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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA

«Pemenue 3agay»
OcHOBHOTrO 0011€T0 00pa30BaHUA

(P1rocC 000)
CPOK pean3aiuu S5 JeT



I[InanupyemMble peAMeTHBIE Pe3yJIbTATHI 0CBOEHHUS JIEKTHBHOI0 Kypca 1o
M
IIpeomemmuoie pe3ynbmamot OCBOCHUS RPOTpaMMBbI AJICKTUBHOTO Kypca OPUEHTHPOBAHBI HA
obecrnieueHrne MPeUMYIIeCTBEHHO 001eo0pa3oBarensHOi 1 O0MIEKYIbTYPHOU MOATOTOBKU. OHH JTOJKHBI
o0ecrieynBaTh BO3MOXKHOCTh  JIaJlbHEUIIEr0  yCH€IIHOrO MpO(EeCCHOHAILHOTO  OOydYeHHs] WM

npodeCCHOHATBHOMN 1eSTebHOCTH. M
HarypanbHblie unciia. [Ipoou. Pannonansublediucia
BbinyCKHUK Hay4uTCH: T

® [IOHMMaTbh OCOOEHHOCTH JECSITUYHON CHETEMBI CUMCIICHMUS;

*  ONEpUPOBATH MOHITHIMH, CBI3aHHBIMHUIE IEIIMMOCTBIO HATYPAIBHBIX YKCET;

e BBHIpAXATh 4YUCIA B OJKBUBAIEHTHBIX® Qopmax, BbIOMpas Haubojee HOAXOALIYIO B
3aBUCUMOCTH OT KOHKPETHOM CUTYallUH;

e CpaBHHMBarTh 1 ynopsinounsats e HSHREIAI M ca;

® BBINOJHATh BBIUUCIEHUS C PAllMOHAJIBHBIMU YMCJIAMHU, COYETas YCTHbIE M NMHCbMEHHbIE
npUEMBI BEIYUCICHUH, IPUMEHEHNE KAJIbKYJIATOPA;

® WCHOJB30BATH MOHATUS M YMEHHsI, CBSA3aHHBIC C MPOMOPIHMOHAILHOCTHIO BEJINYNH,
IPOLIEHTaMH, B XOJ€ PELICHUs MaTeMaTHYECKUX 3aJau M 3a/1a4 U3 CMEKHBIX MPEJAMETOB,
BBITOJIHATH HECIIOKHBIE TPAKTUYECKHIE PACUETHI.

JlelicTBUTE/IbHBIE YK CJIA
BbInyCKHHUK HAYYUTCS:

®  UCHOJb30BATH HAYAJIbHbBIE IPEJCTABICHNUS O MHOKECTBE IEHCTBUTEIbHBIX YUCET,;

®  OIEpPHUPOBATH MOHATHEM KBaJIPATHOTO KOPHS, IPUMEHSTh €0 B BEIYMCICHUSX.
AJjredpanyeckue  BbIpa:KeHHs BbINyCKHUK
HAY4YMTCH:

® ONEpPHPOBATH TMOHATHIMHU «TOXKIECTBO», «TOXKICCTBEHHOE IPEOOpa3OBaHME», pEIIaTh
3ajlauy, cojiepkalie OyKBeHHbIE JaHHbIE; paboTaTh ¢ GOpMyIaMu;

®  BBINOJHATH IPeoOPa30BaHUs BBIPAKEHUM, COJEPKALIUX CTEINEHH C LIE€IbIMU IT0KA3aTEeNIIMU
Y KBaJIpaTHbIE KOPHU;

® BBINOJHATh TOXKJECTBEHHbIE MPEOOpPa3OBaHMsI PALMOHAJIBHBIX BBIPRXKEHUI Ha OCHOBE
NpaBWJI ACUCTBUI HAJ MHOTOWICHAMH H aJITe€0panyecKUMHU JAPOOSIMHU;

®  BBINOJHATH PA3JIOKEHUE MHOTOWICHOB Ha MHOYKHTEIH.

YpaBHeHust
BbInycKHUK HAYYUTCS:

® peuarbh OCHOBHBIE BUbI PAllMOHAIBHBIX YPAaBHEHUH C OJJHON NEPEMEHHOM, CUCTEMBI IBYX
YpaBHEHHIA C ABYMSI IEPEMEHHBIMHU;

* [IOHMMaTh YypPaBHEHHWE KaK BAXHEUIIYI0 MaTEeMAaTHYECKYI0 MOJENb ISl OIHCAHUS |
U3y4eHHs]  pa3HOOOpA3HBIX  pEANbHBIX CHTyallud, pemiath TEKCTOBBIE  3a/aud
anreOpanyeckKuM METOJIOM;

* [IPUMEHATH rpaduyecKue MpeaCTaBIeHUs Ui UCCIEI0BaHUs YPAaBHEHU, UCCIIEIOBaHUS U
pEIIeHHS CHCTEM YpaBHEHUI ¢ TByMs TIEpPEMEHHBIMH.

HepaBencrBa
BbInyCKHUK HAy4YUTCSH:

* [IOHMMaThb W MPHUMEHATh TEPMHUHOJOTMIO W CHUMBOJHUKY, CBSI3aHHBIE C OTHOILICHHUEM
HEPaBEHCTBA, CBOMCTBA YNCIIOBBIX HEPABCHCTB,

® pemarhb JHHEWHBIC HEPABEHCTBA C OJHOM MMEPEMEHHON U X CHCTEMBI; pelIaTh KBapaTHbIE
HEpaBEHCTBA C ONOPOH Ha rpaduuecKre MpeCcTaBIeHus.

OcHoBHbIe NOHATHSA. UncT10BBIC PyHKIMH
BbINYCKHUK HAYYUTCH:

®  *[IOHWMATh M HCIIOJIb30BaTh (PYHKIIMOHAIBHBIC TOHSTHS U S3bIK (TEPMHUHBI, CHMBOJINIECKHE
0003HaYeHMUS ),

® CTpOWTbH rpaduKy 3IEMEHTAPHBIX (PYHKIUI; UCCIENOBaTh CBOMCTBA YMCIIOBBIX (DYHKITHA
Ha OCHOBE M3YYEHUS MOBEACHUS UX IPaUKOB;

* [IOHMMAaTh (DYHKIMIO KaK BaKHEHUIITYI0O MAaTEMAaTHUYECKYIO MOJIENb JUIs ONUCAHMsI TPOLIECCOB
U SBJICHUH OKPYXKAIOIIEr0 MHUpPA, MPUMEHATh (PYHKIMOHAIBHBIM SI3BIK JUISL OMUCAHUS U
UCCIIEIOBAaHMS 3aBUCUMOCTEH MeX 1y (PU3MUECKUMH BETHUYNHAMU.



OnucareabHasi CTATHCTHKA

BbINyCKHUK HAYYUTCH:
®  HCHOJB30BATH MPOCTEHIINE CIOCOOBI IPEACTABICHUS M aHATN3a CTATUCTUYECKUX JTAHHBIX.
Cayuaiinble cOObITHS U BEPOSITHOCTh BhImycKHUK
HAYYUTCH:
® HAXOJUTh OTHOCHTEJIBHYIO YACTOTY U BEPOATHOCTh CIYYaliHOTO COOBITHSI.
KomOunnaropuka
BbINYCKHUK HAYYUTCS:
¢ BrImycKHUK Hay4uTCs pemaTb KOMOMHATOPHBIC 33/1a4M HAa HAXOXKICHUE YHClia 00BEKTOB
WM KOMOUHAITHH.
Harnsignas reomerpust
BbInyCKHUK HAYYHTCH:
® pacro3HaBaTb Ha YEpPTEKaAX, PUCYHKAX, MOJEISIX M B OKPYXKAlOIIEM MHUpPE IJIOCKHE U
IPOCTPaHCTBEHHBIE T€OMETPUYECKHE (QUTYPHI;
® pacrno3HaBaThb pPa3BEPTKUM KyDOa, NPSAMOYTOJIBHOTO MapajulejienuIiesa, paBUIbHON
MUPAMUIBL, WIUHIPA U KOHYCA;
®  CTPOUTH Pa3BEPTKU KyOa U MPSAMOYTOIBHOTO Mapaie/ienune a;
® OmpeleNsTh MO JUHEHHBIM pa3MepaM pa3BEPTKH (PUTYpHI JHUHEHHBIE pa3Mepbl camon
burypsl 1 H2060pOT;
®  BBIYHCIATH 00BEM MPSMOYTOIBHOTO MapauIeIeuIea.
I'eomerpuyeckue purypsi
BbInyCKHHUK HAYYUTCS:
® [I0JIb30BAaThCS SA3BIKOM TN€OMETPHUH JUIsl ONMCAHUS MPEIMETOB OKPY)KAIOIIEr0 MUpPA M UX
B3alMHOI'0 PacIlOJIOKEHUS;
® pacro3HaBaTh M M300pakaTh Ha YEPTEXKAX M PUCYHKAX TEOMETPUYECKHE (QUTYpPHl M UX
KOH(UTypaluy;
® HAxOJUTh 3HAYEHUS JUIMH JIMHEHHBIX 3JIEMEHTOB (DUTYp W HUX OTHOIICHHUS, TPATyCHYIO
mepy yrioB oT 0° no 180°, mpumeHsist onpeaeneHus, CBOMCTBa U MPHU3HAKK (UTYp M UX
3JIEMEHTOB, OTHOWIEHHA Quryp (paBeHCTBO, Mojpo0ue, CHUMMETPUH, MOBOPOT,
napajuieIbHbIN MEPEeHoc);
® ONEpHpPOBaTh C HAYAIbHBIMU MOHATUSMH TPUTOHOMETPHM M BBINOJHATH 3JIEMEHTApHbIE
orepanuu HaJ QyHKIUSIMHU YIIIOB;
e pemarh 33JaYd Ha JOKAa3aTeNbCTBO, ONMPAsACh HAa W3Y4YEHHbIE CBOIlCTBa GuUryp u
OTHOILEHUH MEXy HUIMH U PUMEHSISI U3yUYeHHbIE METO/IbI JJOKA3aTENIbCTB;
® pemIaTh HECIOXKHBIE 33/1a4U Ha TOCTPOCHUE, IPUMEHSSI OCHOBHBIE AITOPUTMBI TOCTPOSHMUSI
C TMTOMOIIBIO UPKYJIS U JTUHEHKU;
® pemiath NpocTeHIIne MIaHUMETPUUYECKUE 3a7au B IPOCTPAHCTBE.
H3mepenne reoMeTpu4eCKUX BeJIMIHH
BbinyCKHUK Hay4uTCH:
®  HCIOJIB30BaTh CBOWCTBAa MU3MEPEHHUs JIMH, IJIOLIAAEH M YIVIOB IIPU PELIEHUM 3a1ad Ha
HaXO0’K/JICHUE JJTMHBI OTPe3Ka, AJTMHBI OKPYKHOCTH, AITUHBI IyTH OKPYKHOCTH, TpalyCHOM
MEpBHI yIIIa;
®  BBIYHCIATH IJIOLIAAN TPEYTOJbHUKOB, MIPSIMOYTOJIBHUKOB, apaieIOrpaMMOB, Tpaneluii,
KpPYTOB U CEKTOPOB;
®  BBIUUCIIATH JUIMHY OKPY)KHOCTH, JUIMHY AYTH OKPYKHOCTH;
®  BBIYHUCIATH JJIMHBI JUHEHHBIX 3JIEMEHTOB (DUTYP U UX YIIIbI, UCHIOJB3YS (DOPMYIIbI ITTHHBI
OKPY>KHOCTH M JUIMHBI IYTU OKPYKHOCTH, (hOpMYJIbI TUTOIAAEH GUryp;
® pemarh 3aJaud Ha JI0KA3aTeNIbCTBO C HCIOJIBb30BaHHEM (POpMyN ATUHBI OKPYKHOCTH H
JUIMHBI TyTU OKPY>KHOCTH, GOopMYyJI Itomazeit puryp;
e pemarh NPAKTUYECKHUE 33a[a4M, CBSA3AHHBIE C HAXOXJIECHHEM T'€OMETPUUYECKUX BEIUYHMH
(ucTonb3ys NMpu HEOOXOAMMOCTH CITPABOYHUKY U TEXHUYECKUE CPEICTBA).
Koopaunarsi
BbINYCKHUK HAYYUTCH:
® BBIUMCIATH JUIMHY OTpE3Ka IO KOOpIMHATaM €ro KOHLIOB; BBIYUCISATH KOOPAMHATHI
CEpEIUHBI OTPE3Ka;



®  CIOJIb30BAaTh KOOPAMHATHBIN METOT /ISl U3YUEHUSI CBOMCTB MPSAMBIX U OKPYKHOCTEH.
CoaeprxaHue NporpaMMbl 3J1eKTHBHOT0 Kypca

Ne Ha3BaHnue TeMbl KonuyectBo
4acoB

1. Anrebpanyeckue 3a1aHus 6a30BOT0 YPOBHS 17

2. ['eomerprueckue 3a1a4u 0a30BOr0 ypOBHS 3

3. 3a7aHus MOBBIIIEHHOTO YPOBHS CIIOXKHOCTH 11

4. Wrorosoe 3ansitue 2

5. Pesep 1
O0111€€ KOJIMYECTBO YacoB 34

B ocnoBe kypca Marematuka. 9 xinacc. [logroroska k ['MA -2019: yue6HO-MeTo1nYECKOE
nocobue / [Tox pen. @.®. JIvicenko, C.10. Kynadyxosa. — PoctoB —Ha-Jlony: Jlernon-M. 2018;
Anrebpa. 9-i1 knacc. [ToaroToBka k rocy1apcTBeHHOM nToroBoii arrectanuu-2019: yuedno-
metoaudeckoe nocodue / [ox pen. @. @. JIsicenko. —PocTtos-nHa-Jlony: Jlernon-M., 2008.
Konecnukosa T.B., Munaesa C.C. Tunosie TecTOBBIC 3aaHusa 9 kiacce. M.: «Ok3amen», 2018.
['mazkos, FO.A. TUA. Anre6pa. 9 knacc. ['ocynapcTBeHHas UTOroBas artectaius (B HOBoi popme).
Tematnueckue tecroBble 3amanus / FO.A. I'maskos, M.J. Nanamsunu. — M.: U3gaTenbcTBO
«Dx3ameny, 2018.

1. Anzebpauueckue 3a0anusn 6azoeozo yposnsa (17 u.)

Beenenwe: nenb u copepikaHue 3JIEKTHBHOTO Kypca, popMbl KoHTposst. CTaHAapTHBIN BUI YHCTIA.
OxpyrieHue u cpaBHeHue uucell. bykBeHHble BelpakeHUs. O01acTh JOMyCTUMBIX 3HaueHU. DopMyIIbl.
[Tponentrl. Crenensb ¢ nenslM nokaszareneM. MHorounensl. [IpeoOpazoBanue BoipaxkeHui. Pasnoxxenue
MHOIOWJIEHOB Ha MHOXuTenu. AusreOpanyeckue apobu. CokpaieHue anredpandeckux ApoOeil.
[Ipeo6pa3oBanus pauroHanbHbIX BhipaxkeHuil. KBagpaTubie kopHU. JIMHEHbIE U KBaipaTHbIE YPaBHEHUSI.
Cuctembl ypaBHeHui. CocTaBieHHe MaTEMaTUYECKOW MOJIENIH 0 YCIOBHUIO 3a7a4ui. TeKCTOBBIC 3a/1auu.
HepaBencTBa ¢ OHOW NEpPEMEHHONW W CUCTEMbl HEPABEHCTB. PerieHue KBaJpaTHBIX HEPABEHCTB.
[locnenoBarenbHOoCcTH W Tporpeccuu. PexyppeHTHble QopMmysbl. 3agadyd, peliaeMble € MOMOILBIO
IIPOrPECCUN.

Oynkuuu U rpapukia. OCOOEHHOCTH PACIONOKEHHS B KOOPAUHATHOM MJIOCKOCTH TpaUKOB HEKOTOPBIX
(GyHKUIMH B 3aBUCUMOCTH OT 3HAYEHMs MapaMeTpoB, BXOJAMIMX B (GOpMyIbl. 3aBUCUMOCTb MEXIY
BenuunHaMu. lIpeacraBieHue JaHHBIX B BUAE TaOMUL, JauarpaMM M rpaukoB. DJIEMEHTHI
KOMOWHATOPUKH, CTaTUCTUKU U TEOpUU BeposiTHOcTe. Moja, mMeauaHa, cpeiHee apudmMeTHdeckoe.

CraTtucTH4ecKue XapaKTCPUCTHUKHU. Pemienue 3amauy. 3amnonHeHne 0JaHKOB 9K3aMEHAIIMOHHOM pa6OTBI.

2. I'eomempuueckue 3a0auu 6a3068020 ypoens (3 u.)
TpeyroJIbHUKH, YeTBIPEXYTONBHUKU. PaBEHCTBO TPEYroJIbHUKOB, MOoj00ue. DOpMyIbl TIIOMIA M.

HpOHOpI_II/IOHaJIBHBIC OTPC3KH. OKPY)KHOCTI/I. VTIbl: BIUCAaHHBIC U HCHTPAJIbHBIC.

3. 3aoanusn nosviuiennozo ypoeus cioxcnocmu (11 u.)
[IpeoOpa3oBanus anredpandeckux BelpakeHU. ApudmMerndeckas U TeoMeTpudecKkasi MpOTrPeCcCHH.

Hccnenosanue Gpynkuuu u noctpoenue rpaduka. Kycouno-3agannsie pynkuuu, [locrpoenne rpadukos c
MonyneM. pemeHue Hanbombiiee 1 HauMeHbliee 3HadeHus] QyHKIUU. 3a/1a4dl Ha JIBH)KEHUE. 3a/lau Ha
cmecH, cruiaBbl. CIIOKHBIE TPOIEHTHI. 3aJadyd Ha COBMECTHYIO paloTy. 3ajaHusi ¢ THapamMeTpoM:
uccienoBaHue rpaukoB QpyHKIUH, pelieHne ypaBHEHUNH M HEPaBEHCTB C MapamMeTpoM. 3HAKH KOpHEH
KBaJpaTHOTO TpexuwieHa. PacmonoxkeHue kopHeW KBagpaTHoro TpexwieHa. [lapametps a, b, ¢ 1 KopHU

KBaJIpaTHOTO TpexwieHa. [ eoMeTpuuecKue 3a1auH.
4. Umozosoe 3anuamue (2 u.)
[TpoBeeHne UTOroBOM KOHTPOIBHOM paboThl Mo MaTtepuanam u B popme ['MA.
5. Pe3epn (1 4.)
O6o00muIeHre MaTepualia U3y4eHHOTo Kypca.



TemaTnuyeckoe JIaHUPOBaHUE

No Tema 3ansaTus KoJu-Bo
4acoB
1. Aaredpauyeckue 3aanus 6a3oBoro yposHs (174.)
1. | CrangaptHblil Bug uncia. OKpyrieHue U CpaBHEHUE YUCEN 1
> bykBennsbie BeipakeHusi. O051acTh AOMYCTUMBIX 3HAUCHUH. 1
" | ®opmybl
3. 3aga4u Ha MPOLICHTHI 1
4. | CremneHb C LI€TIbIM IIOKa3aTeIeM 1
5. | MHorounensl. [IpeobpazoBanue BbpaxeHU 1
6. Anre6pquVeCKI/Ie npoou. [IpeobpazoBaHus pallMOHATIBHBIX 1
BbIpa)KEHU I
7. | KBagparHeie KopHU 1
8. | JIuneliHble 1 KBaipaTHBIE YPaBHEHUS 1
9. | Cucremsbl ypaBHEHUN 1
10. | CocraBieHure MaTeMaTUYECKOW MOJIEIH 110 YCIOBHIO 3a7a4n 1
11. | TexcroBrle 3amauu 1
12. | HepaBeHcTBa C 0/1HOM IEPEMEHHON U CUCTEMbI HEPABEHCTB 1
13. | Pemienue kBaJipaTHBIX HEPABEHCTB 1
14. | IlocnenoBaTenbHOCTH U MIPOTPECCUU 1
15. | @ynkuuu u rpaduku 1
16. [TpencraBieHue JaHHBIX B BUJAE TaOIUL, Uarpamm U 1
rpadukoB
17 OeMeHThI K?M6I/IH&TOpI/IKH, CTaTUCTUKH U TEOPUU 1
BEPOSITHOCTEN
2. T'eomerpuueckue 3aga4u 0a30B0ro ypoBusa (3 4.)
18. | TpeyroabHUKH U YETHIPEXYTOIbHUKUA. DOPMYJIBI TIIOMIAIN 1
19. | PaBeHCTBO TpeyroiabHUKOB, IOJJOOHE TPEYTOJIbHUKOB 1
20. | OxpyxHocTH. BrincanHble ¥ IEHTPAJILHBIE YIJIBI
3. 3agaHus NOBBILIEHHOTO YPOBHS ciaoxkHocTu (11 4.)
21. | IlpeoOpa3zoBanus anreOpanuecKkux BbIPaKEHHM 1
22. | Apudmernyeckas u reoMeTpUUECcKas IPOrpeccuu 1
23. | UccnenoBanue GyHKINN U TOCTPOEHHE Tpaduka 1
24. | HauOosnpliee 1 HaMMeHblIEe 3HAUEHUS PYHKINN 1
25. | 3amauu Ha IBIDKEHUE 1
26. | 3amayu Ha CMECH, CIIJIAaBLI 1
27. | 3amauu Ha COBMECTHYIO paboTy 1
28. | 3agaHus Ha NEpeNUBaHUA 1
29. | 3apgaHus ¢ mapaMeTpom 1
30. | 'eomeTpuyeckue 3aaauu 1
31. | I'eomerpuueckue 3agaun 1
4. Urorosoe 3ausitue (2 4.)
32. | UroroBas koHTpoJibHAsA paboTa — TecT B popme OI'D 1
33. | UroroBas koHTpoJsibHAsA paboTa — TecT B popme OI'D 1
5. Pe3epsn (1 4.)
34. | Ob6obueHne MaTeprana U3y4eHHOro Kypca 1
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