
«Bpruncienue onpeaeIeHHoro
HHTETpaza»

IIpaxTryeckoe 3anarue Ne 54
«Bprancienue onpeaerIeHHOro
UHTErpajla MeTo1aMH 3aMEHBI
HEepEeMEHHOW M MHTETPUPOBAHUS
0 YacTAM»

[IpaxTryeckoe 3ansTue Ne 55,
56 «BpruucieHue mIomaIu
TUTOCKOH (PUTYpPBI ¢ TIOMOIIBIO
OIIPEAEIEHHOTO NHTETpaIa»
[Ipaktuueckoe 3anarue Ne 57
«/HTErpanbHOE UCUHCICHUEY.
KounrpoabHas padora Ne S.
CamocrostenbHas padorta
00yJaromuxcs: pereHne
BapUATUBHBIX YIPAKHEHUI.

IIpaxTrdeckoe 3ansTue Ne 58,
59 «BrIonHEHNE NEHCTBHH
HaJl BEKTOPaMK»
IIpaktuueckoe 3anarue Ne 60,
61«Bpruncienue yria Mexay
BEKTOPaMID»
CamocrostensHas pabora
00y4JaloIuXCs: peleHue
BapUaTHBHBIX YIPAKHEHUH.

IIpaktuueckoe 3anarue Ne62,
63, 64 «Pemrenue 3ama4 Ha
HaXOXICHUEC YTIJIOB U
PacCTOSIHUM B IIPOCTPAHCTBE»
CamocrosrenpHas paboTa
00yJaromuxcs: pemeHne
BapuaTUBHBIX 3a1a4.

IIpaxTnyeckoe 3anstue Ne 65
«[TapamnensHoe
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npoekTupoBanue. Mzobpaxenue
MPOCTPAHCTBEHHBIX QUTYP».
ITpaktudeckoe 3ansaTue Ne 66
«306paxkenue
MPOCTPAHCTBEHHBIX QUTYP»
[Ipaxrrdeckoe 3ararue Ne 67
«IIpsiMBIC U IIIOCKOCTH B
npocrpancTee». KoHTpoabHast
padora Ne 6.
CamocrostensHas padota
00y4aroIuXcsi: TBOpUYECKast
pabora «I'eomerpuueckue
mpeoOpa3oBaHUsY.

IIpakTryeckoe 3anarue Ne 68
«HaxoxneHne 0OCHOBHBIX
3JIEMEHTOB NPHU3M H HPaMUI»
[Ipaxrrdeckoe 3ararue Ne 69
«HaxoxneHne 0OCHOBHBIX
3JIEMEHTOB NPHU3M H MTHPAMUI»
IIpaktuueckoe 3anarue Ne 70
«Haxoxaenrne 0oCHOBHBIX
9JIEMEHTOB MPHU3M M THPAMUJI»
IIpaxTryeckoe 3ansTue Ne 71
«ITocTpoenue ceuenmii Kyoa,
NPU3MBI U IHPAMHIBD)
CamocrostensHas padbota
00y4JaroImuXcs: TBOpUeCKas
pabora: «/3roToBieHNEe MakeTa
MHOTOTPaHHHKa.
[Ipaktuueckoe 3anarue Ne 72
«Haxox1eHne OCHOBHBIX
9JIEMEHTOB LIWJIMHAPAY.
[IpaxTryeckoe 3anarue Ne
73«HaxoxeH1e OCHOBHBIX
9JIEMEHTOB KOHYCa U 11apay.
[IpaxTryeckoe 3ansTue Ne 74,
75 «BBIYNCIEHHE MIIOIALH
MTOBEPXHOCTH I'€OMETPUIECKIX
TEm»

CamocrostensHas pabota
00y4JaroImuXcs: peneHue
BapUaTHBHBIX 33/1a4.

IIpaktuueckoe 3anarue Ne 76,
77, 78 «Haxoxnaenne oobema
TFEOMETPUYECKHX T
IIpaxTrdeckoe 3ansTue Ne 79,
80 «O0BEeMBI TeOMETPUIECKUX
ten». KonTpoJabnasi padora
Ne7.

CamocrostensHas pabota
00y4JaroImuXcs: pereHue
BapUaTHBHBIX 33/1a4.

[IpaxTnyeckoe 3anstue Ne 81,
82 «IlepecranoBku. CoueTaHusl.
Pasmemenus.».

IIpaxTnyeckoe 3ansTue Ne83, 84
«®opmyna HeroToHa.
Tpeyronbauk ITackainsy.
[IpaxTraeckoe 3amsaTue Ne 85,
86 «Kmaccuueckoe
OIIPEZICTIEHIE BEPOATHOCTIY, «
TeopeMbl cyMMBI U
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IIPOU3BEICHUS BEPOSITHOCTHY.
ITpaktudeckoe 3ansarue Ne 87
«Pemenue 3a1a4 o TeOpUU
BEPOSITHOCTH».
KonrpoabHas padora Ne8.
CamocrosrenpHas paboTa
00yJaromuxcs: pereHne
BapUaTHBHBIX 33/1a4.

IIpaxTnyeckoe 3anstue Ne 81,
82 «llepecranoBku. CoueraHusl.
Pasmerenus. ».

IIpaxTuyeckoe 3ansTue Ne83, 84
«®opmyna HeroToHa.
Tpeyronbpauk [lackamns».
IIpaktuueckoe 3anarue Ne 85,
86 «Kmaccuueckoe
OIpENIENIEHUE BEPOSTHOCTHY, «
TeopeMbl cyMMBI U
IIPOU3BENCHUS BEPOSITHOCTHU.
IIpaktuueckoe 3anarue Ne 87
«Pemenue 3a1a4 1o Teopun
BEPOSTHOCTU».

KonTponbHas padora Ne§.
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