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1. MACHIOPT PABOYEM ITPOI'PAMMbBI YYEBHOM JUCITUTIJIAHBI
MaremaTnka
1.1. OobsaacTh NnpUMeHeHUs padoyeid MPOrpaMMbl

PaGouast mporpamma o01ieo0pa3oBaTeabHON YICOHON MUCIMIUTUHBI SBIISCTCS
4acThio 0011e00pa30BaTENbHON MOATOTOBKH CTY/IEHTOB IO MPOTrpamMMe MOATOTOBKH
crequanucToB cpeanero 3BeHa no cnenuanbHoctu CIIO 43.02.15 IloBapckoe u
KOHJAUTEPCKOE 1eJ10 0a30BOIl MOATOTOBKH.

PabGouass mporpamma o001e00pa3oBaTEIbHON YUCOHOW TUCIUTIIMHBI MOKET
OBITh UCIMOJIb30BaHA IPYTUMHU 00pa30BaTEIbHBIMHU YUPEKICHUIMU NMPOQPECCHOHATBHO-
TO U JOTOJIHUTEIBHOTO 00pa30BaHusl, pealn3ylIUMUA 00pa30BaTEIbHYIO0 MPOTrpaMMy
CpeaHero oo1ero oopa3oBaHus.

1.2. MecTo y4eOHOM TMCUUILIMHBI B CTPYKTYpPe OCHOBHOM NMPOo()eCCHOHAIbHOM
o0pa3oBaTe/IbHOM NMporpaMMbl: yucOHas JUCHUIUIMHA «MaTemMaTrKay pealn3yeTcs B
paMKax oOIIux, 6a30BbIX YUEOHBIX JUCIUIUIMH 00111€00pa30BaTeILHOTO IIMKIIA.

1.3. leau 1 3aa0a4u y4eOHOM JUCUUIJIMHBI — TPeOOBAHMS K pe3yJbTaTaM 0CBOe-
HHS Y4eOHO TMCHUIINHBI:

Conepxanue yueOHOM TUCIUIUIMHBI «MaTemaTrKay HalpaBieHO Ha JOCTHKECHUE
CHEAYIOIINX HeJIeH:

— obecneueHre chOPMUPOBAHHOCTHU MIPEACTABICHUNA O COLUUANIBHBIX, KYJIbTYP-
HBIX ¥ HICTOPUYECKUX (PaKTOpax CTAHOBIICHUSI MAaTCMATHKH;

— obecniedeHre chOpPMUPOBAHHOCTH JIOTHIECKOTO, AITOPUTMUIECKOTO U MaTe-
MaTHYE€CKOT'O MBIIIIJICHHS;

— obecniedeHre chOPMUPOBAHHOCTH YMEHHM MPUMEHSTh MOJTYICHHBIC 3HAHUS
NIPH PEIICHUH PA3IMIHBIX 3a/1a4;

— obecrieueHre chopMUPOBAHHOCTH MIPEACTABICHUN O MaTeMaTHKE KaK 4acTH
OO0IIIeUEeI0BEYECKOM KYIbTYPhI, YHUBEPCATHHOM SI3bIKE HAYKH, ITO3BOJISTFOIIIEM
OIKCHIBATh M U3y4aTh PEAIbHBIC MPOIIECCHI U SBJICHUS.

OcBoeHnue coaepkanusi yaeOHOM TUCHMIUIMHBI «MarteMaTrnkay o0ecreuynuBaeT a0-
CTH)KEHHE CTYACHTaMU CJIEIYIOUUX Pe3yIbTaTOB:

* IUYHOCHIHBIX:

—— c(pOPMHUPOBAHHOCTH MPEJCTABICHUN O MATEMATHKE KaK YHUBEPCATILHOM SI3bIKE
HAyKH, CPEJICTBE MOJACIIMPOBAHUS SIBJIEHUN U MPOLECCOB, UAEIX U METOJIaX MaTeMa-
TUKU;

—— [IOHMMAaHHE 3HAYUMOCTH MATEMATHKH JUJIl HAYYHO-TEXHUYECKOIO IPOrpec-
ca, c(hOpPMHPOBAHHOCTH OTHOILIEHHUSI K MaTEMATHKE KaK K YaCTH 00IeYeIOBEYeCKON
KYJbTYPBI UEPE3 3HAKOMCTBO C HCTOPUEMN pa3BUTUS MaTEMATHUKH, 3BOJIIOLHAEH



MaTEeMaTHUYECKUX UICH;

—— pa3BUTHE JIOTHUECKOTO MBIIIJIEHUS, IPOCTPAHCTBEHHOT0 BOOOPaXKeHHU s, aJl-
TOPUTMUYECKOHN KYJIbTYPhl, KPUTUYHOCTH MBILIUICHHS HA YPOBHE, HEOOXOIUMOM JIJIst
Oynyiel mpoecCHOHABHOM AESITEIbHOCTH, JJIs IPOI0JKEHUS 00pa3oBaHus U
caMmo00pa3oBaHus;

—— OBJIQJICHHE MAaTEMaTUYECKUMH 3HAHUSIMU U YMEHHSIMHU, HEOOXOJAUMBIMU B
MTOBCETHEBHOM KU3HM, JIJI1 OCBOCHUSI CMEXKHBIX €CTECTBEHHO-HAYYHBIX IUCIUIUINH U
JTUCITUTIINH TPOo(eCCHOHATBHOTO MHUKJIA, JIJIS TOJTyYeHHsI 00pa3oBaHUs B 00JIaCTSX,
HEe TPeOYIONUX YIIIyOJICHHONW MaTeMaTHIECKON TTOITOTOBKH;

—— TFOTOBHOCTh U CHOCOOHOCTH K 0Opa30BaHUIO, B TOM YHCIIE CaMOOOpa3oBa-
HUIO, HA TIPOTSHKEHUU BCEH JKM3HU; CO3HATEIHHOE OTHOIIEHNE K HEMPEPHIBHOMY 00-
Pa30BaHUIO KaK YCIOBHUIO YCIIEITHON MPOdeCCHOHATBLHON U OOIIECTBEHHOM JeATeIhb-
HOCTHU;

—— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOATENIHbHON TBOPUECKOM M OTBET-
CTBEHHOM JIESITENBHOCTH;

—— FOTOBHOCTb K KOJUIEKTUBHOM paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMU B
o0pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HON, Y4eOHO-UCCIIeI0BATEIHLCKON, TPOSKTHOM
U JPYTUX BUJAX ACSATEIbHOCTH;

—— OTHOIICHHE K MPOo(ECCHUOHATHLHON NEeATeTbHOCTH KaK BO3MOXXHOCTH yua-
CTHSI B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIMOHAIBHBIX
npo0JieM;

* MemanpeomMemnuoix:

—— yYMEHHUE CaMOCTOSITENBHO ONPEAENSITh LENH ACATENBHOCTH U COCTaBISATh
IJIAHBI JIEITEIIbHOCTH; CAMOCTOSITEIbHO OCYILECTBIISATh, KOHTPOJUPOBATh U KOPPEK-
TUPOBATH JICSITEIHHOCTh; UCIIOIL30BaTh BCE BO3MOXKHBIE PECYPCHI JUISl JOCTHKECHUS
MOCTABJICHHBIX IIEJICH U pean3alluy TUIAaHOB JIEATeTbHOCTH; BEIOUPATh YCIICIIHbIE
CTpaTETUH B PA3IUYHBIX CUTYaIIUSIX;

—— YMEHHE€ MPOAYKTUBHO OOINATHCS U B3aUMOJECHCTBOBATH B MPOIECCE COB-
MECTHOM JESITENbHOCTH, YYWUTHIBATh TMO3UIIMM JIPYTUX YYACTHUKOB JIESITEIBHOCTH,
s dexTUBHO pazpemarbh KOHPIUKTHI;

—— BJIaJIcHUE HaBbIKAMU MO3HABATEIHHOM, yUeOHO-HCCIIEIOBATENBCKON U TIPO-
EKTHOM JeSTEIHbHOCTH, HABBIKAMH Pa3pelIeHUs Mpo0ieM; CIOCOOHOCTh U TOTOBHOCTD
K CAaMOCTOSITEJIbHOMY MOMCKY METOJIOB PEIICHUS TPAKTUUECKUX 3a]1au, TPUMEHEHUIO
Pa3JIMYHBIX METOO0B MO3HAHMUS;

—— TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOATEIbHOU HHGOPMAIMOHHO-
MO3HABATENILHON JIESITEIbHOCTH, BKJIIOYass YMEHHUE OPHUEHTHPOBATHCS B Pa3IMUHBIX
HUCTOYHUKAaX MH(OpMaALMK, KPUTUUECKU OIEHUBATh M MHTEPIPETUPOBATH MH(pOpMa-
U0, TTOJIy9aeMYIO U3 Pa3IMYHbIX HICTOUHUKOB;

—— BJAJICHUE A3BIKOBBIMU CPEJCTBAMU: YMEHUE SICHO, JJOTUYHO U TOYHO U3Ja-
raTh CBOIO TOUKY 3pE€HUS, UCIIOIb30BaTh aJ€KBATHHIE SI3bIKOBBIE CPEICTBA;

—— BJIAJICHUE HABBIKAMH TTO3HABATEIHHOU pedIECKCUM KaK OCO3HAHHS COBEP-
IA€MBIX JEHCTBUI U MBICIUTEIbHBIX MPOIIECCOB, NX PE3YJbTATOB U OCHOBAHMUI, Ipa-
HUI[ CBOETO 3HAHMS M HE3HAHUSI, HOBBIX MTO3HABATENILHBIX 33/1a4 U CPEJICTB JIJISl UX



JIOCTYKCHUS;

—— IEJCYCTPEMJICHHOCTh B TOMCKAaX W NPUHSATUMU PEUICHUN, COOOpa3uTeb-
HOCTh W WHTYHIIUS, PAa3BUTOCTh IPOCTPAHCTBEHHBIX IPECTABICHUHN; CIIOCOOHOCTH
BOCIIPUHUMATh KPAacOTy U TAPMOHHIO MUPA;

* NPEOMEMHbBIX:

— c(OpPMHUPOBAHHOCTh MPEACTABICHUN O MaTeMaTHKE KaK 4YacTH MHUPOBOM
KYJbTYpbl U MECTE€ MAaTeMaTUKU B COBPEMEHHOW LMBUIIU3AIMHU, CIIOCOOAX OMUCAHUS
SABJICHUM PEaTbHOIO MUPA HA MATEMaTUYECKOM SA3BIKE;

—— c(OPMUPOBAHHOCTh MPEJCTABICHUNA O MAaTEMATHYECKHX MOHSATHSIX Kak
BAKHEUIIINX MATEMATUYECKUX MOJEISAX, MO3BOJISIONIMX OMUCHIBATH U M3ydaTh pas-
HBIC TIPOLECCHI U SIBJICHUS, IOHUMAHUE BO3MOKHOCTH aKCMOMAaTHYECKOTO MOCTPOE-
HUSI MATEMAaTUYECKUX TEOPHIL;

—— BJIAJICHUE METOJAMU JO0KA3aTEJIbCTB U AJITOPUTMOB PELICHUS, YMEHUE HX
IIPUMEHSATH, IPOBOJAUTH JI0KA3aTEIbHBIE PACCYKACHHUS B XOJ€E PELICHUS 3a/1a4;

—— BJIaJICHUE CTAHAAPTHBIMU [IPUEMAMU PELICHUsI PAllMOHAIBHBIX U UPpaLUO-
HaJIBHBIX, IMOKA3aTEJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUECKUX YPAaBHEHUUW U HEpa-
BEHCTB, UX CUCTEM; HCIIOJIb30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX IIPOTPAMM, B TOM YHC-
JIe JUIS TIOUCKA IMYTHU PELIEHUs U WIUTIOCTPALMA PELICHUS] YPABHEHUN U HEPABEHCTB;

— c(OPMHUPOBAHHOCThH MPEACTABICHUI 00 OCHOBHBIX MOHATHSIX MaTeMaTHye-
CKOI0 aHajv3a U UX CBOMCTBAaX, BJIAJCHUE YMEHHEM XAPAKTEPU30BATH IOBEJICHUE
GyHKIUH, UCIIOIB30BaHUE TTOJTYYEHHBIX 3HAHUH JJIs1 OMCAHUS U aHAIM3a PeaIbHBIX
3aBUCUMOCTEH;

—— BJIAJICHUE OCHOBHBIMU TMOHSTUSAMHU O IUIOCKHX U MPOCTPAHCTBEHHBIX I'€O-
MeTpruuecKkux (Urypax, uXx OCHOBHBIX CBOMCTBax; C(pOpMUPOBAHHOCTH YMEHHS pac-
MO3HABaTh reoMeTpuueckue (PUrypsl Ha yepTexkax, MOACISAX U B PEAJIbHOM MUDE;
MPUMEHEHNE N3YYCHHBIX CBOMCTB TeOMETpUYECKUX GUTYp U HOPMYIT JIJIsl PEIICHUS
r€OMETPUUECKHX 3a7a4 U 331a4 C ITPAKTUYECKUM COJIEPKAHUEM;

— c(OpMUPOBAHHOCTH MPEJCTABIECHUN O TMPOIECCaX M SBICHUAX, UMEIOIINX
BEPOSITHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJTbLHOM MUpE,
OCHOBHBIX IMOHSTHUAX JIEMEHTAPHOU TEOPUU BEPOATHOCTEN; YMEHUN HAXOIUTH U
OIICHUBATh BEPOSITHOCTU HACTYIUICHUSI COOBITUIN B MPOCTEHIINX TPAKTUYECKUX
CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKU CIyYalHbBIX BEJIMYUH;

—— BJIAQJICHUE HABBIKAMH HCMOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM
MIpY PELICHUU 3a]a4.

1.4. 1.4. Ko/in4uecTBO 4aCcOB HA O0CBOeHHMe padoyeil MporpaMMbl Y4eOHOM JUCIH-
IJIMHBI:
00BEM 00paszoBatenbHOM porpaMmbl 164 gacoB, B TOM 4HCIIE:
— 00BEM paboThl 00yJarOIUXCsl BO B3aUMOCHCTBUY ¢ TpenogaBareneM 164 qa-
COB;
— 00BEM camocTosITeNBbHOM paboThl oOy4vatomerocs: 0 4acos.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCHUTIJIAHBI

2.1. O0bem yueOHOI TUCHHUIUINHBI U BUAbI y4e0HOI padoThl

Bup y4eOHoii padoTsl O0beM yacos

O0bEm 00pa3oBaTesIbHONM NPOrPaAMMBbI 164
O0bém padoTHI 00y4alONIUXCHA BO B3aUMOJAEHCTBUM C IpPeNo- 164
AaBaTejieM
B TOM YHCJIE:

TEOPETUUYECKOE 00yUeHUE 82

JabopaTopHbIe PabOTHI -

MIPAKTUYECKHE 3aHATUS 76
CamocTosiTenbHas paboTa 0
[TpomexxyTouHas artectanus (IK3aMeH) 6




2.2. Copnep:kanue y4eOHOi (ucuuIuInEbl MaTemaTuka:

HanmeHnoBaHue pa3aeioB

Conepmaﬂne yqeﬁﬂoro MartrepuaJa, naﬁopaToprle paﬁOTbI U IMIPAKTHYECCKUE 3AHATUA, CAMOCTOATEIbHAS

O0beM yacoB

YpoBeHb 0cBO-

H TeM padoTa o0yyamwmmxcs, KypcoBasi padora (IpoeKT) CHHA
1 2 3 4
Bgenenue. 1. Marematrka B HayKe, TEXHUKE, 9KOHOMHUKE, HHYOPMAIIOHHBIX TEXHOJIOTHSX U IIPAKTUYECKON JIESITENEHOCTH. 2
Lenu n 3amaun n3ydeHus: MaTeMaTuku npu ocsoeHnu npogeccuit CI10 u cnienansHocteid CII10.
Paznen 1. Anre6pa u 94
Havaja MaTeMaTHYecKo-
ro aHAJIN3a
Tema 1.1 PazButue nousi- | Cogep:kanue yueOHOro MaTepuaJia 8
THS 0 YHCTIe 1. | JeiictBurensHble yncna. Llenple u panuonansHsle yncna. [lepnoaudaeckue qecaTHIHBIE APOOH 1-2
2. | IlpubnmxeHHbIE BRIYUCICHHS. JlecaTHUHbIC NPUOIKEHNUS AEHCTBUTEIBHBIX drcesl. OTHOCUTENbHAS TTOTPE- 2-3
HOCTh HPUOIMIKEHHOTO BBIYHCIICHHS.
[pakTuyeckue 3anaTH 1, 2 4
1. BrimonHeHe npnOIMKEHHBIX BHIYUCICHUI
2. Bprunicienne NorpenrHocTe BEIMUCIEHUH ¢ MPUOIMKCHHBIMY JaHHBIMA
CamocTosiTe1bHas padoTa 0
Tema 1.2 Kopun, crenenu | Coaep:kaHue y4edOHOro MaTepuasia 18
u JIorapugpmbI 1. | KopHu HaTypanbHOU CTENEHU U3 YHCIa U UX CBOWCTBA. 2-3
2. | CreneHu ¢ palMOHAJIbHBIMU U ICHCTBUTENBHBIMH [TOKA3aTEISIMH, UX CBOHCTBA. 2-3
3. | Ionstue norapudma. Jlorapupm. Jlorapudm uncna. JlecsTudansie 1 HaTypajbHble Jorapudmel. [IpaBuna neii- 2-3
ctBuii ¢ morapudmamu. [IpeobpazoBanue anredOpandecKux BhIPAKESHHN.
4. KontponsHas pabora no reme «KopHu, cTeneHu u gorapudmon
[pakruyeckue 3anaTus 3, 4, 5,6, 7 10
1. | Beruncienne KOpHs N-H CTENEHHU U3 ASHCTBUTEILHOTO YHCTIA.
2. | Ilpeobpa3oBaHue BRIpRKEHUH, COJIEPIKAIINX PaJIUKAIIBL.
3. | IIpeobpa3oBaHue paMOHAIbHBIX U UPPALIMOHAIBHBIX BBIPAKEHHI
4. | Ipeobpa3zoBaHKe CTEIICHHbIX, IOKA3aTEJILHBIX U JIOrapU(PMUIECKUX BbIPAKECHHI
5. | Ilpeobpa3oBaHue orapupMu4IecKuX BHIPAKEHHUH, IEPEX0]] K HOBOMY OCHOBaHHIO.
C3M|0CTOﬂTeJ11>HaH patéora 0
Tema 1.3 OcuoBbl Tpuro- | CopepskaHue y4eGHOro MaTepHaJa 16
HOMeTPHH 1. | YucnoBas OKpy>XHOCTh Ha KOOPJMHATHOM IUIOCKOCTH. Pannannast mepa yria. BpamarensHoe neuwkenne. Cu- 1-2
HYC, KOCHHYC, TAHI'€HC U KOTaHT'€HC YHCIIa.
2. | OcHOBHBIE TpUTOHOMETpHUECKHE ToXkJecTBa. Dopmyisl npuseaeHus. CHHYC M KOCHHYC JABOMHOIO W MOJIO- 2-3
BUHHOTO yria. CHHYC, KOCHHYC U TAaHT€HC CYMMBI M Pa3HOCTH JIBYX YIJIOB.
3. | ApkcuHYC, apKKOCHHYC, apKTaHT€HC U apKKOTAHI'€HC YHCIIa 2-3
IIpakTuueckne 3ansarus §, 9, 10, 11, 12 10




1. | Pemenue 3amaq Ha Temy: «TpuroHoMeTprdeckre GyHKIMN YUCIOBOTO U YITIOBOTO apryMEHTOBY,
2. | Pemenne 3aga4 Ha TeMy: «OCHOBHBIE TPUTOHOMETPUUYECKHE TOXXAECTBA. DOPMYIIBI TPHUBUIACHUSY.
3. | Ilpeobpa3oBaHne CyMM TPUTOHOMETPHIECKUX (DYHKIUH B MPON3BEACHNUE U IPOU3BEACHUI TPUTOHOMETpHUIE-
CKHX BBIP2KCHUH B CyMMY
4. | Bpruncienue apkCHHyca M apKKOCHHYCA, apKTAaHT'€HCA M apKKOTAHT€HCa YUCIa.
5. Pemenne npocTednnx TPUTrOHOMETPUUYECKUX YPABHEHUIL.
CaM|OCTOﬂTeJ1]>Haﬂ pa6ora 0
Tema 1.4 ®yHkuuu, ux Copep:xaHue y4eOHOT0 MaTepuaJia 14
cBONicTBA M rpadpuku 1. | Oyskuun. O6nacth ONpeAeTeHUss M MHOXKECTBO 3HA4YCHUI; rpaduk (YHKIMH, MNOCTpOEHHE TpadHuKoB 1-2
GyHKIMH, 331aHHBIX Pa3aMYHbBIMU crnocobamu. CBoiicTBa (yHKIMHM: MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTD,
OrpaHUYEHHOCTb, IEPUOJUYHOCTb.
2 [TpoMexxyTkn Bo3pacTaHHMsi M YObIBaHHs, HauOoibllIee W HauMEHbIIEe 3HAUCHMS, TOYKU HKCTpEMyMa. 2-3
I'padmueckast narepnperanus. [Ipumeps! GyHKINOHATIBHBIX 3aBUCUMOCTEH B peajlbHBIX TPOIeccax U SBICHUSX.
Oo6patrsre pyHkunn. CroxxHast QyHKIHSA (KOMITO3UIIHS).
3. | IIpeobpazoBanus rpadukoB. [Ipeodpa3oBanus rpaduKOB CTECTIEHHBIX, MOKA3aTEIBHBIX M JIOTAPUPMITUECKUX 2-3
GyHKIHH.
4. | TpuronoMmerpuueckue MW oOpaTHblE TpUroHOMeTpHueckne (yHKuuH. OmnpeneneHus TPUTOHOMETPHUUECKHX 2-3
¢yHKUWH, uxX cBoiicTBa u rpaduku. [IpeodbpazoBanus rpadukos.
5. | KonTponpHas pabora 1o teme: «DyHKINH, HX CBOWCTBA U IpauKm»
Ipakruueckue 3anaTus 13, 14 4
1. | Iloctpoenune rpadKOB CTEIICHHBIX, HOKA3aTENbHBIX U JIOTapH(YMUUECKUX (QYHKITHH.
2. | Ioctpoenne rpaKOB TPUTOHOMETPUIECKUX (QYHKIMH
CaM|OCTOﬂTeJ1]>Haﬂ pa6ora 0
Tema 1.5. Hauana Copep:xanue yue0HOTr0 MaTepuaJia 16
MaTeMaTH4ecKoro 1. | HocnenosarensHocTH. CrIOCOOBI 331aHKs ¥ CBOMCTBA YMCIIOBBIX IocieaoBaresbHoCcTel. [ToHsTne o npexaene 1-2
aHa/IN3a nocnenoBaresibHOoCTH.  CylecTBOBaHME —Mpejelia MOHOTOHHOM — OrpaHMYEHHOH  MOCIe0BaTeIbHOCTH
CyMMHpOBaHHE MOCIIEeI0BATEIHHOCTEH.
2. [IpousBonnas. [Torarue o mpon3BoaHON HyHKIHH, €€ TeOMETpHIECKUNA U pru3mueckuii cMbIc. [Ipon3BoaHbIe 2-3
CYMMBI, Pa3HOCTH, TIPOU3BE/ICHHsI, YACTHOTO.
3. [Ipon3BoHBIE OCHOBHBIX 3JIEMEHTapHBIX (QyHKIWA. VccnenoBanne GpyHKIMI HA MOHOTOHHOCTB M 3KCTPEMY- 2-3
MBI
4. YpaBHeHme KacaTenbHOH K rpaduky Gyskimn. [Tppmepsr nCnoap30BaHUs MPOU3BOIHON IS HAXOXKACHUS 2-3
HaWJIy4YlIEero peleHus B NPUKIAAHBIX 3aj1a4ax.
IMpakTuyeckue 3ausaTus 15,16, 17, 18 8

1.

Brruncnenne IpEaACIIOB YUCITIOBBIX MOCJIeI0BATEILHOCTEM

2.

HuddepernnpoBanne 31eMeHTapPHBIX (YHKITHIH.




3. | octpoenne rpadukoB GpyHKINH C TOMOIIBIO IPOU3BOIHOM.
4. | CocraBieHne ypaBHEHUsI KacaTelIbHOH K rpauKy QyHKIUH.
CamocTosiTeIbHasi padoTa 0
Tema 1.6. MuTerpan u Copep:xaHue yueOHOT0 MaTepuaJia 8
ero NpMMeHeHHe 1. | IlepBooOpa3nas u unrerpai. [IpaBuia oTeickanus nepBooOpasHbIX. Tabnuna nepBoodpasueix. Heonpenenen- 1-2
HbI nHTErpain. OnpeneneHuslid naTerpan. ®opmysna Herorona—IJleiionnna. I1nomanp KpuBoOIHHEIHOM Tpa-
enuu
IpakTnyeckne 3anaTus 19, 20, 21 6
1. | BeruncieHne HEONPEAEICHHOTO HHTETpaIa. .
2. | Beramcnenue onpeneneHHOro HHTETpana.
3. Haxoxzaenue mioniaan KpUBOJIMHEHHON Tparneuuy.
CaMIOCToslTeanaﬂ padora 0
Tema 1.7 YpaBHeHus u Coaep:xkanue yueOHOro MaTepuaJia 14
HEpPaBEeHCTBA 1. | PauumonaneHble, HppaIlOHAIBHBIC, [TOKAa3aTeIbHbIE YPaBHEHHs CHUCTEMBI U HepaBeHCTBAa. OCHOBHBIC IIPUEMBI 1-2
HX pelIeHUs
2. | JlorapudmMuueckue ypaBHEHHUs, CHCTEMbI U HepaBeHcTBA. OCHOBHBIE IPHEMBI HIX PEIICHUSI. 2-3
3. | HMcronp3oBanne cBOWCTB 1 rpaMKoOB (QYHKIMH NPH pEIICHUH YPaBHEHHUI W HepaBeHCTB. MeTo1 HHTEpBAaJIOB. 2-3
4. | U3o0paxeHne Ha KOOPANHATHOH INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHUI N HEPABEHCTB C AByMs Tepe- 1-2
MEHHBIMH U HX CHCTEM.
IIpakTuyeckne 3ausaTus 22, 23, 24 6
1. | Pemenue paroHaIBHBIX U HPPALMOHANBHBIX YPaBHEHUI, HEPABEHCTB U CHCTEM
2. | Pemenue nokaszaTenbHbIX U JIOTapU(PMUUECKUX YPaBHEHHH, HEPABEHCTB M CHCTEM YpaBHEHHI
3. | Pemenne TpUroHOMETPHUECKUX YPAaBHEHUH U CHCTEM
CamocrosiTesbHast padoTa 0
PA3JIEJI 2. TEOMET- 42
PUSL
Tema 2.1 IIpsimble n Copep:xaHue yueOHOIr0 MaTepuaJa 14
IJIOCKOCTH B MPOCTPAaH- 1. | B3auMHOe pacrojoXeHHe JIBYX IIPSIMBIX B IpocTpaHcTBe. OCHOBHBIE aKCHOMBI cTepeomeTpui. [Ipu3nak ma- 1-2
CTBe PALIEIbHOCTH NPSIMOH U IIIOCKOCTH.
2. | IapamnensHOCTB TIOCKOCTEN. [lepreHAMKYIIPHOCTD NPSMOM U IIIOCKOCTH. IlepreHnuKyIsp 1 HaKJIOHHAS. 2-3
Teopema o Tpex nepneHauKyIsapax
3. JByrpaHHbIil yroil. Yroa Mex Iy OpsSMOi U IIIOCKOCTBI0. YTOI MeX1y MIocKocTAMU. [leprnennukynspHOCTh 2-3
JIBYX INIOCKOCTEH.
4. I'eomerpuueckue npeodpazoBanust npoctpaHcTsa. [lapamiensHblil epeHoc, CHMMETPHSI OTHOCHTEIBHO TLIOC- 2-3

kocTH. [lmomane oproroHansHOM npoekin. M300pakeHrne IpoCTpaHCTBEHHBIX QUTYD.
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IpakTuyeckne 3auaTus 25, 26, 27 6
1. | Pemenwne 3aga4 Ha TeMy: «lleprieHANKyYTSIp M HAKIOHHAS K TZIOCKOCTH
2. | Pemenue 3a1a4 Ha HAXOXAECHUE YIIIOB MEKAY NPSIMBIMH, HapajIeIbHOCTb MPSIMOIl U INIOCKOCTH
3. | Pemenue 3a1a4 Ha HAXOXAEHUE IBYTPAaHHBIX YTJIOB
C3M|OCTOSITeJII>Haﬂ padota 0
Tema 2.2 Muororpannu- | CopepskaHue y4e0HOI0 MaTepHaJa 18
KH 1. | MuororpanHuku. BepmmHsl, peOpa, TpaHun MHoOrorpaHHuka . [IpsiMas u HakiaoHHas npusma. [lpaBumbHas 1-2
npmma. [Napamnenenumen. Ky6. IIpasmnpHas mupamuna. YcedeHHas mupamuga. Terpasrap. CHMMeTpun B
MHOTOIpaHHHKaX.
2. | llunuezap u xoHyc. YcedeHHBIH KoHyc. OCHOBaHME, BHICOTa, OOKOBasl TOBEPXHOCTH, 00pa3yIommas, pa3BepTKa. 2-3
OceBble CeYEHUS U CEUEHUs], MAapaUIENbHbIE OCHOBAHUIO.
3. | Oobem m ero m3mepenme. HMHTrerpampHas ¢Gopmyna oObema. DopMmynsl 00beMa TE€OMETPHUYSCKHX Tell. 2-3
Brlunciienue miomazeil reoMeTpuuecKux Tell. Beluucnenue miomanei reoMeTpuYeCKux Tel.
4. | Tlogo6ue Ten. OTHONICHHUS IUIONIAACH MOBEPXHOCTEH M 00BEMOB MOJOOHBIX TEJI. 2-3
IIpakTnyeckue 3ausitus 28, 29, 30, 31, 32 10
1. | HaxoxxgeHHe OCHOBHBIX 3JIEMEHTOB NPU3MBI ¥ MHUPaMHbI
2. ITocTpoenne ceuennii Kyba, IPU3MBI U IHPAMHIBI
3. | HaxoxJeHne OCHOBHBIX 3JIEMEHTOB KOHYCa W HWJIMHIIPA, I1apa U chepsl
4, Brruncnenue niomaaei reoMeTpudecKux Tedl.
5. Brruncnenue 00beMOB TeOMETPUUECKUX TETI.
CamocrosiTesibHasi pagoTa 0
Coaep:xkanue yueOHOro MaTepuaJia 10
Tema 2.3. KoopauHatsl 1 1 Bexto I 2
. pHBIE U CKaJsipHBIe BeNWYMHBL. IIpsMoyronpHas (ZekapToBa) cHCTeMa KOOPIMHAT B IMPOCTPAHCTBE. 1
BEKTOPRI Ilepexon OT OAHOM NPSMOYTOJBHOM JEKAapTOBOM CUCTEMBI KOOpAMHAT K Apyrod. dopmyna paccTOsHHUA
MEXAY JBYMs TOUKaMHu. YpaBHEHUsI cepbl, INIOCKOCTH H TPSIMOIA.
2. Bexropsl. Moayns BekTopa. PaBeHCTBO BekTOpOB. Cllo’keHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha 4ucio. Pas- 2-3
JIO)KEHHE BEeKTOpa o HanpasieHusM. KonnmHeapHbie BEKTOPHL.
3. VYron mexay aByms Bektopamu. [Ipoexist Bektopa Ha ock. KoopamHaTs! BekTopa. CKaIspHOE IPOU3BEICHIE 2-3
BeKTOpoB. CBOICTBA CKAISIPHOTO IIPOM3BEICHHS BEKTOPOB. BhIunciieHne yria Mexxy BEKTOpaMH.
MpakTnyeckne 3auaTus 33, 34 4
1. Pemenne 3a1a4y Ha TeMy: «YpaBHEHHE OKPY)KHOCTH, C(ephbl, IIIOCKOCTHY
2. Brinonnenue AeiicTBUi HaJl BeKTOpaMu. BrluncieHne cCKalsspHOTO MPOU3BE/IEHUsI BEKTOPOB. BekTopHoe
ypaBHEHHE NPSMON U MIOCKOCTU
CaMlocmﬂTenLHaﬂ padorta 0
PA3JIEJ 3. KOMBHU- 18

HATOPUKA. DJIE-
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MEHTbBI TEOPUMU BE-

POSITHOCTEM U MA-
TEMATHYECKON
CTATUCTHUKHA
Tema 3.1 D1eMeHTbI Coaep:xkanue yueOHOT0 MaTepuaJia 10
KOMOUHATOPUKH 1. OcHOBHBIE NOHATUS] KOMOMHATOPUKH 1-2
2. Pa3memnienns, mepecTaHOBKH, coUueTaHHs. [IpuMeps! IpocTeHmnx KOMOWHATOPHBIX 3a/1a4. 1-2
3. Bunom HrroToHa. 1-2
IIpakTnyeckue 3anaTus 35, 36 4
1. Pemrenue npocTednmx KOMOMHATOPHBIX 3a7a4
2. Pemienue 3amau ¢ npumeneHueM hopmyisl HeroToHa
CaMIOCTOﬂTeJ'leaﬂ padora 0
Tema 3.2. JneMeHTbI Cojaep:xkanue yueOHOT0 MaTepuasa 8
TeOpHHU BEPOATHOCTEH 1 1. Knaccrdeckoe onpenencHue BeposTHOCTH. CBOHCTBA BEPOSTHOCTH. 1-2
MATEMATHYEeCKOH cTaTu- | 2. Cry4gaiinbre coObITHA. BeposaTHOCTE coOBITHA. COOBITHS U ONIepaIliy HaJl HUMH, BEPOSITHOCTD COOBITHSI. 1-2
CTHKH IpakTnuyeckue 3anaTus 37,38 4
1. BpruiciieHre BeposSTHOCTH COOBITHSI.
2. [peacraBneHne YUCIOBBIX JIAHHBIX.
CaMIOCTOﬂTeJILHaﬂ padota 0
KoHncyabTanus no 3x3aMeHaHOHHBIM BONIPOCaM 2
9K3AMEH 6
Bcero: 164
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3. YCJIOBHUS PEAJIM3AIIMN YYEFHOM JJUCITUITJIMHBI
3.1. TpebGoBanusi K MUHMMAJbHOMY MAaTEPHAIBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanuzanus yuyeOHOM AMCHUIUIMHBI TpeOyeT Hamuuus yuyeOHoro kabunera Marema-
TUKH

O6opynoBanne yueOHOTO KaOUHETA:
— TI0CAJIOYHBIC MECTa 0 KOJIMYECTBY 00YUaOIIIXCS;
— pabodee MeCTO MPEeTo1aBaTes;
— KOMIUICKT y9eOHO-HATJISAHBIX TIOCOOHI IO TUCITUTLIAHE.
TexHuueckue cpencTra 00yICHUS:
— KOMIIBIOTED C JIMIICH3HOHHBIM ITPOTrPAMMHBIM O0YUYCHHUEM;
—  MYJIBTUMEIUAIIPOCKTOP.

3.2. UudopmanuonHoe odecnevyenne o0yueHust
Ilepeyenb pexkoMeHayeMbIX Y4eOHbIX M3aaHuil, UHTepHET-pecypcoB, T0NMOJIHHU-
TeJbHOM JIMTEPATYPbI

OCHOBHBIE HCTOYHUKH

1. Amumos . A. u np. MartemaTtuka: anreOpa U Hayajga MaTeMaTHYECKOrO aHa-
nu3a, reomeTpusi. AnreOpa M Hadalla MaTeMaTHYECKOro aHaiuza (0a30BbIM U
yrayOneHHbliil ypoBHu).10—11 kmacesl. — M., 2014.

2. Aranacsu JI. C., byry3zoB B. @., Kagomnie C. b. u 1p. Maremaruka: anredpa
¥ Hayajga MareMaruyeckoro aHamusa. ['eomerpusi. ['eomerpus (0a3oBblii U
yrayonenHsiit yposuu). 10—11 kmaceel. — M., 2014.

3. bammMakoB M. U. Maremartuka: yueOHUK JUIsl CTY. YUPEXKICHUN cped. npod.
obpazoBanus. — M., 2014.

4. bammvakoB M. U. Maremaruka. COOpHUK 3a1a4 TpO(HILHON HampaBIeHHO-
ctu: yue0. [locobue mis crya. yuapexaeHuit cpea. mpod. oopa3zoBanus. — M.,
2014.

5. bammakos M. . MaTtemaruka. 3alauHuK: y4e0. mocoOue s CTyA. yupeKe-
HUM cpen. nmpod. oopazoanus. — M., 2014.

6. bammMako M. WM. Martematuka. DIeKTPOHHBIA yd4e0.-METO. KOMIUICKC IS
CTY[I. YUpEKIeHUH cpe. pod. odpazoBanus. — M., 2015.

JIONMOJIHUTEIbHbIE HCTOYHUKH:
1. bammakoB M. 1. Marematuka (6a30BsIi ypoBens). 10 kimacc. — M., 2014.

2. bammakoB M. U. MaTtematuka (6a30BbIit ypoBeHs). 11 kimacc. — M., 2014,

3. bammMakoB M. 1. AnreOpa u Havama ananu3a, reometpus. 10 xkmacc. — M.,
2013.
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4. bammakoB M. U. Maremaruka (6a30Bb1ii ypoBenb). 10 kinacc. COopHHK 3amay:
yue6. mocobue. — M., 2008.

5. bammMakoB M. . Martemaruka (6a30Bbiif ypoBeHb). 11 kinacc. COopHUK 3a1a4:
yueb. mocooue. — M., 2012.

6. I'yceB B. A., I'puropseB C. I'., UBonruna C. B. Maremartuka ams npogeccuit u
CHEIUATBHOCTENW COLUATBHO-2KOHOMUYECKOT0 Mpoduiisi: Y4eOHUK IS CTY/I.
yupexJIeHui cpe. mpod. odpazoanus. — M., 2014.

7. Konsarun FO.M., TkaueBa M. B, ®enepona H. E. u np. Maremaruka: anredpa u
Hayajla MaTEMaTUYECKOro aHayin3a. AnreOpa U Hadala MaTEMaTUYECKOIO aHa-
nu3a (0a30BbIiA U yriryosieHHbIH ypoBHH). 10 kmacc / mox pen. A. b. XKXwxdeH-
ko. — M., 2014.

8. Komsarun FO.M., TkaueBa M. B., ®eneposa H. E. u np. MaremaTtuka: anredpa
Y Hayaja MAaTeMaTHYeCKOro aHaiau3a. Anredpa W Hadajga MaTeMaTH4eCKOro

aHanu3a (0a30BbId U yrayOneHHbId ypoBHH). 11 kmace / mox pea. A. b. XKux-
yeHko. — M., 2014.

HNuTepHer-pecypcesl
1. www. fcior. edu. ru (MapopmanonHbie, TPEHUPOBOYHBIE U KOHTPOJIbHBIC Ma-
TepHUabl).

2. www. school-collection. edu. ru (Enunas xoymieknuu ugpoBbix 00pa3oBa-
TEJIbHBIX PECYPCOB).
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4. KOHTPO.Ib Y OIIEHKA PE3YJbTATOB OCBOEHUS YUEBHOUN

JANCHUITIJINHBI

KoHTposmb W oOmEHKa pe3yJbTaTOB OCBOCHHUS YYEOHOW UCIIUTLTAHBI
OCYIIECTBIISIETCS MPENOJAaBaTEIEM B MPOLIECCE MPOBEACHUS MPAKTUUYECKUX 3AHSATHM,
TECTUPOBAHMS, & TAK)KE BBITIOJIHCHUS] OOYYAIOIIMMUCS WHIWBUAYAJIbHBIX 3adaHUM,

MIPOEKTOB, UCCIICAOBAHUM.

Pe3yabTaThl 00yyeHus
(ocBOCHHBIE YMEHMSI, YCBOCHHbIEC
3HAHMA)

®opMbI 1 METOABI KOHTPOJIS U OLI€H-
KM pe3yJibTAaTOB 00yueHMsI

Ymenud:.

BJIaACTh MCTOAaMH AOKa3aTCJIIbCTB U
AJIrOPpUTMOB PCIICHUA, YMCHUC UX
IIPUMCHATDH, IIPOBOAUTL JOKA3aTCJIb-
HBIC PACCYIKACHHUA B XO0AC PCIICHUA
3agad

OrneHka pe3yabTaToOB BBIMOJHEHHOIO 3a-
JaHWs — PEIICHUS 3a/1a4,

OIICHKAa pPEe3yJIbTATOB BBHITIOJHEHUS MpPaK-
THYECKHUX 3aaHHUIi;

OIICHKA 3aIllUThI JOKJIaJa

BJIaJACTb CTAHAAPTHBIMU IIpUCMaMHU
peicHus pairOHaJIbHbIX U UPPaAIHO-
HaJIBbHBIX, ITIOKA3aTCIbHBIX, CTCIICH-
HBIX, TPUTOHOMCTPHUUCCKUX YPAaBHC-
HUU U HCPABCHCTB, NX CUCTCM

OueHka pe3yabTaToB BBINOJHEHHOTO 3a-
JaHWS — PEIICHUS 3314,

OLICHKA pPEe3yJIbTATOB BBITIOJHECHUS MPAK-
TUYECKUX 3aJaHUll;

OILICHKA 3aIlMThI JIOKJIaJa

HCIIOJIB30BAHHC I'OTOBBIX KOMIIBIOTCP-
HBIX IIPpOrpaMM, B TOM YUCJIC OJIA I10-

OHGHKa PE3YJILTATOB BBIIIOJIHCHHOI'O 34-
HaHus — PCIHICHUA 3a1a4;

VICKA ITYTH PEUICHUS U WUIKOCTPALIMM | OLICHKA BBITIOJIHCHUS y4eOHO-
pELICHUs] YPAaBHEHUI U HEPABEHCTB MCCJIEI0BATENbCKOM PabOThHI

BJIAJICTh OCHOBHBIMU MOHSITUSMH O OneHka 3amThl JOKIIAAa;

IJIOCKUX U TPOCTPAHCTBEHHBIX I'€0- OIICHKA BBITOJIHCHUSA y4eOHO-

METpUUYECKUX (PUTypax, UX OCHOBHBIX
CBOMCTBaxX

UCCJIEI0BATENbCKOM PabOThI

pacno3HaBaTh reOMETpUYECKHE PUTY-
pBI Ha YEpTEkKax, MOJENSIX U B peallb-
HOM MHpE

OreHka pe3ybTaTOB BBIMIOJTHEHHOTO 3a-
TaHUS — pEIICHUS 3a/1a4;

OIICHKA PE3yJIbTATOB BBIMOJTHEHUS MPaK-
TUYECKUX 3aJaHUM;

OIICHKA 3aIlIUTHI TIOKJIA/1a;
OIICHKA BBITIOJTHCHUS
MCCJIEI0BATEIbCKOM PabOThHI

y4eOHO-

MPUMEHSTH U3YUEHHBIE CBOWCTBA Ieo-
MeTpuYecKux Quryp u Gopmyi s
peuieHusl TeOMETPUYECKUX 3a7ad U 3a-
714 ¢ MPAKTUYECKUM COJIEp)KaHHEM

OueHka pe3yabTaToB BBINOJHEHHOTO 3a-
JlaHUs — PEIICHUS 3a/1a4;

OLICHKA PE3YyJIbTATOB BBITIOJHEHHUS TpPaK-
TUYECKHUX 3aJaHUM;

OLICHKA 3all[UThl JOKJIaJa;

OILICHKa BBIITOJIHCHUA y‘l€6HO-
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I/ICCJIe,HOBaTCHBCKOﬁ pa6OTBI

BJI1aJCTh HABbIKaAMH HMCIIOJIb30BaHUA
I'OTOBBIX KOMIIBIOTCPHBIX IIPOT'PAMM
IIpu pCUHICHUH 3a]1a4

OHCHKa PE3YJIbTATOB BBIIIOJHCHHOI'O 3a-
JaHWA — pCHICHUA 3a/1a4,
OLICHKa BBIITOJIHCHUA
HCCHe,HOBaTeHLCKOﬁ pa6OTI)I

y4eOHO-

HaxO0JICHUE U OLICHUBAHHE BEPOSIT-
HOCTH HACTYIUIEHUS] COOBITHI B IPO-
CTEHIIMX MPAKTHYECKUX CUTyalUsAX

OrneHka pe3yabTaTOB BBIMOJHEHHOTO 3a-
JTaHUSI — PEUICHUS 33/1a4;

OLICHKAa pPEe3yJIbTATOB BBHITIOJHECHUS MPAK-
TUYECKUX 3aJaHHM;

OLICHKA 3aIllUThI JIOKJIAJa;
OIICHKA BBITTOJTHEHUS
HCCIIeIOBATENIbCKOM pabOThI

y4eOHO-

3HaHuA:

MpeACTaBIeHUs] 00 OCHOBHBIX MOHSITH-
sIX MAaTEMATUYECKOTO aHAJIN3a U UX
CBOMCTBaxX

OneHka pe3yabTaToOB BBINOJHEHHOIO 3a-
JIaHUsI — pelIeHus 3a/ad4;

OIICHKA PE3yJIbTATOB BBIMOJHEHUS TTPaK-
TUYECKUX 3aJaHUll;

OILICHKA 3aIllUThI JIOKJIAJa;
OlICHKA BBITIOJTHEHUS
HCCIIEIOBATENbCKOM pabOTHI,
OIICHKA BBIMOJHEHUSI KOHTPOJILHON pa-
0OOTBI

y4eOHO-

XapaKTEPUCTUKH TTOBEICHHUS (hYHKITUH,
HCIIOJIb30BAHUE TTOJTYYEHHBIX 3HAHUMN
JUTS OMIMCAHUS Y aHAJIM3a PEATbHBIX
3aBHUCHUMOCTEH

OueHka pe3yiabTaToOB BBINOJHEHHOTO 3a-
JTAaHUS — pEUICHU 3a/a4;

OIIEHKA PEe3yJIbTATOB BBIMOJHEHUS IPaK-
TUYECKUX 3aJaHUM;

OIIEHKA 3alUThI JIOKJIA/Ia;
OIICHKA BBITIOJTHEHUS
HCCIIEIOBATENbCKOM pabOThI

y4eOHO-

MIPEACTABIICHUS O MMPOLECCAX U SIBJIE-
HUSIX, UMEIOIIUX BEPOSITHOCTHBIN Xa-
paKTep, CTaTUCTUYECKUX 3aKOHOMEP-
HOCTSIX B P€aJIbHOM MUpPE

OreHka pe3yibTaTOB BBIMOJHEHHOTO 3a-
TAHUsS — PEIIeHUs 3a/1a4;

OIICHKA PE3YJIbTATOB BBIMTOTHEHUS TPaK-
TUYECKUX 3aJaHUM;

OIICHKA 3aIlIUTHI TIOKJIA/1a;
OIICHKA BBITIOJTHEHUS
MCCJIEI0BATENIbCKOM PabOThHI

y4eOHO-

OCHOBHBIE MIOHSATHS DIIEMEHTAPHON
TEOPUH BEPOSTHOCTEN U OCHOBHBIE
XapaKTEPUCTUKH CITyYaHBIX BEJIUYHH.

OueHka pe3yabTaTOB BBHINOJHEHHOTO 3a-
JIaHUS1 — PEUICHUS 3314,

OIICHKAa pPEe3yJIbTATOB BBHITIOJHEHUS MPAK-
TUYECKHUX 3aJaHUM;

OIICHKA 3aIllUThI JIOKJIAJa;
OllICHKA BBITIOJIHCHUSA
HCCIIeI0OBATENbCKOM pabOThI

y4eOHO-
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5. XAPAKTEPUCTHUKA OCHOBHBIX BUIOB JEATEJIBHOCTH CTY-

JEHTOB

Conep:kanue o0yueHust

XapakTepucTHKA OCHOBHBIX BU/0B YUeOHOI 1eSITeJIbHOCTH
CTYAEHTOB (HA YPOBHeE Y4eOHBIX JIeliCTBHIl)

BBenenue

O3HaKOMJICHHE C POJILIO MATEMATHUKH B HAyKE, TEXHUKE, 3KOHOMUKE,
“H(OPMAITMOHHBIX TEXHOJIOTHUSIX U TPAKTUICCKON JesaTenbHOCTH. O3Ha-
KOMJICHHE C [IEISIMU ¥ 337]a4aMy U3yUCHUS] MATEMATUKH TPH OCBOCHHUU

npodeccuii CI1O u cnermansrHocteit CI1O

Aare0pa

Pa3BuTHe NOHSTHUS O YHCJIE

BrimonHenne apudmMeTndecKix AeUCTBUI HAJl YACIAMHA, COYeTas yCT-
HBIE U IICHbMEHHBIE TTpreMbl. HaxoxkieHne mpuoOImKeHHBIX 3HAaYeHUH
BEJIMYMH U MMOTPEITHOCTEH BBIYUCICHUH (A0COIOTHON U OTHOCUTEIb-
HOI); CpaBHEHHUE YMCIIOBBIX BhIpakeHUi. HaxoxneHue ommoboK B mpe-
00pa30BaHMSAX M BEIYHCICHUAX (OTHOCUTCS KO BCEM ITyHKTaM IIPOTPaM-
MBI)

Kophu, crenenn, norapud-
MBI

O3HakOMJIEHHE C MIOHATHEM KOPHS N-i CTENEHHU, CBOMCTBAMH pajiuKa-
JIOB Y IIPaBWJIAMH CPaBHEHUS KOpHEN. DOPMyIMPOBAHUE ONIPECIICHUS
KOpPHS U CBOMCTB KOpHEU. BhrunciieHre u cpaBHEHUE KOPHEH, BBINOJ-
HEHHe NPUKUAKY 3HaUeHUs KopHs. [IpeobpazoBaHue YHCIOBBIX U OYK-
BEHHBIX BBIPAXKECHUH, COACPkKALIUX PaJUKalbl. BEINOIHEHUE pacyeToB
1o (¢popMynaM, colepXKalliM PaJuKalbl, OCYIIECTBIISAI HEOOXOAUMBIE
MOJICTAHOBKH U npeoOpa3oBanus. Onpenenenue paBHOCUIBHOCTU BbI-
paxxeHul ¢ pagukagamu. Pelienne nppauroHaibHbIX YPaBHEHUN.
O3HaKOMIIEHHE C TIOHATHEM CTENEHHU C JEHCTBUTEIBHBIM MOKA3aTEIEM.
Haxosxnenue 3Ha4eHUH CTEEHH, NCTIONB3Ysl IPU HEOOXOJUMOCTH MH-
CTPYMEHTAJIBHBIC CPEACTBA. 3aNTUChIBAHUE KOPHS N- CTETICHU B BHUJIC
CTETICHHU C IPOOHBIM TOKa3aTesaeM u Hao0opot. dopMyupoBaHue
CBONCTB cTeneHel. BelunciaeHue cTenene ¢ paloHaabHbIM IMOKa3aTe-
JICM, BBIIIOJIHCHHUC MMPUKUIKU 3HAYCHHA CTCTICHU, CPDABHCHUC CTCIICHEH.
[IpeobpazoBaHue YNCIOBBHIX U OYKBEHHBIX BBIPAKECHUH, COACPIKAIINX
CTEIEHU, IPUMEHSISI CBOMCTBA. PellieHne nokazaTenbHbIX YPaBHEHUM.
O3zHakoOMIIEHHE C TPUMEHEHUEM KOPHEHN M CTETNIEHEN NIPU BBIYMCICHUU
CpEeJIHUX, IETICHUH OTPE3Ka B «30JI0TOM C€UeHHUN». Perienre npukiai-
HBIX 337a4 Ha CJIOXHBIE MPOLICHTEI

IIpeoGpa3zoBanue aaredopau-
YeCKHMX BbIpaskeHu i

BeinonHeHre peoOpa3oBaHuil BeIpakeHUH, pUMeHeHe GOpMYII, CBSI-

3aHHBIX CO CBOMCTBaMH cTeneHel u jorapudmon. Onpenencuue o01a-

CTH JOIMYCTHMBIX 3HAYEHUH JIOTapUPMHIECKOTO BhIpakeHus. Pemenne
JorapuMUIEeCKUX ypaBHEHUH

OCHOBbBI TPUTOHOMETPHUUA

OcHOBHBIEC MOHATHSA

I/I3yquHe paauaHHOTO METOAa N3MEPCHHA YIJTIOB BpallICHUA U UX CBA3H
¢ rpagycHoii Mepoii. 300paxkeHue yrioB BpalleHUs! HA OKPYKHOCTH,
COOTHECEHHE BEJIMUUHBI YIJIa C €r0 PACHOI0KEHUEM.
DopMynTupoBaHUE ONPEAETICHNUI TPUTOHOMETPUIECKUX (GYHKLIUH [UIs
YIJI0B IIOBOPOTA M OCTPBIX YIJIOB MIPSIMOYTOJIBHOI'O TPEYTOJIbHUKA U
00BsICHEHHE UX B3aUMOCBSI3U

OcCHOBHBIEC TPUTOHOMETPH-
YecKHe TOK/1eCTBa

[IpMeHeHne OCHOBHBIX TPUTOHOMETPHUUECKHUX TOXKJECTB [T BBIYHCIIE-
HUS 3HAYCHUH TPUTOHOMETPUYECKUX (QYHKIUH 110 OJIHOW M3 HUX

IIpeoOpa3oBanus npocreii-
LIUX TPUTOHOMETPHYECKHX
BbIPasKeHU

Nzydenne ocHOBHBIX (DOPMYIT TPUTOHOMETPHUH: (POPMYITBI CIIOKEHUS,
YIBOCHUS, TPeoOpa30oBaHUsi CyMMBbI TPUTOHOMETPHUYECKUX (PYHKIHMN B
IIPOU3BEJECHUE U NIPOU3BEICHUS B CYMMY U IPUMEHEHUE IIPHU BBIYUCIIE-

HHUHW 3HAYCHUA TPUTOHOMCETPUUCCKOI'O BBIPAXKCHHUA U YIIPOUICHUSA €T0.

O3HaKOMJIEHHE CO CBOMCTBaMHU CHIMMETPHH TOUEK Ha €AUHUIHOM
OKPY>KHOCTH M IPUMEHEHHE UX JIJIsI BEIBOAA (DOPMYI IPUBEACHUS

IIpocreiimue TpuroHomer-
puYecKHe YPaBHEeHNs U He-

Pemenue o ¢popmynaM 1 TPUTOHOMETPHUECKOMY KPYT'Y IPOCTEHUIINX
TPUTOHOMETPUYECKUX ypaBHEHUI. [IpuMeHeHre o0IuxX METO/IOB pe-
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paBeHCTBA

[ICHHS ypaBHEHUH (MIPUBEIEHUE K IMHEHHOMY, KBaJJpaTHOMY, METO/T
pa3ioXeHHst Ha MHOXKHUTEIH, 3aMEHbI IEPEMEHHO ) TIPY PELICHUH TPH-
TOHOMETPUYECKUX YpaBHCHUM. Y MEHUE OTMEUaTh Ha KPyTre pPelieHus
MPOCTEUIIINX TPUTOHOMETPUUECKIX HEPaBEHCTB

APKCHHYC, aPKKOCHHYC,
apKTaHI'€HC YUCJIA

O3HaKOMJIEHHE C TIOHATHEM OOPATHBIX TPUTOHOMETPHUIECKUX (DYHKITHH.

Uzyuenue onpenencHuii apkCUHyca, apKKOCHHYCa, apKTaHTeHCa YUCIIa,

(hopMyupoBaHUE UX, H300paKCHHUE HA CIUHUYHON OKPYKHOCTH, TIPH-
MEHEHUE MPU PEIICHUN YPaBHCHUN

®YHKIHWHA, UX CBOMCTBA U TPA®UKH

®ynkuuu. Ilonsitue o He-
NpepbIBHOCTH QYHKIMHA

O3HaKOMJICHHUE C TIOHSATHEM MEPEMEHHOM, MpUMepaMu 3aBUCHMOCTEH
MeXIy nepeMeHHbIMU. O3HaKOMJICHUE ¢ TIOHSATHEM rpaduKa, onpee-
JICHWE TIPUHAUISKHOCTH TOUKU Tpaduky QyHkuu. OnpeneneHue no
(hopMmyIe mpocTeiIei 3aBHCUMOCTH, BUAA ee Tpaduka. Bripakenue mo
(dhopmye ogHOH epeMeHHO Yepe3 napyrue. O3HaKOMIICHUE C OTIpeie-
neHneM QyHKIuH, GopMynupoBanue ero. Haxoxaenue obmactu onpe-
JIeJIeHNs M 00JIacTH 3HAYSHUH (DYHKITUI

CaoiicTBa ¢pynkuun. I'pa-
(puyeckas MHTEepIpeTaLUs.
IIpumeps! pyHKUNOHAIB-
HBbIX 3aBUCHUMOCTeil B pe-
AJIbHBIX Mpoleccax u siBJie-
HUS

O3HakoMJIeHHE ¢ IpuMepaMy (HYHKLIMOHAIBHBIX 3aBUCUMOCTEH B pe-
AIBHBIX MPOIECCAX U3 CMEKHBIX TUCIUILINH. O3HaKOMJIEHHE C T0Ka3a-
TEJIbHBIMU PACCYKJICHUSIMU HEKOTOPBIX CBOMCTB JIMHEMHON U KBaapa-
TUYHON (PYHKIHUH, TPOBEICHUE HCCIeNOBaHIS TNHEHHOM, KyCOYHO-
JIMHEHHOH, TPOOHO-TMHEHHON ¥ KBaJipaTHYHOU (hYHKIIHIA, TOCTPOSHUE
ux rpadukos. [loctpoenue u urenue rpadukos Gynkiuii. Mccnenona-
Hue (pynkunu. CocraBiaeHue BUAOB GYHKLUI 110 JAHHOMY yCJIOBHIO,
peleHue 3a1a4 Ha 9KcTpeMyM. Beinonnenue npeoOpazoBanuii rpaduka
(yHKIIH

OopaTHble pyHKIUH

Uzyuenne nousTHst 00paTHOM QyHKIMHU, ONpe/ieIeHne BUa U TOCTpoe-
Hue rpaduka oOpaTHON (YHKINH, HAXOXKEHHE ee 00JIaCTH ompeere-
HUS ¥ o0nacTy 3HaueHuH. [[puMenenne cBONCTB QPyHKITNI IPU Hcce-

JOBaHUH ypaBHEHUH U pelIeHNH 3a7a4 Ha IKcTpeMyM. O3HaKOMIIEHHUE C

MOHATHEM CJIOKHOH (DYHKIMH

CreneHHble, MOKa3aTe b-
HbIe, JIorapupmMuyeckne 1
TPUTOHOMeETpHYECKHE
¢pynkuun. O6paTHbIe TPH-
roHOMeTpHuYecKne PyHKINU

Brruncnenve 3aaueHmii GhyHKIUHA 110 3HaUEHUIO apryMeHTa. Omnpenerne-
HUE TOJIOKEHHUS TOUKH Ha TpaduKe Mo ee KOOpAWHATaM U Hao0opOoT.
Hcnonb3oBanue CBONUCTB PYHKIIUH JIJIs CpAaBHEHUS 3HAUCHHUM CTETICHEH
u sorapugmos. [locrpoenne rpaguKoB CTENEHHBIX U JIoTapupMHuye-
CKHX (YHKIIUH.

Penrenue nokaszaresbHBIX U JIOTApUPMHICCKUX YPaBHEHUH U Hepa-
BEHCTB 110 U3BECTHBIM aJIrOpuTMaM. O3HaKOMJIEHHUE C TIOHATUEM HEIIpe-
PBIBHOM nieproanyeckoi GpyHKIMU, GopMyaIMpoBaHue CBOMCTB CHHYCA
U KOCHHYCa, TOCTpOeHUE UX rpapukoB. O3HAKOMIICHHUE C TIOHSITHEM
TrapMOHUYECKUX KoJieOaHW 1 MPUMEpaMi rapMOHUYECKUX KoJieOaHMi
JUIsL OITMCAHUS MPOLECCOB B (PU3MKE U APYTUX obnacTax 3HaHus. O3Ha-
KOMIICHHE C ITOHATUEM Pa3pbIBHOW Neproandeckoii GyHKuuu, Gopmy-
JMPOBaHUE CBOWCTB TAHTEHCA U KOTAHTEHCA, TOCTPOSHUE UX TPauKOB.
[IpumeneHne cBOWCTB PYHKIIWH /JIsl CpAaBHEHUS 3HAUEHUI TPUTOHOMET-
PUUECKUX (QYHKIHIA, peIIeHUs TPUTOHOMETPHUYECKUX ypaBHeHHH. [1o-
cTpoeHue rpaduKoB 00paTHBIX TPUTOHOMETpHUYECKHX (PYHKIHMI U ompe-
JesieHre 1o rpadukaM ux cBoiicTB. BrimonHenue mpeoOpa3oBanus rpa-
¢$uKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITociaenoBaTeILHOCTH

O3HaKOMJIEHUE C TIOHATHEM YMCIIOBOM [10CIE€0BAaTEILHOCTH, CII0CO0a-
MU €€ 3a/laHus, BBIYUCICHUSAMH €€ 4leHOB. O3HaKOMJICHHE C IOHATUEM
Hpezena Mmocaea0BaTeIbHOCTH. O3HAKOMIIEHUE C BBIYHMCIEHUEM CYMMBI
0OECKOHEYHOT0 YHCIIOBOTO PsAa Ha MPUMEpPEe BBIUMCIIEHUSI CYMMBI Oec-
KOHEYHO YOBIBAIOIIEH reOMeTpUYeCcKoi mporpeccun. Pemenne 3aga4d Ha
npruMeHeHue GpopMysibl CyMMbI OECKOHEUHO yOBIBaIOIIEH reoMeTprye-
CKOMH ITPOrpecCcUr
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IIponsBoanas u ee npuMe-
HeHUe

O3HakOMJICHHUE C IOHATHEM IPOU3BOAHON. U3ydenue u popmynupoBa-
HHUE €€ MEXaHWUYECKOTO U TEOMETPHUIECKOTO CMBICIIA, H3yUSHHE aJro-
pUTMa BBIYHCIICHHS TPOU3BOAHON HA TPUMEPE BHIYHCICHUS MIHOBCH-
HOM CKOPOCTH | yrJI0BOTO ko3 duimeHTa kacarenbHoi. CocTaBiieHue
YpaBHEHUS KacaTelIbHOU B 001ieM Brjie. Y cCBoeHHe mpaBwi nuddepen-
LIMPOBAHUS, TAOJIUIIEI TPON3BOIHBIX IIEMEHTAPHBIX PYHKIINH, IPIMe-
HeHue JUtst uddepeHIMPOBaHUs (PYHKIIMNA, COCTABICHUS YPaBHCHHS
KacarenbHOH. M3yueHne TeopeM O CBSI3U CBONCTB (DYHKIIUU U IIPOU3-
BOAHOH, popmymnmpoBka ux. [IpoBeneHne ¢ TOMOIIBIO MTPOU3BOAHON
UCCleIoBaHus (DYHKITUH, 3aJaHHON (OPMYJION. Y CTaHOBIICHUE CBSI3U
CBOMCTB (DyHKIIMU ¥ MPOM3BOAHON 1O UX rpadukam. [I[pumeHerune npo-
W3BOIHOM JIJIS pEIIeHNUS 3aad Ha HaXO0XIeHEe HAanOOJBIIIETO,
HAaUMEHBIIIET0 3HAYCHHUS M Ha HaXOXKJEHHE DKCTpeMyMa

IlepBooOpa3Has u HHTerpaJ

O3HakoMJICHHE C TIOHSITHEM HHTETpaja u mepBooOpas3Hoil. M3yuenue
MpaBUiIa BEIYKUCIICHUS TepBO0Opa3Hoil n Teopembl HetoTona—
Jleitoauma. Pemnrenre 3amad Ha CBI3b MIEPBOOOPA3HON U €€ TTPOU3BOI-
HOM, BEIYHCIICHUE NIEPBOOOpa3HON i JaHHOW QyHKIMH. Pemenne 3a-
Jlad Ha MPUMEHEHUE WHTerpaia JJIsl BEIUUCICHUS (PU3NUECKUX BEININH
U IUIOIafen

YPABHEHHMSA U HEPABEHCTBA

YpaBHeHHs U CHCTEMBbI
ypaBHenuii HepaBencTrBa u
CHCTEMBbI HEPABEHCTB C ABY-

Msl IlepeMeHHbIMH

O3HaKOMJICHHE C TIPOCTEHITMMY CBEJICHUSMHU O KOPHAX ajredpanye-
CKHX YpaBHEHUH, MOHATHSIMH UCCIIEIOBAHUS YPaBHEHUM U CHCTEM
ypaBHeHUH. M3ydyeHne Teopun paBHOCWIBHOCTH YPABHEHUN U €€ MpHU-
MeHeHMs. [IoBTOpeHne 3ammicH pemeHns CTAaHJapTHEIX YPaBHEHNH,
MPUEMOB NIPpe0oOpa30BaHUsl YPaBHEHHH AJIsl CBEJICHUS K CTAaHAaPTHOMY
ypaBHEHUIO. Perenne pamoHanbHbIX, HPPAlOHAIBHBIX, I0KA3aTEb-
HBIX ¥ TPUTOHOMETPUYECKUX YPaBHEHUH U cucTeM. Vcronb30BaHne
CBOWCTB M TpaduKOB QYHKIMIA 1715 pelieHus ypaBHeHuit. [loBropenne
OCHOBHBIX IIPUEMOB pellleHus cucTeM. Pemenue ypaBHeHuil ¢ mpumMe-
HEHHEM BCEX MPHEMOB (pa3i0oKEeHUS Ha MHOXKUTEIH, BBEICHUS HOBBIX
HEM3BECTHBIX, IOJICTAHOBKH, rpaduiyeckoro Metoa). Pemenue cucrem
YpaBHEHUH ¢ IPUMEHEHUEM Pa3IMUHBIX cIOCO00B. O3HaKOMIICHHE C
00IIMMH BOIPOCAMH PELLICHUSI HEPABEHCTB M UCIIOJIb30BAHUE CBOICTB U
rpadukoB (GYHKUUI IPH PELIEHUN HEPABEHCTB. PelieHrne HepaBeHCTB U
CHCTEM HEPaBEHCTB C MPUMEHEHHEM Pa3IM4YHbIX criocoOoB. [Ipumene-
HUE MAaTEMaTUYECKUX METOOB /IS PEIICHUs COAEPKATEIbHBIX 3a/1a4 U3
pasIn4HBIX 00JIacTeil HAYKH U MPAaKTHKU. IHTepIpeTHpOBaHUE Pe3yIib-
TaTOB C YYETOM PeaJbHBIX OTPaHUYEHHH

3JEMEHTHI KOMEMHATOPUKH, TEOPUU BEPOSITHOCTEN U CTATUCTHUKH

OcHOBHBIEC MIOHATHS KOMOH-
HATOPUKHU

Wzyuenne npaBuiia KOMOMHATOPUKY U IPUMEHEHHUE MIPH PELIEHUN KOM-
OMHATOPHBIX 3a/1a4. PeneHne KOMOMHATOPHBIX 3a1a4 METOIOM Iiepe0o-
pa 1 1o npaBuily yMHOXKeHHUs. O3HAKOMIICHHE C TIOHATHSIMU KOMOMHA-
TOPHUKH: pa3MEIeHUSIMU, COYCTAHUSIMH, IEPECTAHOBKAMH U POpMyIaMU
Ui uX BeruncieHus. OObsicHeHUe 1 IpUMEHEeHHe (GOPMYJI AJIsl BBIUHUC-
JIEHUS pa3MEIIEHUH, IEPECTAHOBOK U COYETAHUM IPU PEILEHUN 3aa4.
Oznakomienue ¢ 6uHoMoM HbroToHa 1 Tpeyronpaukom [lackans. Pe-
HIEHUE MTPAKTUYECKUX 3a1a4 C UCITIOJIb30BAHUEM MTOHATUH U IPaBHII
KOMOWHATOPUKHU

j1eMeHThI TEOPUHU BEPOSIT-
HOCTeH

N3ydyenne KjIacCUIECKOro OMpeIesiCHUsT BEPOSITHOCTH, CBOMCTB BEPOSIT-
HOCTH, TEOPEMBI O CYMME BEpPOSITHOCTEH. PaccMoTpeHne mpuMepoB BEI-
YUCJICHUS BEpOsATHOCTEH. PellieHre 3a/1a4 Ha BBIYUCICHUE BEPOSITHO-
CTEN COOBITHI

IIpencraB/ieHue JaHHBIX
(TaduUbL, AUATPAMMBI,

rpaguxu)

O3HaKOMIJIEHHE C MPpEACTABJICHUEM YUCIIOBBIX JAHHBIX U UX XapaKTEpH-
crukamu. Pemienue MMPAKTUYCCKUX 3a/1a4 Ha 06pa60TKy YHUCJIOBBIX JaH-
HBIX, BBIYUCJICHUC UX XAPAKTCPUCTUK

I'EOMETPUSA
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IIpsiMble ¥ MIOCKOCTH B
NPOCTPaHCTBE

DopMyIMpOBKa U IPUBENCHUE T0KA3aTENbCTB IPU3HAKOB B3aMMHOTO
PacIoNIOXKEHMs IPSIMBIX U INIOCKOCTEN. PacriozHaBaHue Ha YepTexkax U
MOJIETISIX PA3IMYHBIX CTYYaeB B3aUMHOI'O PaCIOIOXKEHUS MIPSIMBIX U
IIJIOCKOCTEH, apryMEHTUPOBAHUE CBOUX CyXAcHUN. DOpMyIUpOBaHUE
OIIpEeAEICHUH, IPU3HAKOB U CBOMCTB MAapaJICNIBHBIX U IEPICHIUKYIISP-
HBIX IJIOCKOCTEH, JBYTPaHHBIX U JINHEWHBIX YIJI0B. BeinoaHeHue no-
CTPOEHMS YTIIOB MEXY NMPSAMBIMHU, IPSAMON U TIOCKOCTBIO, MEXKTY
IIJIOCKOCTSIMU 110 ONMCAHUIO U PACIIO3HABAHME UX Ha Mojensx. [Ipume-
HEHHE NPU3HAKOB ¥ CBOMCTB PACIOI0KEHHS MPSIMBIX U IUIOCKOCTEH TpH
pemeHnn 3aaa4. M3o0pakeHne Ha pUCyHKaX U KOHCTPYHPOBAaHHUE Ha
MOJIESX NEPIEHANKYIISPOB M HAKJIOHHBIX K IIOCKOCTH, MPSAMBIX, Ma-
paJUIETIbHBIX IJIOCKOCTEH, YIJIOB MEXy IPAMON U IJIOCKOCTBIO M 000C-
HOBaHME MTOCTPOEHU:. Pelenne 3a1a4 Ha BEIYUCICHUE TEOMETPHYECKUX
BeIn4unH. ONUChIBaHUE PACCTOSHUSA OT TOYKHU A0 IUIOCKOCTH, OT MPSAMOMH
JI0 IIIOCKOCTH, MEXKIY TNIOCKOCTSIMH, MEXKTYy CKPEIIHMBAOIUMHUCS MPs-
MBIMH, MEXy IIPOU3BOJIBHBIMU (UIypaMu B ripocTpancTse. Popmynu-
pOBaHME U T0Ka3bIBaHHE OCHOBHBIX TEOPEM O PACCTOSIHUAX (TeopeM
CYIIECTBOBaHUsI, CBOWCTBA). M300paskeHre Ha YepTexax U MOJEIIX
paccrostHusl 1 000CHOBaHHUE CBOUX CyxAeHUH. OnpenesneHne u BbIYKC-
JIEHWE paccTOsIHUH B pocTpaHcTBe. [Ipumenenue Gopmyn u Teopem
TUTAaHUMETPUHU JJIs peteHns 3aaad. O3HakoMIIEHHE C MTOHATHEM Mapaj-
JIENBHOTO MMPOEKTHUPOBAHHUSA U €T0 CBOMCTBaMHU. POPMYIHPOBAHHE TEO-
PEeMBI O MJIOUIAIN OPTOrOHAIBHOM MPOEKIIMN MHOTOyTONBHUKA. [Tpnme-
HEHHE TEOPUH JUIsi 000CHOBAHHSI MOCTPOCHUH M BBIYMCICHUH. Apry-
MEHTHPOBAHNE CBOMX CYXICHUI O B3aHMHOM PACIIOJIOKEHUH TIPO-
CTPaHCTBEHHBIX QUTYP.

MHoOrorpaHHuKH

OrnrcaHue U XapaKTepUCTUKA Pa3IUYHBIX BHIOB MHOTOTPAHHUKOB, TIE-
PEYUCIICHHE UX DJIEMEHTOB U CBOUCTB. M300pakeHe MHOTOTPaHHUKOB
Y BBHITIOJIHEHUE TIOCTPOCHHS Ha H300PKEHUAX U MOZEIISTX MHOTOTPaH-
HUKOB. BrIunCneHe TUHEHHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEH-
HBIX KOH(PHUTypaIusax, apryMeHTUPOBAHHE CBOMX CYXJICHUH. XapaKTe-
pPHUCTHKA B N300pakeHNE CEUeHsI, Pa3BEPTKH MHOTOTPAHHUKOB, BBI-
yuclIeHue momaaei nopepxHocreid. [loctpoenue npocreitmumx ceue-
HUI Ky0a, mpu3Mbl, TupamMuiel. [IpuMenenne (GakToB 1 CBEICHUH 13
mwianuMeTpun. O3HAKOMIICHHE C BUJAMU CUMMETPHI B POCTPAHCTBE,
(hopMynmupoBaHUE OMIPEIEIICHUI 1 CBOMCTB. XapaKTePUCTUKA CHMMET-
YU TEN BpallleHUs] | MHOTOTpaHHUKOB. [IprMeHeHne cBOMCTB CUMMET-
pUU TIpH perieHny 3a1a4. Mcnons3oBanue npuoOpeTeHHBIX 3HAHUN IS
WCCIIEIOBAHNS U MOJIEIIMPOBAHUS HECTIOKHBIX 3a/1a4. M3o0paxkeHne oc-
HOBHBIX MHOTOI'PaHHHUKOB U BBIIIOJIHEHHE PUCYHKOB MO YCJIOBUSM 3a/1a4

Tena ¥ NOBEPXHOCTH Bpa-
IEeHHS

O3HaKOMJICHHE C BHJIAMU TeJI BpallleHUs, (JOPMYTUPOBAHKE UX OMpEe-
JIEHU! U cBOMCTB. DOpMYIMpPOBaHHUE TEOPEM O CEUEHUH LIapa MJIOCKO-
CTBIO U INIOCKOCTH, KacaTeNbHOH K chepe. XapakTepucTHKa U H300pa-

JKEHHE TeJl BPALLeHHUs], UX Pa3BepTKH, ceueHus. Pemenne 3aaa4 Ha 11o-

CTpOEHHE CEUEeHUH, BBIYMCIEHHUE JUIUH, PACCTOSHUH, YTJI0B, TUIOIIAeH.
IIpoBeneHue goKa3aTEeIbHBIX PACCYKICHUN NPH peleHny 3a1ad. [pu-
MEHEHHE CBOMCTB CUMMETPHH NIPY PELICHUH 3a7a4y Ha TeJia BpalleHus,

KoMOmHanuio Tein. M3o00paskeHne OCHOBHBIX KPYTJIBIX TeJl M BBITOJTHE-

HHUE PUCYHKA I10 YCIOBHIO 337a9u

H3mepenust B reoMmeTpun

O3HaKoMJICHHE C TIOHSATHSAMHU IJIOMIAIN U 00beMa, aKCHOMaMHU M CBOM-
ctBaMu. Pemienue 3a1a4u Ha BRIYHCICHUE MJIOMAACH TIIOCKUX QUTYD C
MIPUMEHEHUEM COOTBETCTBYIOMIUX (HOpMYIT U (PaKTOB U3 IIIAHUMETPHH.
N3yuyeHne TeopeM 0 BBIYMCICHMH 00bEMOB ITPOCTPAHCTBEHHBIX TEI,
peleHne 3a/1a4 Ha MpuMeHeHue GpopMys BeIuciieHust 00beMoB. M3yye-
Hue GopMyT s BRIYUCICHHS IIOMIaIel TOBEPXHOCTEH MHOTOTpaHHU-

KOB 1 TCJI BpalllCHU. O3HaKOMJICHHE C METOAOM BBIYHCJICHUSA IIJIOIIaI
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MMOBEPXHOCTH cpeprl. Penienue 3a1a4 Ha BEIYHUCIICHUE TUIOIIAJICH IT0-
BEPXHOCTH MPOCTPAHCTBEHHBIX Tell

KoopauHaThbl 1 BEKTOPbI

O3zHaKkOMIIEHHE C TIOHATHEM BeKTOpa. V3yueHne qexapTOBOW CUCTEMBI
KOOPJHUHAT B IPOCTPAHCTBE, IIOCTPOCHUE IO 3aJaHHBIM KOOpIMHATAM
TOYEK U TUIOCKOCTEH, HAXOXICHNE KOOpAWHAT Touek. Haxoxmenne
ypaBHEHUH OKPY>KHOCTH, C(Pephl, TUIOCKOCTH. BRIUmceHe paccTOsSHUIMA
MEXKIy Toukamu. M3yueHre CBONCTB BEKTOPHBIX BEIUUMH, IPABUII pa3-
JIO’KEHHSI BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, MPABUII HAXOXKICHUS
KOOpJMHAT BEKTOpa B IPOCTPAHCTBE, IPABHII IEHCTBUIA C BEKTOPaMH,
3aJlaHHBIMU KOOpAWHaTaMH. lI[pruMeHeH e TeOpuH MpH PelIeHu  3a1a4
Ha JIEHCTBUS ¢ BeKTopamu. M3yueHue CKaasipHOTo MPOU3BEICHUS BEK-
TOPOB, BEKTOPHOTO YPaBHEHHUS MIPSIMOH U TIOCKOCTH. [[puMeHeHwe
TEOPHUH MPH PEIICHNH 33434 Ha JeHUCTBHS C BEKTOPAMH, KOOPIMHATHBIN
METO/, IPUMEHEHUE BEKTOPOB /ISl BEIYMCICHUS BEJIMUMH YTJIOB U pac-
cTossHui. O3HaKOMJIEHHE C 10Ka3aTeIbCTBAMH TEOPEM CTEPEOMETPUH O
B3aFIMHOM PAaCIOJIOKEHHUH MPSIMBIX U TUIOCKOCTEH C HCITOIE30BAHUEM
BEKTOPOB
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