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1. TACIIOPT PAl}O‘IEﬁ INPOI'PAMMBbI
YYEBHOU INCHHAII/INHBI
0/1.01.03 MaremaTuka: ajredpa ¥ Ha4yajia aHAJIU3a, FTeOMeTPHUs

1.1. OobaacTp npuMeHeHHS POrPaAMMBbI
[Tporpamma yueOnoit aucuumnuasl OJ[.01.03 Maremartuka: anrebpa U Hadana aHanu3a, TeOMETpuUs
SBIISIETCS 9acThIO OCHOBHOW MPOQeCcCHOHANTBHON 00pa3oBaTeIbHON MPOrpaMMBbl B COOTBETCTBUU C
®I'OC no cneunansHocTu 51.02.02. «ConuanbHO-KyIbTypHas A€ATEIbHOCTDY (110 BHAAM)
Pabouas mporpamma yueOHOM TUCIUTUTMHBI MOKET OBITH MCIIOJIb30BaHa JUIs OUHOU (hOPMBI
o0yueHusl.
1.2. MecTo y4eOHOM JUCUMILUIMHBI B CTPYKTYPe OCHOBHOM NpPodecCHOHAIBHOH
00pa3oBaTeJIbHOM POrPaMMBbI
VYuebnas mucuuiumHa O/1.01.03 Matemaruka: anreOpa u Hadana aHalu3a, TEOMETPUS SBISECTCS
yacTeio nojapasnaena OJ[.01 bazoBeie yueOHbIe nucnumminHbl paszaena 0.00 O6meoOpa3oBaTeIbHBIN
ITUKIT.
1.3. Hean u 3axa4u y4eOHON TUCHUILTHHBI
esu y4eOHOI TUCUUIJINHBI:

L4 061uee MMpEaACTaBJICHUC 00 HACAX U METOJaX MAaTCMATHKU,

® HHTCJUICKTYAJIbHOC PA3BUTHUC,

® OBJIaACHUC HGO6XO)II/IMBIMI/I KOHKPCTHBIMHU 3HAHUAMU U YMCHUAMMU,
® BOCIIMTaTEIbHOE BO3ACHCTBUE.

3anaum yuyeOHOM QM CIUTIIUHBI:
® CO3HATEIIBHOE YCBOCHUE CTPYKTYPHI SI3bIKA;
TpeOoBaHusi K pe3yjabTaraM ocBoeHusi y4deOHoH aucummuiuabl O/.01.03
MaremaTuka: ajaredpa u Ha4aJia aHAJIU3a, reOMeTpus
B pe3yiabTaTe OCBOCHUA yqe6H0171 AUCHUIIIIMHBI CTYACHT JOJIZKCH:
yMeETh:
® OCYHmECCTBIIATH pequoﬁ CaMOKOHTPOJIb, OICHNBATH YCTHBIC N TMCbMCHHBIC BBICKA3bIBAHHS C
TOYKHU 3pCHUA A3BIKOBOT'O O(I)OpMJICHI/I}I, BCI)(I)CKTI/IBHOCTI/I JOCTHMOKCHHUA IIOCTAaBJICHHBIX
KOMMYHHKATHBHBIX 3a/1a4,
® AaHaJIM3HUPOBATH A3BIKOBBIC CIHHUIIBI C TOYKHW 3pC€HHUA MPaBUIBHOCTH, TOYHOCTH H
YMCECTHOCTH UX yHOTpCGJ'ICHI/IH;
¢ TIPpOBOAUTH JIMHTBUCTUUYECKHUI aHalnu3 TEKCTOB PAa3JIMIHBIX (I)YHKI_II/IOHEU'ILHLIX CTUIIEH ™
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Pa3HOBUIHOCTEM SA3bIKA;

UCIIOJIb30BaTh OCHOBHBIE BHUJBI UTEHUS (0O3HAKOMHUTEJIbBHO-U3YUaIOLIee, 03HAKOMHUTEIBHO-
pedepaTuBHOE) B 3aBUCUMOCTH OT KOMMYHUKATHBHOM 3a1a4H;

U3BJIEKaTh HEOOXOAMMYIO HMH(OpMALMIO M3 Ppa3IMYHBIX HCTOYHHMKOB: Y4EOHO-HAYUHBIX
TEKCTOB, CIIPABOYHOM JIUTEPATyphl, CPEACTB MAaccOBOW HH(OpPMALMK, B TOM YHCIE
IIPEJCTABICHHBIX B 3JIEKTPOHHOM BHJIE HA PA3JIMYHBIX HH(POPMALMOHHBIX HOCUTEIISIX;
CO31aBaTh YCTHBIE M IHCBMEHHBIE MOHOJIOTMYECKHE W JUAJIOIMYECKHE BBICKA3bIBAHUS
pa3NUYHBIX TUIIOB M JKaHPOB B Y4eOHO-HAY4HOH (Ha MaTepualie M3y4aeMbIX y4eOHBIX
JUCLUIUIMH), COLUAIBHO-KYJIBTYPHOU U JIeJI0BOM cepax OOIIeHNUs;

IPUMEHATh B IPAKTHKE PEUeBOro OOLIEHHsS OCHOBHBbIE OP(OINHUECKUE, JEKCHUECKUE,
IrpaMMaTU4YE€CKUE HOPMBI COBPEMEHHOI'O PYCCKOI'O JIUTEPATYPHOIO SI3bIKA;

coOmonaTh B NpPakTUKe MUChMa opdorpadpuvyeckue W MyHKTYallMOHHBIE HOPMBI
COBPEMEHHOI'0 PYCCKOI0 JUTEPATYpPHOTO SA3BIKA;

coOJII0/1aTh HOPMBI PEYEBOT0 MOBEIEHHUS B PA3IUYHBIX cepax M CUTyalusx OOLIEHHUs, B
TOM YHCJIE ITPU 00CYKAECHNUHU IUCKYCCUOHHBIX IPoOIeM;

UCIOJIb30BaTh OCHOBHBIE NPUEMbI MH()OPMAIMOHHON ITepepabOTKH YCTHOTO U MUCbMEHHOTO
TEKCTa;

UCIIOJIb30BaTh IMPUOOPETEHHbIE 3HAHUS U YMEHUS B NPAKTUUYECKOH MAEATEIbHOCTH U
IIOBCEIHEBHOM KU3HU IJIA: OCO3HAHMs PYCCKOIO SI3bIKAa KaK JAYXOBHOH, HPAaBCTBEHHOH U
KyJIbTYPHOM LEHHOCTH HapoJa; MPHOOIIEHHS K LEHHOCTAM HalMOHAJIBHOM M MUPOBOI
KYJIbTYpbl; Pa3BUTHS HMHTEUIEKTYalbHbIX W TBOPYECKUX CHOCOOHOCTEH, HAaBBIKOB
CaMOCTOATENIBHOM  JIEATEIIbHOCTH; CaMOPEAIM3allMH, CaMOBBIPDA)KEHHMS B  Pas3JIMYHBIX
00J1acTsIX 4YeJOBEYECKOM JEATEIbHOCTH; YBEIMUYEHHs CJIOBAapHOTO 3araca; pacliipeHus
Kpyra HCIOJIb3YEMbIX SI3BIKOBBIX U PEUEBBIX CPEJCTB; COBEPIIEHCTBOBAHUS CIIOCOOHOCTH K
CaMOOLIEHKE Ha OCHOBE HAOJIOJEHMS 3a COOCTBEHHOM peublo; JUCLHUIUIMH), COLHAJIbHO-
KYJIbTYPHOH U J€JIOBOM chepax OOIICHUS;

IPUMEHSATh B IPAKTUKE PEYEBOro OOILEHUS OCHOBHbIE Op(O3MUYECKUE, JIEKCHUECKUE,
IrpaMMaTH4E€CKHE HOPMbBI COBPEMEHHOTI'O PYCCKOIO JIUTEPATYPHOTO SA3BIKA;

coOioaTh B NpakTUKe MucbMa opdorpadpuyeckue U IMyHKTyallMOHHbIE HOPMBbI
COBPEMEHHOT'0 PYCCKOI0 JINTEPATYpPHOTO SA3bIKA;

coOiroaTh HOPMbI PEYEBOI0 MOBEIEHUS B Pa3IMYHbIX chepax M CUTyalUsX OOLICHMs, B
TOM YHCJIE IPU OOCYXIE€HUHU TUCKYCCUOHHBIX MPOOIIeM;

UCIIOJIb30BaTh OCHOBHBIE MPUEMbI HHPOPMALIMOHHOM 1epepaboTKH YCTHOTO M MUCbMEHHOTO
TEKCTa;

UCIIOJIb30BaTh MPHOOPETEHHbIE 3HAHWS M YMEHUS B TNPAKTUYECKON JeATEeIbHOCTH U
ITIOBCETHEBHON JKHU3HM JUIA: OCO3HAHUS PYCCKOrO s3bIKa KAK JyXOBHOM, HPaBCTBEHHOW H
KyJIbTYpHOH LEHHOCTH Hapoja; MPHOOLIEHHsS K IIEHHOCTSM HAIMOHAIBbHOM M MHPOBOM
KyJIbTYpbl; pa3BUTHUS HMHTEIUIEKTyaldbHBIX W TBOPUECKHUX CIIOCOOHOCTEH, HaBBIKOB
CaMOCTOSITEJIbHOM ~ I€ATENbHOCTH; CaMOpEan3allii, CaMOBBIPAXKEHHS B  Pa3INYHbIX
o0JacTaX 4YeI0oBEUECKOM MAESTeIbHOCTH; YBEJIMYEHHUS CIIOBApPHOIO 3alaca; pacIIupeHUs
Kpyra HCIOJIb3YEMBIX SI3BIKOBBIX U PEUEBBIX CPEJICTB; COBEPIIEHCTBOBAHUS CIIOCOOHOCTH K
CaMOOLIEHKE Ha OCHOBE HAaOJIOJEHHS 3a COOCTBEHHOW pEYbl0; COBEPIICHCTBOBAHUS
KOMMYHHMKATHUBHBIX CIHOCOOHOCTEH; pa3BUTHS TOTOBHOCTH K pEYEBOMY B3aMMOJEHCTBHIO,
MEXIMYHOCTHOMY M MEXKYJIbTYPHOMY OOIIEHHIO, COTPYAHUYECTBY; CAaMOOOPa30BaHUS U
aKTUBHOTO Y4acTuUs B TPOU3BOJACTBEHHOH, KYJIbTYpHOH M OOLIECTBEHHOM JKHU3HU
rocy/1apcTBa;

BECTH JIMAJIOT B CUTYyallUM MEKKYJIbTYPHONH KOMMYHUKAIINH;

3HATb:

0 CBSI3M SI3bIKA U UCTOPHH, KYJIBTYPBI PYCCKOI'O U IPYTUX HApOIOB;



® CMBIC]I MOHATHH: pedeBas CUTyallMs U €€ KOMIIOHEHTBI, JIMTEPATYPHBIN S3BIK, S3bIKOBAS
HOpMa, KYJIbTYpa peuH;

e OCHOBHBIEC €UHUIILI U YPOBHHU SA3bIKA, UX NPU3HAKU U B3aUMOCBSI3b;

e opdodnmueckre, JEKCHYeCKHe, TpaMMaTudeckue, opdorpaduyeckue W MyHKTyallMOHHBIE HOPMEI
COBPEMEHHOTO PYCCKOTO JIMTEPATYPHOTO S3BIKA; HOPMBI PEUYEBOTO IMOBENIEHHS B COIHMAIBHO-
KYJITYpPHOH, yd4eOHO-HayqHOM, 0(UIHaIbHOIEN0BOH chepax oOuieHus.

PesynpTaTom ocBoeHUS IPOrpaMMbl YI€OHOM TUCITUTUIMHEI SIBISICTCS OBJIA/ICHUE
oOyuatonumucs obmumu (OK) komneTeHuusIMu:

Kon HanmenoBaHue pe3yJjibTara o0yueHust
OK 10. Mcronb30BaTh yMEHUSI M 3HAHUS y4eOHBIX AUCIMILIMH (peepalbHOTO rocy1apCTBEHHOTO
00pa30BaTeNpHOr0 CTaHJAapTa CpeaHero oOlmiero oOpa3oBaHus B IpodeccroHalbHOM
JESITEJIbHOCTH.

1.4. IlpakTH4yeckassi MOATOTOBKA. B coorserctBun ¢ IlonoxkeHneM O NPaKTHYECKOM
MOATOTOBKE OOydJaromuxcs (yTB. Mpuka3oM MUHHCTEPCTBA HAYKH U BBICIIETO 0Opa3oBanus PD u
MunuctepctBa npocsemienus PO ot 05.08.2020 Ne 885/390) pabGouas mporpaMma AUCHUIIIMHBI
«MaremaTka: anrebpa ¥ Hadajga MaTeMaTHMYECKOrO aHaliu3a, I'E€OMETpUs» IpenycMaTpuBaeT
MPOBEACHUE OTHAEIbHBIX MPAKTUYECKUX 3aHATHH, JIEKUUH, MacTep-KIaccoB, CEMUHAPOB.
KonunuecTBo 4acoB U TeMbl NMPAKTUYECKOW MOJArOTOBKM YKa3aHbl B pasjieie pabouell nmporpammbl
«TeMaTu4eckuii 1aaH u coep kaHue yueOHON AUCIUILTUHBD.

1.5. Koiun4vecTBO 4YacoB HAa OCBOEHHE MPOrpaMMbl Y4eOHOW JUCUUILIMHBI
COrJj1acHo y‘lEﬁHOFO IJ1aHa:
® MaKCHMAaJIbHOM yueOHOI Harpy3ku obydatomerocst 226 4acos,
e 00s3aTenbHON ayIMTOPHOM yueOHOI Harpy3ku obydaromerocs 156 daca,
® B TOM YHCJIE:
-rpynmnoBoii 156 4yacos;
-CaMOCTOATEIbHON paboThl oOyuatouierocsi 70 yacos;
-MHJIUBHUIyaJbHBIX 3aHATUI Ha oJHOrO oOyyvaromerocst 0 yacos.
- IpaKTH4ecKor moArotoBku - 11 wyacoB (O0beMm Ha IIII paccumtan ot oOieil MakcCuManbHON
y4eOHOM Harpy3KH)

[Tepuon uzyuenus 1-2  cemectp(ni).

B ycnoBusix mnpeaynpexaeHHs pacHpOCTpaHEHUsT HOBOW KOPOHABUPYCHOM HMH(EKIMH Ha
tepputopun Poccuiickoit denepanny yueOHbIN MIaH NpeaycMaTpUBAET BCEBO3MOXKHbIE BAPUAHTHI
OCBOEGHHS 00pazoBaTeIbHON MpOrpaMMbl: O4YHYH (GopMmy oOyueHHs, O0ydeHHE C MPUMEHEHUEM
ANEKTPOHHOTO OOyuYeHUs M JIUCTAHIMOHHBIX OOpa30BaTEIbHBIX TEXHOJOTHI C HCIOJIb30BaHUEM
00pa3zoBaTeNbHBIX IIATGOPM, AIIEKTPOHHBIX PECYPCOB M MHCTPYMEHTOB. Koppekius mporpammbl
OCYILIECTBIISETCS YePe3 KOPPEKLIUIO PE3EPBHBIX YaCOB.




2. CTPYKTYPA U COJEP)KAHUE YYEBHOM JUCHUIT/IMHBI
0O[.03 O6mue yueoHble THCHUIITHHbI

2.1. O0beM yueOHOM QMCHMILUIMHBI M BHABI Y4e0HOH padoThI

OnemeHTbl y4ebHOoro PacnpepgeneHue no o Ob6s3aTenbHble y4ebHble PacnpegeneHne obsizaTenbHbIX
npouecca, B TOM cemMecTpam S 3aHATUSA y4eOBHbIX 3aHATMI NO Kypcam U
$e% g
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2.2. TemaTuyeckuil IJIAH U coiep:kaHue 00yueHusi Mo yueOHou nucuurmuiune OJ1.02

HaumeHoBaHHe pa3aenoB y4eOHOI ConepixaHue y4eOHOr0 MaTepHaJa, 1a00paTOpHbIe 3aHATHA M NPAKTHYECKHe 3aHATHS, CAMOCTOSITeIbHAsA padoTa O0bém |YpoBeHb
aucuumiuesl (0.00), o0yyaomuxcs, KypcoBasi padoT (MpoeKT) 4acoB (0CBOEHHUS
MeKIMCHUILIMHAPHBIX KypeoB (O/1.02) u MaKCHUMAJI
TeM bHOI
y4eOHoI
HArpy3Kn/
W3 HUX I
1 2 3 4
0.00 O61e00pa3oBaTeIbHbINA HUKJI
Yueonas qucumiauda 0¥/l 03. MaTemaTuka: ajaredpa m HayaJjia aHaJm3a, reomerpus. Pazpadorunk: ®uiaarnesa O.B. 226/11
Broaker yueOHOro BpeMeHH HA JUCHUILIHHY
Bun yueoHoi | 11 Hroro
HarpysKku ceMecTp ceMecTp
I'pynnoBbie 68 88 156
HNuauBuayajibHble - - -
CamocrosiTe1bHast
(BHeayIUTOpPHAA ) 30 40 70
padora
MaxcumajbHas
yuyeOHasi HArpy3Ka 98 128 226
CTYIeHTOB
1 kypc, 1 cemecTp 68 +30
Beenenne. Pazputue nonsartus o uncie.  |[Cogepxanue 6 1,2,3
Uucna n ux knaccudukaiys. KommiekcHble yncia. 4
CrangapTHblii BHI YHcia.
IMpoepounas pagora. KOC Nel
CamocTosiTeJibHasi padoTa 2/2
3HayeHre MaTEMATHKH B HayKe€, TCXHUKE, DKOHOMHUKE, I/IH(bOpMaHI/IOHHI)IX TEXHOJIOTUAX U HpaKTI/I‘IeCKOﬁ JACATCIIBHOCTH.
[enmn n3yueHnss MaTeMaTHKH rpu ocBoeHnH npodeccuii CI1O u crienuansHOCTeH
KomriekcHble yncia.
[IpeobpazoBaHue BhIpKEHHUH, BKIIOUAIOIINX apr(pPMETHIECKUE ONIEPaALUH.
HaxoxneHne npuOIMKeHHBIX 3HAYEHUH BEJTMYMH M IOTPEITHOCTEH BEIYUCIEHHUH (20COIIOTHOW M OTHOCUTEIIEHOH).
CpaBHEHNE YHCIIOBBIX BBIPAXKEHHUH
[Tponopruu.
Pa3gen 1. O0o01eHNe NOHATHS CTENICHH 16
Tema 1.1 Conep:xanue 6 1,2
Kopenn n-ii crenenun [KopHau u crenenu 6
CBoiicTBa KOpHS II-if CTENIEHN
YpaBHeHUs NI-1i cTeneHu
Tema 1.2 Copaepxanue 4 1-2




Hppaunonanbubie ypaBHeHHsI

[MppanuoHanbHbIe ypaBHEHHUS.

Pemenne panyoHaIbHBIX ypPaBHEHUH.

IPerieHue uppanvoHanbHbIX YPAaBHEHUH.

IPerieHue cucteM ypaBHEHUH, COAEpKAIIUX KOPHU M- CTENEHU

Tema 1.3
CreneHb ¢ palHOHAJIBLHBIM IOKA3aTeIeM

Conep:xanue

14

CreneHb ¢ pallMOHAJIBHBIM NOKa3aTeneM. CBONCTBA CTENEHU C PALlMOHANBHBIM MOKA3aTEIEM.

[ToHsTHE CTENEHHU C eHCTBUTENBHBIM MOKa3aTeneM. CBONCTBA CTETIEHH ¢ ACHCTBUTEIBHBIM MTOKa3aTeIeM.
[TpeoOpa3zoBaHKe palMOHANBHBIX, HPPALMOHAIBHBIX CTEIIEHHBIX, T0KA3aTEbHBIX BHIPAKECHHH.
Kontpoasnast padora KOC Ne 2

CamocrosiTe1bHast padora

Pemenue 3aa4 o TemMam :

1. Kopens n-if crenenu

. Pemenue uppanuoHanbHbIX ypaBHEHUH. Penienue cucteM ypaBHEHHM, COEpKaLUX KOPHHU.

CreneHb ¢ panMoHaIbHBIM TTOKa3aTeneM HaxosxaeHne 3HaueHn CTEeTIeHeH ¢ paliMOHAIBHBIM [T0KA3aTeIIeM.
CreneHb ¢ JeHCTBUTENBHBIM IIOKA3aTeIeM 1 €€ CBOICTBa

CpaBHeHue cTeneHei

[TpeoOpa3oBaHue BhIpaKEHHUH, CONEPIKAIINX CTETIEHN

Pemenre npuKIa HEIX 3a0a4

NN AW

1-2

Pasnea 2. Jlorapu¢msl.

Tema 2.1
Jlorapugmsl.

Conep:xanue

Ulorapugm. Jlorapudm umcia. Beraucnenme mnorapudMoB. OCHOBHOE JOTapuMHUUIECKOE TOXKIOCCTBO. JlecITHYHBIE W
HaTypajIbHbBIC JTOTapHU(PMEIL.

[paBwia neicTBuii ¢ norapudmaMu

[epexoa k HOBOMY OcHOBaHUIO Jiorapudma. Jlorapupmuposanue. [IpeodpasoBanue T0rapuPMUUSCKUX BEIPAIKCHH.
IIpoBepounas padora KOC Ne3

-

CamocTosiTe1bHasi padoTa

HaxosxneHne 3HaueHHH TorapudmMa 1o Ipou3BOIHHOMY OCHOBAHHUIO.
Ilepexon OT OHOIO OCHOBaHUSA K APYTroMYy.

BbIuncieHue U cpaBHeHUE J0rapu(pMoB.

UTorapuMupOBaHUE U TIOTCHIIMPOBAHHUE BBIPAKCHHIA.
[Tpeobpa3oBanue JOrapuPpMHUIECKUX BRIPAKECHHH.

Pa3nen 3 IlpsiMble M NJI0OCKOCTH B NPOCTPAHCTBE

20

Tema 3.1
AKCHOMBI CTEPEOMETPHH U CJIEACTBHUS U3
HUX

Conep:xanue

CTepeOMeTpI/I}I. OCHOBHBIC TTIOHSTHUS CTCPCOMCTPHUU AxcnoMebl CTCPCOMCTPUU

CamocrosiTe1bHasi padora
IPemenue 3agas

Tema 3.2
IMapasienbHOCTH U NEPHEHANKYJ/ISIPHOCTb
NPSAMBIX U IVIOCKOCTel B IPOCTPAHCTBE

Conep:xanue

B3anMHO€E pacnosioxkeHHe AByX NPSMBIX B IPOCTPAHCTBE

[TapamienbHOCTh NPSMOH U MIOCKOCTH.

[leprneHAUKYIAPHOCTD MPSIMOIl U TIIOCKOCTH

[IepneHAUKYISAp U HAKJIOHHAs. PacCTOsHME OT TOUKHU 10 INIOCKOCTH. PaccTosiHue oT npsAMoi 10 IIOCKOCTH.
Teopema 0 TpEX NepHnEeHAUKYIIpax

[lapanienbHOCTh MIIOCKOCTEN.

20
12




[MapamensHOE poeKTHPOBaHue. 300pakeHre MPOCTPAHCTBEHHBIX (DUTYp HA TUIOCKOCTH [lepreHAnKyIIpHOCTD IIOCKOCTEH
Y11 MKy IPSIMON U TIOCKOCTBIO. YTOJ MEXKIY MJIOCKOCTAMU. JIBYrpaHHBIH yrou
Kontpoasnast padora KOC Ne 4

CamocTosiTeJibHasi padoTa 8
[Ipr3HAKKU B3aMMHOTO PACHOJIOKEHUS NPSAMBIX B IPOCTPAHCTBE
B3anmMHOe pacroyiockeHHe NPSAMBIX U INIOCKOCTEH.
TeopeMbl 0 B3aMHOM PACIOJIOXKEHUHU NPSAMBIX U INIOCKOCTEH
[TapannenbHOCTh NPSMBIX U INIOCKOCTEN
TeopeMbl 0 B3aMMHOM PacIOJIOKEHUH MPSMBIX U INIOCKOCTEH
[TapannensHble mnockoctu IIpu3Haku U cBOWCTBa NapauIeIbHBIX IIOCKOCTEH
IPaccTostHHE OT TOYKH JI0 TNIOCKOCTH
Pacmiosio’keHne 0T TOUKHU JI0 TUIOCKOCTH.
IPaccTosiHre MeX Ty MapanelbHbIMU NPSIMBIMH.
PaccTosiHue MCKIAY CKpCHIUMBAIOIUMMUCA NPAMBIMH.
PaccrosiHre MeXy IUNIOCKOCTSMH.
UIuneiHbIi yroi ABYTpaHHOIO yIila
[TapannensHOE NIPOESKTUPOBAHKE U €T'0 CBOWCTBA
[TapannensHOE IPOEKTUPOBAHHE U €T0 IPUMEHEHUE B CMEXKHBIX HayKax
Pa3nen 4: OcHOBbI KOMOMHATOPUKYU U TEOPUH BEPOSITHOCTH 12
Tema 4.1 Conepskanue 4
OCHOBBI TEOPUH BEPOSITHOCTH [Tousitue coObITHs. BHIBI CITydaiiHBIX COOBITHIA 2
Knaccuyeckoe onpesieeHue BepOSITHOCTH CIIY4aiHOTO COOBITHS
CamocTosiTe1bHasi padoTa 2
CrnoxeHne 1 yMHOXKEHHE BeposTHOCTeH. Teopema o cymMMe BepOsiTHOCTEiH
JTuckpeTHas ciay4yaiiHasi BelUYrHA. 3aKOH €€ pacIpeieNeHusl.
UncnoBble XapaKTEPUCTUKU JUCKPETHOM CIIy4aliHOM BEJIMYUHBL
Tema 4.2 Conep:xanue 8
OcHOBBI KOMOMHATOPUKH IPazmemienus. [lepecranoBku Coueranusi. CBoiicTBa coueTaHUM. 4
[IpoBepounas padora KOC Ne 5
CamocTosiTeIbHAsi padoTa 4/2
Pernenne KOMOMHATOPHBIX 33a7a4 Ha MOJCYET COUETAHUH
Mcropust pa3BUTHS KOMOMHATOPHUKH, TEOPHH BEPOSITHOCTEH M CTATUCTUKM M MX POJIb B PA3IMYHBIX cepax deroBedecKon
PKH3HEAES TETIbHOCTH.
Pasnea 5: KoopaumHaTbl 1 BeKTOPbI B IPOCTPAHCTBE
Tema 5.1 Conep:xanue
Koopannatsl n BekTopsl B mpocTpancTie |[Koopaunatel. [IpsiMoyronsHast (1ekapToBast) cucTeMa KOOPJIMHAT B IPOCTPAHCTBE.
Dopmyia paccTOsTHUSI MKy JBYMs ToukaMu. KoopauHaThl cepeivHbl OTpe3Ka.
CamocrosiTe1bHasi padora
YpaBHeHHs cdepsl, INIOCKOCTH, NpsMoi. PopMyia pacCcTOsSHUS OTTOYKH JIO IUIOCKOCTH. I eomMeTpHueckue mpeoOpa3oBaHus
npoctpaHcTBa. IloHSATHE O CHMMETpPUH B INPOCTPAHCTBE OTHOCHTENHHO IUIOCKOCTH (LIEHTpaJbHAs, OceBas, 3€pKajbHAas).
[TprMepsl CUMMETPUH B OKPY>KalOLIEM MUPE
BIDKEHUE B IpocTpaHcTse. IlapaiiensbHblil IepeHoC B IPOCTPAHCTBE.
Tema 5.2 Conepixanue 8




BekTophI B mpocTpaHCcTBe IBexTopsl B mpocTtpancTBe. KoopauHaTe! BekTopa. Moaynib BekTopa. PaBeHCTBO BEKTOPOB. 5
CrnoxeHue BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uuciio CKaJisipHOE MPOU3BEICHUE BEKTOPOB
CamocrosiTe1bHast padoTa 3/1
[Ipoexiuu BeKTOpa Ha 0cbh. Pa3nojkeHne BeKTOpa 10 HapaBICHUAM. YTOJI MEXIY ABYMS BEKTOPaMHU.
IBexTopHOE 3ajaHNe NPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
Mcrosip30BaHe KOOPAMHAT M BEKTOPOB IIPU PEIICHUH MAaTEeMaTHYECKUX M IPUKJIAJIHBIX 3a/1a4.
KoHnTpoabHbIii ypok Coaepxxanue 2 2
no uroram 1 cemectpa Ypok koutpossi. Konrposbhas pagora. KOC Ne6 2
1 kypc. 2 cemecTp 88 +40
Pa3nesq 6 OCHOBBI TPMTOHOMETPHHU 10
Tema 6.1 Conep:xanue 4 1-2
Tpuronomerpudeckue GyHKnun J1060ro |OcHOBBI TPUTOHOMETpUH ciioBapu. CBoicTBa cHHyca, KOCUHYCa, TAHT€HCA U KOTAHT€HCa. 4
yria Panuannas mepa yria
CamocrosiTe1bHasi pabora 2
BpamaTenbHble JBIDKEHUS. YT0J oBopoTa. CHHYC, KOCHHYC, TAHI'€HC ¥ KOTaHTeHC MIPOM3BOJIBHOTO yria. Pemenue pagau.
Panuannas mepa yria
Tema 6.2 Conep:xanue 2
OcHOBHBIE TPHTOHOMETPHYECKHE (OCHOBHBIE TPUTOHOMETPHUYECKHE ToKAecTBA. POpMYJIBI IPUBEACHUS
hopmyJbl CamocrosiTe1bHasi pabora 1
[TpuMeHeHne OCHOBHBIX ()OPMYJI TPUTOHOMETPHH K ITPe00pa30BaHHIO BBIPAKECHUH
Tema 6.3 Conep:xanue 4
DopMyJIbI CJI0:KEHHMS U UX ciedcTBUsl  (CHHYC, KOCHHYC M TAHI'€HC CYMMBI U Pa3HOCTH ABYX YIJIoB. CHHYC U KOCHUHYC JBOMHOTO yria. @OpMyIibl IOJIOBUHHOTO YTJIa.
CyMMa 1 pa3sHOCTb TPUTOHOMETPHIECKUX (YHKIHH.
KonTpoJsbHoii padotbl 1o pa3geiny « Tpuronomerpus» KOC Ne 7
CamocTosiTeJibHasi padora 2
[TpeobpazoBaHye NPOCTEHIINX TPUTOHOMETPUIECKUX BhIpkeHUH DOpMyIIBI CIIOKEeHHSI.
Pasznen 7. ®yHKuMuU, UX CBOMCTBAa U rpadpuku 12
Tema 7.1 Conep:xanue 8 1
OcHoBHbIe cBOMicTBa (PyHKUMI . Oynkiun. O0nacTh ompeneseHns U MHOKECTBO 3HaueHui. ['paduk ¢pynkmmu. [Toctpoenne rpadukoB GyHKINH, 3a1aHHBIX 6
pa3nuuHbIMK criocobamu CBoOMCTBA (DYHKIMI: MOHOTOHHOCTb, IEPUOAUYHOCTD, OTPAaHMYEHHOCTh. [IpoMexyTKH BO3pacTaHus
M yObiBaHMs (YHKIMH, HAaHOOJIbIIEe U HAMMEHbIIee 3HAYCHHsI, TOUKU IKCTpeMyMa (JIOKaIbHOTO MakCUMyMa ¥ MHHUMYMa).
["paduaeckast nHTEPIIPETALHS.
YérHple 11 HeUETHBIC (YHKITUH
CamocrosiTe1bHasi padora 2/2
[TprMeps! PyHKIMOHAIBHBIX 3aBUCUMOCTEH B pealibHbIX Mpolieccax U sBiaeHusAX. CrnoxHas GyHKIus (KOMITO3HIHS).
O6parnas ¢pyHkims. O6sacTh onpeneneHus 1 00aacTh 3HaueHust o0paTHol QyHKImu. ['paduk obpatHoOl GyHKIMH.
Tema 7.2 Coaepxanue 4/2
Tpuronomerpuyeckne pyHknum u ux [[puroHomerpuueckre (GYHKIMH, UX ONpEAENIeHHs, CBOHCTBA U rpaduky. [1epHoAnYHOCTh TPUTOHOMETPUYECKUX (YHKIHH,
CBOMCTBA OCHOBHOI1 epuo

[MpeoOpa3oBanusi rpadUKOB: MApaUICNBHBIA IMEPEHOC, CHMMETPUS OTHOCHTEIBHO OCEH KOOpJMHAT U CHMMETPHS
OTHOCUTECJIbHO Hadajla KOOpAWHAT. CI/IMMeTpI/IH OTHOCHUTECJIIBHO l'[pﬂMOI\/’I Y=X, paCTAKECHUE U CIKATHUE BAOJIb ocen KoopAauHaT.
CapMoHMYeckue KoneOaHusl.
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Kontpoabsnas padora no teme «Pynxunu u ux rpapuxm». KOC Ne 8

CamocrosiTe1bHasi pabora 2
[MpeoGpa3oBanuss TpadUKOB: MAPAUICIBHBIN [EPEHOC, CHUMMETPHS OTHOCHUTENBHO OCell KOOPAMHAT M CHMMETpHS
OTHOCHTENILHO Hauana KoopauHar. CHMMETPHS OTHOCHTEIBHO MPSMOM y=X, PACTSDKEHHE U CIKATHE BIOJb OCEH KOOpPIMHAT.
CapMoHMYecKkHe KoieOaHusl.
Tema7.3 Conepskanue 2
Jlorapugmuyeckas u nokaszarejabHas [[lokazatenpHass (QyHKIMs (d3kcnoHeHTta). OmpeneneHue (QyHKOuH, e€ cBoiictBa M rpaduk. Jlorapudmudeckas (yHKIHUS.
ynxuuu Onpenencane GyHKINHU, €€ CBOHCTBA M rpaduk
CamocTosiTe1bHasi pabdoTa 1
CpaBHenue jgorapupmMoB
Pasnesn 8. YpaBHeHUs1 M HepaBeHCTBA 20
Tema 8.1 Coaep:xanue 2 1-2
PaumonaibHpie ypaBHeHus 1 [MoHsTHE HENPepPBIBHOCTH QYHKIMU. MeTo HHTEPBAJIOB. 2
HepaBeHCTBA
CamocrosiTe1bHasi pabora
'VpaBHEHUSI M HEPaBEeHCTBA. PAaBHOCHIIBHOCTh YPaBHEHUI M HEPABEHCTB PellleHWe PalMOHAIbHBIX M HPPALMOHAIBHBIX
ypaBHEHUIt 1 HepaBeHCTB. OCHOBHbBIE MPUEMBI X pelieHust (Pas3iokKeHUs: Ha MHOMKUTEIH, BBEJICHUE HOBBIX HEH3BECTHBIX,
[MOJICTAHOBKA, rpaMUECKHA METOT).
Tema 8.2 Conep:xanue 10 1-2
MokasaTenbHbIe H TOTaPUPMUIECKHE [TokasaTenbHbIC 1 JTOTapUPMIIECKIE yPABHCHHS H HCPABCHCTBA . 8
YPABHEHHs H HEPABEHCTBA Kontpoabnas paéora no teme «JlorapudMUUECKHeE M MMOKA3aTENbHEIE YpaBHEHHsT HepaBeHCcTBa ». KOC Ne 9
CamocrosiTeJibHasi padora 2
BbIIIONTHEHIE IPAKTHYESCKHX 38,134
Tema 8.3 Conep:xanue 14 1-2
Tpuronomerpuyeckne ypaBHeHUs M (TpyroHoMeTpHuecKre yPAaBHCHUS U HEDABEHCTBA 10
HepaBeHCTBA. KoutpoJbHasi padora no teme «TpuroHOMETpHYECKUE YpaBHeHHs HepaBeHcTsa ». KOC Ne 10
CamocTosiTeJibHasi padora 4
BbIOJHEHUE IPAKTUYECKHX 3814
Paznen 9. Hauajia MaTeMaTH4€CKOr0 aHAJIN3a 32
Tem94.1 Conep:xanue 10 1-2
Mpoussoanas. [Mpupamenne aprymenra. Ilpupamenne ¢ynkunu. [Tonsrue o nmpousBonHoOH (yHKuuH. OU3NUECKUH M T€OMETPHUYECKUI 10
CMBICII [IPOM3BOIHOM. . [IpOM3BOIHBIE CYMMBI, PA3HOCTH, IIPOU3BEIEHHUS, YACTHOTO
KonTpoJsbHas padora no teme «IlpousBoanas» KOC Nell
CamocTosiTeJibHasi padora 5
[Ipou3Bo/iHbIe 0OpaTHOM QYHKINK ¥ KOMIO3HUIMH JAHHOM (YHKIMH.
Tema 9.2 Coaepxanue 6 1-2
Mpumenenue HENPEPLIBHOCTH 1 VpaBHeHHEe KacaTenbHOU K rpaduky dynkuuu. [IpousBonHas B ¢pusuke u TexHuke. Bropas mpousBognas u e€ (hu3nuecKuil 6
NPOH3BO/IHOH pyHKIIH cMbici. Haxosk/ieHre CKOpOCTH UL poliecca 3aJaHHOr0 hOpMYyJIoi WU IpaguKkoM
CamocrosiTe1bHasi pabora 3
Beimosauth penenue 3ananuii EI'D no marepuanaM yueOHHKA.
Tema 9.3 Conep:xanue 6 1-2
Mpumenenue npou3BoIHOIH K [Mpu3Hak Bo3pacTanus u yObiBaHust (QyHKmud. TOYKM MakcuMyMma W MuHEMyMa . HauGoibliiee W HauMeHbIee 3HAYCHUE 6
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HCCJIeI0BAHNI0 (DYHKIIMHA

(bynkiuu Ha otpeske. HaxoxeHne sKcTpeManbHbIX 3HaueHUH QyHKIMIL.
Kontpoabsnast pabora no teme «Ilpumenenue npoussognas» KOC Nel2

CamocrosiTe1bHast pabora 372
[TprMeHeHHe MPOU3BOJHON K MCCIICAOBAHUIO (DYHKIMH U MTOCTPOCHUIO IpaduKoB. [IprMephl HCHONB30BaHUs TIPOU3BOJHOM
/UIS HaXOXKJICHMsI HAWJIYYILEeTo PelIeHHs B MPHUKJIAHbBIX 3a/1a4ax..
Tema 9.4 Coaep:xanue 10 1-2
Meproodpasnas. Hurerpa [epsooGpasHas. Onpeenenue nepBoodpastoil. OCHOBHOE CBONCTBO 1epBooOpasHoil. KpuBonuneiiHas tpamenus. [lnomans 10
KpUBOJIMHEHHOM Tpaneuuu MHTerpan. BerunciaeHue HHTErpaia.
CamocrosiTe1bHasi pabora 5
[TprMeHeHne HHTErpalla K BEIYUCICHUIO (PU3MYECKUX BEIUYMH U IJIOIIA/CH.
KonTpoJsbHas padora mo teme « Muterpa» KOC Nel3
Pazngen 10. Tena BpameHnss ¥ MHOTOTPAHHUMKH 14
Tema 10.1 Conep:xanue 1-2
Tena ppamenusi H MHOTOTPAHHUKH  |\[gororpaHHUKH. BepiunHbl, pé6pa, rpaHi MHOTOIPaHHHKA. PasBEpTKa. MHOTOrPAaHHBIC YIIIbL. BBITYKIIbIe MHOTOPAHHHKH. 6
Teopema Ditnepa. [Ipusma. E€ ocHoBanus, O0KOBBIE pEOpA, BEICOTA, OOKOBAs MOBEPXHOCTH. [IpsiMast M HaKJIOHHAS TIPU3MA.
IlpaBunbHas npusma. Cummerpust B mpusme. CeueHne npu3Mbl ockoctsio. [Tupamuna, e€ ocHoBanue, 00koBbie pEOpa,
BbICOTa, OOKOBas MOBEPXHOCTh. TpeyronpHas nupamuna. [IpaBunbaas nupamuna. Terpasap. ¥Yceu€nnas nupamuaa. CedeHus
nupamuael. OnpeneneHue Tena Bpamenus. Llumuaap u ero cBoiictBa. OcHOBaHUE, BEICOTA, OOKOBAsI TOBEPXHOCTH,
oOpasyrormas, pa3BépTka. OceBble CeUeHUs U CeueHus], apanenbHsle ocHoBaHUIO Konyc. Yceu€éHHsliit koHyc. OCHOBaHHUE,
BBICOTa, OOKOBAs MOBEPXHOCTH, 0Opasyromias, pa3BépTka. OceBble CEUEHHS M CEUSHHMS, apanieabHple OCHOBAHUIO.
CamocrosiTeJibHasi padora 3
[Mapannenenunen u ero cBoiictBa. Ky u ero coiictBa. CuMMeTpus B mapajurenenunene u kyoe. Cedenus xy6a. [Tnomanp
napayuienenumena. CuMmMerpus B nupamuzae IlpencraBieHus O NMpaBHIBHBIX MHOTOTpPAaHHHWKAxX (TeTpasap, KyO, OKTasup,
IToIeKa’Ip, .JMKOCadIp)
Temal09.2 Conep:xanue 1-2
Wsmepenust B reomerpun OO0BEMBI TeN W IIOHaau moBepxHocTed. Ilousitne 00béMa Tea u ero cBoiicTBa. OTHOIIEHHE O0OBEMOB MOMAOOHBIX TEJ. 8
Dopmyna 00bEMa TPAMOYTrOJBLHOTO M HAKJIOHHOTO Mapaijenenunena, kKyOa. Ilinomanbs MNOBEPXHOCTH H  00BEM
MU3MBI, ITIPaMU/IB], KOHYCa, IUIHHpPA U I1apa
KonTpoabHasi padoTa no teMe «KMHororpaHuuku u teja spamenus» KOC Ne 14
CamocrosiTe1bHasi paboTa 4

IPemmenne IMPaKTUYCCKUX 3aJia4d

IK3aMeH

Dk3amen KOC Nels

Jnist XapaKTepUCTUKU YPOBHS OCBOCHMS yUeOHOT0 MaTepualla UCIOJIb3YIOTCS CelyIonue 0003HaueHus:

1 — o3HaKOMUTENBHBIN (Y3HaBaHHE paHee U3yYeHHBIX 0O0bEKTOB, CBOMCTB);

2 — penpolyKTUBHBIH (BBINOJIHEHHE JESITEIBHOCTH O 00pa3ily, MHCTPYKIIMH WIIH TIOJ] PyKOBOJICTBOM);

3 — NpOAYKTUBHBIN (IUTAaHUPOBAHUE U CAMOCTOSITENILHOE BBIIIOJTHEHUE JIEATEIBHOCTH, pElIeHre IPOOJIEMHBIX 3a7a4).
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3. YCJIOBUSA PEAJIN3AIINN YYEBHOM TUCIIUILIAHBI

3.1. TpeboBanusi K MUHMMAJbHOMY MAaTEPHAJIBLHO-TEXHNYECKOMY 00eCIedeHuIo
Peanuzanus yaeOHON JUCIUIUIMHBI TPEAIOIaraeT HaJludue ydeOHOro KaOMHeTa JJI 3aHATHH M0 y4eOHOH

muciuminHe. « MaTtemaTuka :ajiredépa U Hauajia MaTeMaTHYeCcKOro aHAIUu3a, FeOMeTPHsI».
OGopynoBanue yueOHOro KabuHera:

- IOCa/I0YHBIE MECTA MO KOJUYECTBY 00 yUYaIOLIUXCS;

- pabouee MeCTO Ipero1aBaTes;

TexHuuyeckue cpeacTBa 00y4eHms :

- TeJIeBUACOANTIapaTypa;

- IPOEKI[MOHHAs anmnaparypa ajs MyJIbTUMEINa.

YyebOHbIe KJIACCHI:

JUUISL TPYIIIIOBBIX TEOPETUUECKUX 3aHATHI: ayauTtopun Ne 211

3.2. UudopManmoHHoe odecnievyeHne o0yueHmst
IlepeyeHb pekoMeHIyeMbIX y4eOHbIX U3iaHuii, UHTepHeT-pecypcoB, 10NMOJTHUTEIbHOMI

JIUTEPATYPHI
DJIEMEHTHI Ilepeyenb pexoMeHAyeMbIX Yy4eOHbIX u3AaHuii, WHTepHeT-
y4eOHOro pecypcoB, I0NOJTHUTETbHOM JINTEPaTypPhl
nporecca, B
TOM YHCJIE
Mrexe yueOHbIe
JVCLIUTUTAHBL,
npodeccuoHat
bHBIC MOJTYJIH,
MEXTUCIIUILIH
HapHBIE KYPCHI
0. 00. O61eo0pa3oBaTeTbHBIIH IHUKJI
O/.01.02 Maremaruka: | IlepedeHb peKOMeHIyeMbIX Y4eOHBIX H3JAHUH /Il CTYJCHTOB:
anre0pa u I'puropser C.I'., 3agynuna C.B. Maremaruka, Y4eOHUK 115
Hayaja cTya.cpen.npd.yupexaenuit, M., Axagemus,2000r.
aHaamsa, Komnmoropos A.H. u ap. Anrebpa u Hadana ananusa. 10 (11) k. — M.,
reOMETpUs 2008.

[Toropenos A.B. I'eometpus: yue6nuk 10-11 knaccos

o0mieo0pa3oBaTenbHBIX Ki1accoB- M., 2005.
®Denepanbubiii 3akoH oT 29.12.2012 Ne 273-®3 «0O6 obpasoBaumu B Poccuiickoit
Deneparm».

HuTepHer — pecypcesbl:

H3yuaem anzopummusayuio
http://inform-school.narod.ru

Hexomopusie mamemamuueckue anzopummol
http://algorithm.narod.ru

Mamemamuxa u npozpammuposanue

http://www.mathprog.narod.ru



http://www.mathprog.narod.ru/

JlonoJiHUTe/IbHAA JTUTEpPAaTYypa:
Hanasa A.A. matemaruka: yaeOHuk — M: @opym, 2010
[Mexnenkuii N.J{. Matematuka: yaeOunux. — M., 2003.

4.

JUCHUIIJIMHBI (BUOA MPO®PECCHUOHAJIBHON JAEATEJIBHOCTN)
4.KoHTpOJIb M OIIeHKA Pe3y/IbTaTOB OCBOCHUS YU€OHON JANCIUILTHHBI.
KoHTpoJIb M O1leHKa Pe3yIbTaTOB OCBOCHUS y4eOHOW AUCIMIUIMHBI OCYIIECTBIISCTCS IPETIOIaBaTelIeM B
nporiecce MpoBeICHHsI TECTUPOBAHUS, KOHTPOJIBHBIX paboT, a TAK)KE BHIIOTHEHUS 00yJarOIIUMHCS

WHIUBUAYAJIbHBIX 3a/IaHUM.

KOHTPOJIb HU OIEHKA PE3YJBTATOB OCBOEHHMSI YYEBHOM

Pe3yJ‘[bTaTb] ®opMbI M MeTOABbI KOHTPOIA U | KoHTpoJibHO-
(ocBOEHHDBIE YMEHHS, YCBOCHHbIE 3HAHHSA) OLIEHKH Pe3y.IbTATOB 00yIeHHs | OlEHOMHbIE
CcpeacTBa
Bsepeune -Pedepar;
- Coo01ienue;
OsHakoMJIEHHE C POJIbI0 MATEMATHKH B HayKe, TEXHUKE, 9KOHOMUKE, o
MHQOPMAIMOHHEIX TeXHOIOTUAX ¥ IIPAKTHIeCKOH mesrenbHocTH. | - PCSCHTALMA.
OsHakoMJIeHHE C IeIAMH U 3aJaYaM{ W3YyYeHWs MATEeMATHKH IIPU
ocsoerunu mpodeccuit CI1O u cermansrocteit CITIO
PasBurne noHsarus o uucie -IIpoBenenne GppoHTaNBHOTO U Koc Ne 1
Brimosimenue apI/Id)MeTI/I‘IeCKI/IX IOEeMCTBUH HAaJ yHcJaaMu, co4yeTrasa WHIWBUYaJILHOT'O OIIPOCa;
YCTHBIC U ITMCbMEHHBbIE IIPUEMBI. - HpOBe,I[eHI/Ie prrnoro CTOJIA,
Haxoa}cneHHe HpI/I6JII/I3ICeHHI)IX 3HAYEHHUMN BEJIMYHUH H IIOTPEITHOCTENn - HpOBepKa pa60‘lI/IX TeTpa;[ef/'I;
BEMMMCIIEHUH (abCOJIOTHOH M OTHOCHTENIBHOI); CpPaBHEHWe YHCIOBEIX | _ BpyoqHeHHe TOMAIIHETO
;HpameHHH' . c 3a[laHus C CAMOIIPOBEPKOI,
axokeHre OIMUOOK B MIPeo0pa3oBaHUIX W BBIYUCICHUIX (OTHOCHATCS o .
A peoop ( B3aMMOIIPOBEPKON M MIPOBEPKOH
KO BCEM IIyHKTAM IIPOrPaMMBbI)
npernojaBarese
- [IpoBepouHas paboTa
0Go0menue nouarusa crenesu. Jlorapudmsor -OpoHTANTBHBIHN U Koc Ne 2,3

KopHxu, crenenn u jorapudmo
OszHakoMJIeHHe ¢ TOHATHeM KOpHA N-ii CBOMCTBAMU
PAJMKAJIOB ¥ IPAaBUJIAMY CPABHEHUS KOPHEH.

QopMyIUpOBAHUE  ONpEeIeSIeHUs KOPHS W  CBOMCTB  KOPHEM.
Brruucienue u cpaBHeHHE KOpHEH, BBHIIOJHEHNE IPUKUAKY 3HAYEHUS
kopusi. IlpeoOpasoBamme UHMCIOBBIX ¥ OYKBEHHBIX BBIPAYKEHUIH,
COIEPIRAIIUX PATUKAIIBL.

Bemmosimenne pacueroB 1mo opmysiam, comepsKaliuM — PaIUKAJIEL,
OCYIIECTBJIAA  HEOOXOOMMEBIE IMOANCTAHOBKKA M  IIPeo0pasoBaHMUA.
OrmpenelieHre PaBHOCUJIBHOCTH BHIPAKEHUI ¢ paguKajiaMu. Perienue
HPPAIMOHAIbLHBIX YPABHEHUMN.

O3sHaKoOMJIEHHE C IIOHATHEM CTEIIEHHU C JeMCTBUTEJILHBIM IIOKA3aTEJIEM.
HaxommeHnne 3HAUYeHWN CTEIeHHW, WCIOJIL3ys IIPU HEOOXOJUMOCTH
WHCTPYMEHTAIbLHBIE CPEJICTRA.

BamnceiBaHKe KOpPHSA N-I CTeeHW B BHUJE CTEIEeHH C JIPOOHBIM
IoKa3aTesjieM U Hao0OpOoT.
QopMyIUpOBAaHUE CBOMCTB
PAIMOHAJIBHBIM IIOKA3aTeseM,
CcTelleHU, CpaBHEeHUe CTeIleHeN.
IIpeobpasoBanme YMCIIOBBEIX M OYKBEHHBIX BBIPAYKEHUH, COMEPIKAIINX
CTeIeHU, IIPUMEeHss CBOCTBA. PellleHre IT0Ka3aTeIbHBIX YPABHEHHUH.
OsHakoMIIeHNe ¢ IPUMEHEeHHueM KOpPHEH M CTeleHeN IPU BHIYMCIICHUH
CpPeJHMX, JeJeHUM OTpe3Ka B «30JIOTOM CcedyeHUm». Pemrenue
IPUKJIATHBIX 3a0a9 Ha CJIOKHBIE IPOLIEHTHL

Breimmonnenune mpeoOpas3oBaHWil BBIPAMKEHUN, NPUMeHeHHe (opMyJI,
CBSI3AHHBIX CO CBOMCTBAMM CTEIIeHEeH M JIoraprdMOB.

CTENeHH,

cremeHeil. Broiumcienme cremeHei ¢
BBIIIOJIHEHNE IIPUKUAKNW 3HAYeHUA

UHIUBUAYaIBHBIH OIIPOC

- Pemenue pasHoypoOBHEBBIX
3a1a4

- Bemmonnenue pedepara

- OTYéT o caMOoCTOATENbHOM
BHEay/IUTOpHOH pabore;

- [IpoBepka pabounx TeTpanei;
- InpgakTuaeckas urpa
«MaremaTHuecKoe JI0TO)

- I[IpoBenenue cpesa 1o ycTHOMY
cuéry

- Kontpomnsuas pabora
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Tpuronomerpusi. OCHOBHBIE IOHATHS.

Wsyuenne paguwaHHOTO MeTOIa W3MEPEHUs YIJIOB BPAINEHUS U HUX
CBSI3W ¢ TpanaycHol wmepoit. M3obpaskeHre yIrJIoB BpallleHUs Ha
OKPYXHOCTH, COOTHECEHNE BEeJIMYHUHEI YIJIa C €ro PaCIIOJIOKEeHHEeM.

Tpuronomerpus. IIpeoOpa3zoBanus npocTeRmmx
TPUTOHOMETPUIECKUX BBIPAIKEHHU
HpI/IMeHeHI/Ie OCHOBHBIX TPUTOHOMETPHUYICCKUX TOKIECTB JJIA

BBIUMCJIEHUSI 3HAYEHUN TPUTOHOMETPUUYECKUX (DYHKIUN 10 OJHON H3
HUX

-OpoHTanbHbI U
HMHAUBUIYaJIbHBIA OIIPOC

- Pemenue pa3HOypOBHEBBIX
3a1a4

- HpOBe]_'[eHI/Ie «KKPYTJIOIro CToJJIa»

10 IPUMEHEHHUIO
reOMETPUYECKUX 3HAHUI B
CTPOUTENBCTBE

-IIpoBepka pabounx TeTpaneii;
- CobeceqoBaHue 0 OCHOBHBIM
OTIPEIENICHUSIM U CBOWCTBAaM
-Jlokman

- TectupoBanue

-KontponsHas padbora

Koc Ne 7

DpOHTAIBHBIN U Koc Ne 10
o WHAUBUIAYAJBHBIN O
Tpuronomerpusi. IIpocreiimine TpUroHoMeTpuyeckue | MHAMBHIYA orpoc
-- Bemmonuenue pedepara
YPABHCHHUA 1 HEPABCHCTBA. R .
4 b b - OT4éT MO CaMOCTOSITEIBHOM
3 €HHne OCHOBHBIX OPMYJI TPUT'OHOMETPUMN. OPMYJIBI CJIOMKEeHUS o
v PMYyJL TP P pMy . | BHEayAHTOPHOU paboTe;
VIBOEHUsI, IIPeoOpa30oBaHUsA CYMMBI TPUTOHOMETPUYECKUX (DYHKIIUHA B .
- IIpoBepka pabounx TeTpaaei;
IIpou3BeeHre W TIIPOU3BEIEHHUA B CYMMYy HW IIpUMEHEHUWEe IIpU
- CobeceoBanme 1o
BEIUMCJIEHUN 3HAYCHWS TPUTOHOMETPUYECKOr0  BEIPAKEHHUA U
T —— TEOPETHIECKOMY MaTepuany u
O3HAKOMJIEHHE CO CBOMCTBAMU CHMMETPHM ToueK Ha emuHpumHoi | IPOIYIICHHBIM 3aHATHAM-
OKPYYKHOCTH U IIPUMEHEHNEe WX JJIS BEIBOAA (POpMYJI IIPHUBENeHMI - Kontponbhas paGora
Pemrenwe 1o dpopmysiaMm U TPUTOHOMETPUYECKOMY KPYIy IIPOCTEHIITIX
TPUTOHOMETPUYECKUX YPABHEHUM.
[Iprmenenue 00X METOIOB peIlleHus ypaBHeHUH (IIpUBeIeHne K
J'IHHefIHOMy, KBaJIpaTHOMY, METOO PA3JIOKEHUA HA MHOYKUTEJIN,
3aMeHBI IePeMEeHHOM) IIPY PEeIeHNH TPUTOHOMETPUYECKUX YPAaBHEHUH.
VYMmenue orMedaTs Ha Kpyre PemeHuns IPOCTEHITHNX
TPUTOHOMETPHUYECKHUX HEPABE€HCTB
ApKCHUHYC, ADKKOCHHYC, ADKTAHT€HC U AaPKKOTAHT€HC
O3zHaKoOMJICHHE C IIOHATHEM 00PATHEIX TPUTOHOMETPUYECKUX (DyHKIIHIMA,
Waydenue olpeie/ieHnii apKCAHYyCa, apKKOCHHYCA, apKTAHTeHCa
uucsa, PopMyIMpOBaHMe UX, N300paskeHne Ha e TUHUIHOM
OKPY*KHOCTH, TPUMEHEHNE TPU PEIeHNN YPaBHEHUH
Oyuknun. [Iouarue o HenpepbIBHOCTHA (DYHKITUH. - ®poHTaNBHBIN U Koc Ne 8

OsHakoMJIeHHE C IOHATHEM IIepPeMeHHOM, IPUMepaMU 3aBUCHMOCTEMN
MesKIy TTepeMeHHBIMHA.

OsuakomJileHUe C MIOHATHEM rpaduKa, OmpeIeIeHue TPUHAIIEHKHOCTH
Touky rpacdury dyarunuu. OmnpenesieHre I0 popMyJie IIPOCTEHIIen
3aBUCHMOCTH, BHAa ee rpadura. Broipaskenme mo ¢opmyse OIHONK
IepeMeHHOH Yepe3 Apyrue.

OsuakomiieHre ¢ oIpefesieHueM QYHKIWMH, (QOPMYJIHPOBAHKE ero.
Haxompenue obsractu onpeaesieHUs 1 00JIaCTH 3HAYEHUN PyHKIIUT

Csoiictea pyuxuuu. 'paduuecrkas narepnperanus. [Ipumepsnr
(pyHKIHOHANBHBIX 3aBUCUMOCTEN B PEAJIBHBIX IIPOIECCaxX U
SIBJIEHUSX

OsHakoMmJIeHHME C OpuUMepaMu (QYHKIIMOHAIBHBIX 3aBUCHUMOCTEH B
peasIbHbIX IIPOIECCaX U3 CMEKHBIX TUCITUILINH.

O3HakoMJIeHHE C J[OKAa3aTeJbHBIMH PACCY:KIEHUSIMH HEKOTOPHIX
CBOMCTB JIMHEMHOM M KBAIPAaTUYHON  (QPYHKIMI, [IpOoBeIdeHUe
HCCJIEJOBAHNSA JIMHENHON, KyCOUYHO-JIMHEHHOM, IPOOHO-IMHENHON u
KBaIpaTUYHON (PyHKIIMI, HocTpoeHme uX rpacdgukoB. IlocTrpoernme u
uyreHne rpadgukoB gpyuarimii. MccirieqoBanme pyHKITHA.

Cocrassienre BUIOB (DYHKIIUN II0 JAHHOMY YCJIOBHIO, PeIlleHre 3a1a4
HA 9KCTPEMYM.

BrinosHeHme npeobpasoBaHuil rpaduka QyHKITHN

OOparsbie byHKOIUN

Wayuenne IIOHATUS OOpPATHOM (PYHKIIWM, ompeleseHHe BHUIA U
mocTpoeHue TpaduKa o0paTHON (QPYHKITUH, HAXOMKIEHUE ee
obstacTH oOIIpemeseHHs W 00JacTH 3HAYeHWH. IlpuMenenwme
CBOMCTB (DYHKITHI IIPU MCCICIOBAHNN YPAaBHEHUN U PEIlleHnn 3a0a9 Ha
arcrpemyMm. O3HAKOMJIIEHNE C TIOHATHEM CJIOMKHON (DYHKITUH

UHIUBUAYaIBHBIH OIPOC

- Bemmonnenue pedepara

- OTyéT o caMoCTOATENBHON
BHEay/IUTOPHOH pabore;

- [IpoBepka pabounx TeTpanei;
- IIpoBepounas pabota

- [IpoBepka pabouux TeTpanei;
- KontponsHas pabora
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CreneHHbIE, IOKAa3aTeIbHBIE, TOTapudMuuIecKkue u OpOHTANBHBIN U Koc Ne 8,9

TpuroHomerpuieckue pyakuuu. Ooparusie UHIUBUAYATIbHBINA OMPOC

TPUTrOHOMeTpUIecKkue GyHKIUU - Bemmosaenue pedepara

Brramcnenwe 3HadyeHmi (byHKIME 10 3HAYEHMIO apryMeHTa. | _ OrydT [0 CAMOCTOSTEILHOM

OmpesesieHre IOJIOKEHUSI TOYKH Ha rpaduKe II0 ee KOOPJIHHATAM U BHeayUTOPHOI paboTe;

Ha060pOT. . } ) _ | - Iposepxka pabouux TeTpaseii;

Hcmonp3oBaHue CBOMCTB (DYHKIIUI I CpaBHEHUS 3HAUYEHUH CTelleHeH | _ TIpoBepouHas pabota

U JIOTapUQMOB. ..

ITocTpoenue rpadMKoB CTEIEHHBIX U JIOTAPUPMUAUECKUX QYHKITHH. - IIposepxa pabounx Terpazceii;

Pemenme moKasaTeIbHBIX M JIOTAPH(PMUYECKHX ypaBHEHWH U | KonrpomsHas pabora

HEPABEHCTB 10 U3BECTHHIM aJITOPUTMAM.

OzHakomJIeHUE C IOHATHEM HEIIPEePBIBHOM MEePUOIUYECKON (DYHKIUH,

dopmymupoBamure CBONMCTB CHHYCA ¥ KOCHHYCA, IIOCTPOEHUE UX

rpacduKos.

O3HakoMJIeHUE C IOHSITAEM TapMOHWYECKUX KOJIe0aHWI U IpuMepaMu

rapMOHHMYECKUX KOJe0AHWN [JIs OIMMUCAHUS IIPOIeCCOB B (pU3MKe U

IPYTHUX 00JIACTAX 3HAHUS.

OsHakoMJIeHHE C IIOHATHEM pPAa3PBIBHOM IIEPUOIHYECKOM (QYHKIHU,

dopmyupoBaHue CBOMCTE TaHTeHCA ¥ KOTAHTEHCA, IIOCTPOCHHE UX

rpacduKoB.

I[Iprumenenwe  cBOMicTB  (QYHKIIMA  JJIT  CpaBHEHWS 3HAYEHHUH

TPUTOHOMETPUYECKUX  (DYHKIIUN, pEIIeHUs TPUTOHOMETPHYECKUX

ypaBHEHHH. ITocTpoenne rpauKoB 00paTHBIX

TPUTOHOMETPHUYECKNX  (PYHKIIMHA ¥ OIpeIesieHue  II0

rpacdmuraMm X CBOMCTB.

Brinosrmenne npeobpasoBannsa rpadgpukos

IIpoussomHas u e€ mpuMeHeHIe - ®poHTaNbHBIN U Koc Ne 11,12

O3HaKOMJIEHME C IIOHATHEM IIPOU3BOIHOM. WHJIUBHYyaIbHBIN OIIPOC;

I/I3yquI/Ie nu (i)OpMyIII/IpOBaHI/Ie €€ MEeXaHHUYEeCKOI0 U IeOMETPHUYECKOIo | - HPOBepKa pa60q14x TeTpa,ueﬁ;

CMEIC/IA, M3Y9IeHHe aJIrOPUTMa BEIMHC/ICHNA IIPOM3BONHOM Ha IpUMepe | - CamocTosTeIbHAs paboTa 1o

BEIYMCJICHHUS MIHOBEHHOH CKOPOCTH M YIJIOBOTO K03(DHUITMEHTA | pocrne JOBAHHIO (YHKLUH 1

KacaTeJIbHOM. 3 HOCTPOEHUIO rpaduKa;

CocraBiieHre ypaBHEHHUS KacaTeJbHOM B 00IIeM BHIE. - JIOMAIITHSIS KOHTPOTBHAS

Yceoenne mpaBua AuddepeHIMpPOBaAHNA, TAOJHUIBI TPOU3BOIHBIX 6

9JIEMEeHTAPHBIX (PYHKIMH, NOpUMeHeHue s JuddepeHImpoBaHIs pabota

yHKIIMA, cOCTABIEHUS YPaBHEHUS KacaTeIbHOM.

WNsyuenne TeopeM O CBA3M CBOUCTB (DYHKIIMM ¥ IIPOU3BOIHOM,

dopmyaupoBka ux.

[IpoBemeHne ¢ IOMOIIBI IIPOM3BOIHON WCCJIENOBAHUSA (DYHKITUH,

3aJaHHOM (POPMYJIOHM.

VcraHoB/IeHUME CBSA3W CBOMCTB (PYHKIIUM W IIPOM3BOMHOM II0 HX

rpacduram.

[Ipumenenvrie TTPOM3BOMHOM [JIA peIIeHWs 3alad HA HAXOMKIeHUe

HaubOJIBIIEr0, HAMMEHBIIIEr0 3HAYCHHUS M Ha HAXOMKJIeHNe dKCTpeMyMa

IIlepBooOpa3uas u nHTErpasI OpOHTANBHBIN U Koc Ne 13

O3HaKOMJIEHHE C IIOHATHEM MHTerpaJia v IepBoo0pasHo. UHIUBAIYAIBHEINA OIPOC

I/I3yquI/Ie IIpaBuJIa BBIYMCJICHUA HepB006pa3H0ﬁ nu TeopeMbI - BBIHOHHGHI/IC pe(bepa’ra

Heiorona— Jle#ibrmma. - OTuéT 10 CaMOCTOSITENbHOMN

Pemrenue 3amau Ha CBSA3b II€PBOOOPA3HONM ¥ ee IIPOM3BOHOM, BHeayIUTOPHOH paboTe;

BBIUKCJIEHHE TIePBOOOPA3HON /I TaHHOM (PyHKITAMN. - TpoBepka paGounx TeTpajeis;

Pemrenne 3amau Ha NPHUMEHeHHe HHTerpaja UL BEMHCICHHS | Tpaxruueckas paGoTa

pH3rUeCKUX BEJIMUYWH U ILJIOMIA e .
- [IpoBepka pabouux TeTpaei;
- KontponsHas pabora

VYpaBuenus u cucremsl ypapueuuit Hepasencrsa u cucremsl @poHTANIbHBIN U Koc Ne 9

HEePaBEHCTB C IByMsA epeMeHHBIMU
O3HakoMJIEHHE C IIPOCTEHIITNMU CBEIEHUAMI 0 KOPHIX
anrebpamvyecKux ypaBHEHUH, ITOHATHIMA UCCIEN0BAHUS YPABHEHUHI 1
CHCTEM ypaBHEHUIL.

Wsyuenne Teopuu paBHOCUJIBHOCTH YPaBHEHWH U ee IPUMEHEHU.
[loBTOpeHMEe 3ammcu pelleHUs CTAHTAPTHBIX YPaBHEHUN, IIPHEMOB

mpeoOpas3oBaHMsi ypaBHEHWM J[JIsI CBEIEHUS K CTAHJAPTHOMY
YPaBHEHUIO.
Pemenme paimoHaIbHBIX, HWPPAIMOHATIBHBIX, [OKA3ATEJIIFHBIX U

TPUTOHOMETPUUIECKUX YPaBHEHUN U CUCTEM.
Ucnonb3oBanue cBoiticTB u rpaduiroB GYHKIHMNA A8 pPelleHus
ypaBHeHui. [loBropeHne 0CHOBHBIX IIPUEMOB PEIIEHHUS CHCTEM.

WHIMBHUYaJIbHBII OITpOC

- OTuér

CaMOCTOSATENbLHOM
BHEay/IUTOpHOH pabore;

- [IpoBepka pabounx Terpanen;
- [IpoBepounsie paboOTHI;

- MaremaTtunyeckas urpa
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Permenve ypaBHeHUN ¢ IpUMEHEHHEM BCeX MPUEMOB (PA3JIOMKeHUs Ha
MHOKUTENN,  BBEIEHUs  HOBBIX  HEHW3BECTHBIX,  IIOJCTAHOBKH,
rpaduyeckoro Merosa).

Pemenwve cucreM ypaBHeHUN ¢ NpUMEHEHUEM DPA3JIUYHBIX CIIOCOGOB.
OsHaxoMJieHHE C OOIUMH BOIIPOCAMM DEIIeHWs HEepPaBeHCTB u

WCIIONB30BAHUE CBOMCTB H TpaduioB QYHKIMNA [IpH pelnleHun
HepaBeHCTB. Pelenwe HepaBeHCTB W CHCTEM HEPaBEHCTB C
IpUMeHEeHUEeM Pa3JIMYHBIX CIIOCO00B.

[Ipumenenne MaTeMaTAYEeCKUX METO/I0B TUTsT pereHus

COJIepKaTeJIFHBIX 3a71a4 M3 PAa3JIMYHBIX 00JacTedl HAYKH W MPAKTUKH.
WurepuperupoBanme pe3yabTaTOB C YUETOM peasbHBIX OTPaHUYeHUHN

OcHOBHBIE NOHATUA KOMONHATOPUKU -dpoHTaNBHBINT Koc Ne 5
Wsyuenne mpasusia KOMOMHATOPMKM U ITIPUMeHEHHEe IIPH PeNIeHWH | UHAWBHAYyalbHBIHA OIIpOC;

KOM6I/IHaTOpHLIX 3azgad. - Penienue 3a7a4,

Pemntenne xoMOMHATOPHBIX 3a7a4 METOAOM Iiepebopa H II0 MPAaBUIY | - IpoBepounas paboTa

YMHOKEHUS.

OsuakomiieHWEe C TOHSATASMH KOMOMHATOPHUKH: pPa3MENIeHUSIMH,

COYETAHUSAMHY, IEPECTAHOBKAMH W (POPMYJIAMH JJIS WX BBIYKUCJICHUS.

O0bsicHeHre U HpuMeHeHre (OPMYJI JJIs BBIYMCIICHUS] PA3MEIleHUH,

IIePEeCTAaHOBOK M COUETAHUWU IIPU PEIleHUuHN 3a,1aY.

Osunakomuienwe c¢ Owmmomom Hruioroma wm TpeyrossaumroMm Ilackass.

Pelrenne mpaxkTUUYecKuX 3a/1a4 ¢ WCIIOJIb30BAHUEM IIOHSITUNM W IIPABUJI

KOMOMHATOPMKN

QJieMeHTHI TEOPUH BEPOATHOCTU -- OpOHTAIBHBIN U Koc Ne 6
Wayuenne KJIACCHYECKOTO ONpeIeJeHHs BEPOATHOCTH, CBOHMCTB | MHAMBHAYyallbHBIHA OIIPOC;

BEPOATHOCTH, TEOPEMEI 0 CYMMe BEPOSATHOCTE. - Pentenne 3amad;

Paccmorpenne mpuMepoB BEIYUCIIEHUST BeposiTHOCTeH. Perternne 3amau | - BHeyauTopHast

HAa BBIUHCJIeHUEe BeposaTHOcTel cobbiTuiillpemcrapienue naHHbIX camMoCTosTeNbHas paboTa (

(raGaunml, TUarpamMmsl, rpagurmn) coobuieHus, pedepatsr)

OsHaxkoMJleHHe ¢ IIPeICTABJIEHMEM YHCIOBBIX JAHHBIX © HX | _ JIOMAIIHSS KOHTOTbHAS
XapPaKTEePUCTUKAMU. aboTa

Pemenne mnpaxtuuecknx 3agad Ha 00pabOTKY UHCJIOBHIX JAHHBIX, P

BBIUHCJIEHNE X XapAKTEePUCTHEK

IIpameie u IVIOCKOCTH B MPOCTPAHCTBE OpOHTATBHBINA U Koc Ne 4

QopMyJIMpOBKA U IPUBEJEHUE TOKA3aTeJIbCTB IIPU3HAKOB B3aWMHOIO
PACIIOIOKEeHU IPAMEBIX U ILTOCKocTel. PacmosHaBaHue Ha yepTerxax U
MOJIeJIIX PA3JIMYHBIX CJIy4aeB B3aMMHOIO PACIOJIOKEHUS IIPAMBIX U
IJIOCKOCTEH, apryMeHTHpOBaHUe cBoux cyxmeHuii. GopmynanpoBaHue
ompeJieIeHUN, IPU3HAKOB u CBOMCTB mapaJiiesIbHBIX u
HepIeHINKYJISAPHBIX IIJIOCKOCTeH, ABYIPAHHBIX U JIMHEWHBIX yIJIOB.
Brimostnmenne mocrpoeHMs  yIUIOB  MeMKAy IPSIMBIME, IIPAMOM U
IIJIOCKOCTBIO, MEKIY IIJIOCKOCTAMHU II0 OIIMCAHUIO M PAcIo3HaBaHUE UX
Ha MOJeJIaX.

I[IpyumeHenre TIPU3HAKOB ¥ CBOMCTB PACIIOJIOMKEHHUS MPAMBIX U
IJIOCKOCTeH IIpU pellleHun 3aa4.

WNsobpaskenre Ha pHUCYHKAX W KOHCTPYHPOBAHHE Ha MOJEJAX
HepHeHIUKYJIIPOB UM  HAKJIOHHBIX K  IIJIOCKOCTH, OPSMBIX,
napaJiieIbHBIX IIJIOCKOCTEM, YIJIOB MesKOy IPSAMOI M IIJIOCKOCTBIO K
000CHOBaHIE IOCTPOCHUS.

Pemrenne 3amau Ha BBEIYKCIEHHE TeOMeTPUYECKHX BeauduH. OIwcH-
BaHIEe PACCTOSHUSA OT TOYKU JI0 IJIOCKOCTH, OT IIPAMON JI0 IIJIOCKOCTH,
MeRIY IIJIOCKOCTAMU, MEXKIY CKPeITWBAOIIUMUCA IPAMBIMU, MEXKIY
IIPOM3BOJILHBIMU (DUTYPAMU B IIPOCTPAHCTBE.

QopmyaupoBaHUEe U JOKA3BIBAHHE OCHOBHBIX TEOPEM O PACCTOSHUSIX
(TeopeMm CyIIeCTBOBAHUSI, CBOMCTBA).

W3sobpaskenre Ha uyepTeskax W MOAEJSIX PACCTOSTHHUS U 00OCHOBAHUE
cBoux cyxmenuit. OmpeqesieHre ¥ BBIUUCJIEHWE PACCTOSHUN B
npocrpaucrBe. [Ipumenenune dopMys U TeopeM NIAHUMETPUU [JIS
pellleHUs 3aaad.

O3HakoMJIEHHE C IOHATHEM MIapasiIeIbHOTO IPOEKTHPOBAHHUS U €ro
DopMyIMpoOBAHIE  TEOPEMBI O  ILJIOIIAIK
OPTOTOHAJLHON MPOEKITUN MHOTOYTOJILHUKA.

[Iprmenenne Teopum it 000CHOBAHWSI IIOCTPOEHWI YW BEIYHCJICHUI.
ApryMeHTHPOBAHWE CBOMX CY:KICHHH O B3aWMHOM DPACIIOJIOKEHUH
IIPOCTPAHCTBEHHBIX (PUTYD

CBOMICTBAMH.

UHIUBUAYaIBHBIN OIIPOC

- Pemenue pasHoypoBHEBBIX
3a7aq

- [IpoBeneHne «KpyTIoro CTOIa»
10 IPUMEHEHHIO
TEOMETPUYECKUX 3HAHUH B
CTPOMTEIILCTBE

-IIpoBepka pabounx TeTpaaeii;
- CobecenoBaHne 10 OCHOBHBIM
OIpEIENICHUSIM U CBOMCTBAM
-Jlokman

- TectupoBanue
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MHororpaHHUKH - OpoHTaNbHBIN U Koc Ne 14
Onucanve u XapaKTepPUCTHKA DPA3JIMYHEIX BHIOB MHOTOTPAHHUKOB, | MHAMBHAYyalbHBIA OIIPOC;
IIepevurc/JieHrue ux 3JIEMEeHTOB U CBOMCTB. - CoﬁeceﬂOBaHHe;
H3obpaxeHre MHOrOIPAHHMKOB U BBEIIOJHEHHe IIOCTPOEHHA Ha | _ J3roToBJIEHHE MAKETOB
U300pasKeHUsIX U MOJIEJISIX MHOTOTDAHHUKOB. MHOTOTPAHHHKOB
Breruncienue JIUHEHHBIX 9J€MEHTOB M YIJIOB B TPOCTPAHCTBEHHEIX | _ [y urmprit cron
KOHQUTYpaIHAX, apTyMeHTHPOBaHUE CBOUX CYMMEHUM. | _ () e o o 0 CTOSTENBHOI
XapaKkTepUCTHEA u u3obpakeHue cedeHUd, PA3BEPTKU BHeayIUTOPHOH paGoTe;
MHOT'OTPAHHUKOB, BEIYHCIIEHHE IO e T0OBEPXHOCTEH. - BHINOTHEHNE PACYETHBIX PaboT
ITocrpoenne mpocTedmmx ceveHW# Kyba, TPU3MBI, THPAMHIBL | 110 BEIYHCICHHIO Iomanei
[Ipumenenue parToB U cBeIeHUI U3 IITAHUMETPHUH. MHOTOIPaHHHKOB
OsnaxomIteHIE c BHJAMH  CHMMETPHH B  IIPOCTPAHCTBE, | _ JIHKTAHT;
dopmyupoBanure  ompenesieHUE U CBOMCTB.  XapaKTEePHUCTHUKA ’
CHMMETPHUHU TeJI BPaIlleHUus ¥ MHOTOTPaAHHUKOB.
[Ipumenenre  CBOMCTBE  CHUMMETPHUHM TP peIleHHH  3a71ad.
Ucnonb3oBanme mOpUOOpETEHHBIX 3HAHWUM JJIs HCCJIEI0BAHUS U
MOJEeJIMPOBAHUSA HECJIOMKHBIX 3a0aY.
N3obpaskenre 0CHOBHBIX MHOTOTPAHHUKOB M BBIIIOJIHEHNE PUCYHKOB II0
YCJIOBUSIM 3324
Tena Bpamenus OpOHTAIBHBIN U Koc Ne 14
OszuaxomieHue ¢ BHUOJaMM TeJI BpallleHHud, (bOpMyIII/IpOBaHI/Ie Hux I/IH}II/IBI/II[yaHI)HHﬁ OIIpOC;
OIIpeJieJIeHnIl U CBOMCTB. - IIpoBepka pabouux TeTpajeii;
@opMyJIMpOBaHIE TEOPEM O CEUYEeHHH INapa IJTOCKOCTHIO M IIOCKOCTH, | _ J3roTOBJIEHHE MAKETOB
KacaTeJIbHOH K cdepe. MHOTOTPAHHHKOB
XapakTepucTuka ¥ HU300paskeHWe Tesl BpPAIIEHUs, WX PAa3BepPTKH, | _ Kpyrosiit cTox
COTCHILA. . - OT4€T 10 CaMOCTOATENEHON
Pemenme 3amau Ha 1ocTpoeHWe CceYeHUU, BBIUUCICHWE JJINH, o .

. . BHEAYJUTOPHOU padoTe;
paccrosguuit, yryoB, 1wromaneii. IlpoBemenme — morasaTeIbHBIX )
paccy:kIeHUM IIpU pellleHUN 3a1a4. - /lAKTanT;
[IpumeHeHVe CBOMCTB CHMMETPHUU IIPU DpeIIeHWHW 3aJad Ha TeJsa
BpalIeHus, KOMOMHAITHIO TeJL.
WN3obpaskeHre OCHOBHBIX KPYIVIBIX TeJ U BBIOJHEHHE DUCYHKA II0
YCJIOBUIO 33124
N3mepeHusa B reomeTrpuu - OpoHTaNBHBIN U Koc Ne 14
OsHakomyleHMe C MOHATHUAMH IUIOMATM X 00beMa, AKCHOMAMH MU | WHAMBHAYallbHBIA OIPOC;
CBOMCTBAM. - IIpoBepka pabounx TETpameii;
Pemrenne 3amay HA BBUHCIEHWE IUIOMIAMEH IUIOCKUX QUTYpD C | - JIMKTaHT;
IIpUMeHEeHHeM COOTBeTCTBYIOMHUX (GopMysT U (HaKTOB M3 INIAHUMETPUH. | _ 344dT 1o TEOPETHIECKAM
Nsyuenne TeopeM O BBIMHCIEHHH O0OBEMOB IPOCTPAHCTBEHHBIX T, | ppopo (bopmysI)
pellleHHe 3aJa4y Ha IpHMeHeHHe ¢OpPMyJ BBIYUCIEHUA OOBEMOB. | KonrposnsHas paGota
WNsyuenne opmysa [iIsi BBIUHCIEHHUS IUIOMIAfeNd IIOBEPXHOCTEH
MHOTOTPAHHUKOB U TeJI BpalleHUs.
O3HakoMJIEHHE C METOOM BBIYMCIICHUS ILJIOIIATN IIOBEPXHOCTU CPepEL.
Pemrenme  3amau  Ha  BRIUMCIEHHWE — IUIOMIAJENd — IIOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TeJI
KoopauuaTel 1 BEKTOPHI B IPOCTPAHCTBE - ®poHTaNbHBIN U
OSHaHOMJIeHI/Ie C IIOHATHEeM BEKTOpa. I/IsyquHe ;[eKapTOBOfI CHUCTEeMBbI I/IHJII/IBI/IJJ[yaJ'II)HHﬁ onpoc;
KOOPpOIHMHAT B IIPOCTPAHCTBE, IIOCTPOEHHE II0 3aJaHHBIM KOOpIWHATAM | - HPOBepKa pa60qu TeTpaﬂeﬁ;
TOYEK U IIJIOCKOCTEeH, HaXOMXKIeHNe KOOPINHAT TOUeK. - I3roTOBJIEHHE HATIISAIHBIX
Haxosmenwe  ypaBHEHWI  OKPYSKHOCTH,  CQepsl,  ILJIOCKOCTH. oco6Hit;
Brraucienue PACCTOAHME MeH/Y TOTKAMH. -VCTHBI 3a4€T 10 hopMyIam
Wsyduenure CBOMCTB BEKTOPHBIX BEJWYHWH, MIPABUI PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPABHJI HAXOMKICHUSI
KOOPJIWHAT BEKTOPa B IIPOCTPAHCTBE, IMPABUJI JEUCTBUI C BEKTOPAMH,
3aJaHHBIMU KOOPIMHATAMH.
[IpumeneHne Teopun HpHU peIIeHUN 3a7aY HA JEeMCTBUS C BEKTOPAMU.
Wsyuenuwe  craJsIpHOTO  IMPOW3BEIEHUS  BEKTOPOB, BEKTOPHOTO
ypaBHEHUS IPSIMOHM U IJI0CKOCTH. lIprMeHeHMEe TeOpUH MpU pelleHun
3a7a4 Ha JeHCTBUS ¢ BEKTOPAMH, KOOPAMHATHLIA METO[, IpUMeHeH’e
BEKTOPOB [UUIT  BBIYHCJIEHWUSI BEJIWYUH YIJIOB W PACCTOSHUU.
OsHakomJieHMe C JIOKa3aTeJIbCTBAMM TeOpeM CTePEeOMETPUU O
B3aMMHOM PACIIOJIOKEHUN IIPSIMBIX M IIJIOCKOCTEH € HMCIIOJIb30BAHUEM
BEKTOPOB
Urorosas padora: DK3aMeH Koc Ne 15
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JIuct nepeyrBep:kaeHus padbo4eil mporpaMmMbl
B pabouyto nporpammy nucuuriiunbl QV/[. Mamemamuka
BHECEHBI CJICIYIOIINE U3MECHEHUS:
1. YTouneno mecto aucuumuiniel B [ITIICC3, conepxanue QUCIUIIIAHbBI
2. VI3MeHeHbl U pa3pabOoTaHbl CIEIYIONIUE pa3aeibl TPOTrPaMMBbI:
4.1. IlepeueHb KOMIIETEHIIMN C YKa3aHUEM A3TanoB UX (OpPMUPOBAHUA B IMpoIlEcce
OCBOEHUS 00pa30BaTEIbHON MPOTPAMMBbI
4.2. Kputepun M mokas3aTejid OLCHUBAHUS KOMIIETCHIIMN Ha Pa3JIMYHBIX HTAlax UX
dbopMupoBaHus
4.3. Illkasa oleHUBaHUS
4.4. TunoBble KOHTPOJILHBIC 3aJJAHUS
4.5. Meroauueckue Marepuaibl, ONPEAEISIOINE MPOLUEAypbl OLEHUBAHUS 3HAHUWU,
YMEHHI, HaBBIKOB M (WJIM) ONbITAa JACATEIBHOCTHU, XaAPAKTEPU3YIOMIMX JTaIlbl
dbopMUpOBaHUS KOMITETCHITUI
5.3. 0OHOBJIEH MEPEUYCHb OCHOBHOM U JIOMIOJTHUTEIHHOM JIUTEPATYPHI

20



