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Pabouast mporpamma oOmeobpazoBarenbHol yueOHOM muctuiinHbel  YI10.04 Maremaruka
pazpaboTana Ha OCHOBE TpeOOBaHUU (eaepabHOTO TOCYJAPCTBEHHOTO 00pa3oBaTEIbLHOTO
CTaHJapTa cpeHero oomero oopaszoBanus (nmprka3 MunucTepcTBa 00pa3zoBanus U Hayku PD ot 17
Mmast 2012 r. Ne 413), ¢ yuerom tpeboBanuiit ®I'OC CIIO no cnenuansnoctu 38.02.01 Dxonomuka
n Oyxrantepckuii yder (mo otpacisim) ot 05 despans 2018 r. Ne 69, mpodwuns momydaemoro
npoeCCHOHATBHOTO 00pa30BaHUsl W MPHUMEPHOH MporpamMmbl 0011eo0pa3oBaTebHON yueOHOU
JTMCHIUTUTAHBI «MaTeMaTuKa.

ABtop-coctasutens: [Tucapenko 1.B.

PaGouast mporpamma paccMoTpeHa U OJ00OpeHa Ha 3acelaHMd KadeApsl MaTeMaTHKH |
MH(POPMATUKH.

ITpotokon Ne 10 ot 29.05.2023 1.
3aBenyronmii kadeapoit MaTeMaTuK ¥ HHOOPMATHKH / [)ﬁz/ | JLYO. OBcsinunkas
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1. O0masi xapakTepucTuKa padodeil nporpaMmbl 0011e00pa30BaTeIbHOM
yueOHou mucuuminnabl YI10.04 MaremaTnka

1.1. Mecto y4eOHOIi AUCHUILVIMHBI B  CTPYKTYpe OCHOBHOIi  mpogeccuoHaIbLHOI
00pa3oBaTeJIbHOM MPOrpaMmMbl (POrpaMMbl MOATOTOBKH CIIENMAJINCTOB CPeIHero 3BeHa)

[TpodwmibHas yueOHast JUCIUIUIMHA 0011e00pa30BaTEILHOTO ITUKIIA
1.2. TpeboBaHusA K pe3yJibTATaM OCBOEHMSI JUCIHUTIIMHBI

Cognepxanne pabodeld mporpammbl 1O 0O0IIEO00pa30BaTEIbHON YyYCOHOW MUCIUTUIMHE
VI10.04 MatemaTrka HanmpaBjIeHO HAa JOCTHKEHUE CIACAYIOIIUX LIEJICH:

- obecrieunTh CHOPMUPOBAHHOCTH MPEACTABICHHUIA O COIUATBHBIX, KyIbTYPHBIX U HCTOPHUECKUX
(haKTOpPOB CTAaHOBJICHHS MaTEMaTHKH,

- obecrnieueHrne cHOPMHUPOBAHHOCTU JIOTUYECKOTO, ANTOPHUTMHYECKOTO, M MATEMATHYECKOTO
MBIIIJICHHS;

- obecrnieueHne Cc(HOPMHUPOBAHHOCTH YMEHUW MPHUMEHSATH IIOJYYCHHBIC 3HAHUS TIPU PEIICHUU
pa3IMYHBIX 3a/a4;

- obecrnieueHne chopMHPOBAHHOCTH MPEIICTABICHUA O MaTEMATHKE KaK YacTH OOIIEYeTIOBeUSCKOM
KYJIbTYpPbl, YHUBEpPCAJIbHOM SI3bIKE HAyKH, IO3BOJISIIOLIEM OIKCHIBATh W M3Yy4aTh pPEHAJIbHBIC
MPOIIECCHI U SIBJICHUA.

OcBoenue comepxkaHusi — obOmreoOpasoBarenbHON — yueOHoM  mucuuiumasl — Y110.04
Matemaruka 00ecIieuuBaeT JOCTHKEHNE 00YyJaIOUMUCS CIISAYIOMUX PE3yIbTaTOB:
JUYHOCMHBIX:

- c(hOpMHUPOBAHHOCTH MPEIICTABICHUA O MaTeMaTHKE KaK YHHUBEPCATHLHOM SI3bIKE HAYKH, CPEICTBE
MOJICTTUPOBAHMUS SIBIICHUI U MIPOIIECCOB, UIEAX U METOJIaX MaTEeMaTUKHU;

- I[OHHUMAaHHE 3HAYMMOCTHU MaTeMaTHKHU JUIST HAYyYHO-TEXHUYECKOTO nporpecca,
c(OpPMUPOBAHHOCTh OTHOIIIECHUS K MaTeMaTHKE KaK K 4acTH OOIEYeIOBEYECKOW KYyIbTYphl uepe3
3HAKOMCTBO C UCTOPUEN Pa3BUTHSI MATEMATHKH, BOJIFOLIUEN MAaTEMATHYECKUX HUJICH;

- pa3BUTHE JIOTHYECKOTO MBIIUIEHUS, MPOCTPAHCTBEHHOTO BOOOPaXXEHUS, aNTOPUTMHUYECKOI
KYJIbTYpPbl, KPUTUYHOCTU MBIIIJIEHUS! HA YPOBHE, HEOOXOIMMOM JUIsl Oyayliel npogeccuoHanbHON
JesITeNIbHOCTH, IS TPOJOKEHHsI 00pa30BaHus U cCaMOOOPa30BaHMUS;

- OBJAJCHUE MAaTEMAaTUYECKUMH 3HAHUSAMH U YMEHUSIMH, HEOOXOUMBIMU B TTOBCEIHEBHOMN KU3HHU,
JUIS OCBOEHUSI CMEXHBIX €CTeCTBEHHO-HAYyUHBIX AUCHUUIUIMH U TUCIUIUIMH MPOQPEeCcCHOHATBHOTO
LUKJIA, 7151 TIOy4YeHus: 00pa3oBaHusl B 00JACTAX, HE TPEOYIOMIUX YIIyOJICHHOW MaTeMaTH4eCKOM
IIOJITOTOBKH;

- TOTOBHOCTb M CIOCOOHOCTH K 0Opa30BaHUIO, B TOM YHCJIE CaMO0OpPa30BaHUIO, HA TMPOTHKEHUN
BCEH JKM3HU; CO3HATEIIbHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCJIOBHIO YCIHEITHOM
npodeccnoHanbHOM U 0OIIECTBEHHOH AEITeTbHOCTH;

- TOTOBHOCTB U CITOCOOHOCTH K CAMOCTOSITEILHOM TBOPUYECKON M OTBETCTBEHHOM JESITEIILHOCTH;

- TOTOBHOCTh K KOJIJISKTUBHOUW paboTe, COTPYJHUYECTBY CO CBEPCTHHUKAMU B 0Opa30BaTeIbHOU,
0OIIIECTBEHHO TOJIE3HOM, YI€OHO-UCCIIeI0BATEILCKOM, MPOSKTHOM M IPYTUX BUIAX NEATCILHOCTH;

- OTHOIICHHE K TPOPECCHOHATHHONU MAEATeTbHOCTH KaK BO3MOXKHOCTH Yy4YacTHSl B PEIICHUU
JUYHBIX, OOMIECTBEHHBIX, TOCYaPCTBEHHBIX, OOIIEHAIIMOHATBLHBIX MTPOOJIEM;

MemanpeomMemHvlx:

- yYMEHHE CaMOCTOSITEIIHBHO OMPEACNATh IEJIU NEATSIbHOCTH U COCTAaBJIAThH TJIAHBI IEATEIbHOCTH;
CaMOCTOATENIbHO OCYILECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH AEATEIbHOCTh; UCIIOIb30BAThH
BCE BO3MOXKHBIE PECYPCHl [JIsi JOCTWIKEHUS TIIOCTaBJICHHBIX IIeJIed W pealu3aluy ITUTaHOB
NesITeIbHOCTH;, BBIOMPATH YCIIEITHBIE CTPATETUH B PA3IMUHBIX CUTYAIUsX;

- yMEHHE MPOAYKTUBHO OOIIATHCS M B3aUMOJCHCTBOBAThH B MPOIECCE COBMECTHOM JESATEIHHOCTH,
YUUTBIBATh MMO3ULIUU APYTUX YIACTHUKOB JESATENbHOCTH, 3P (EKTUBHO pa3peniatb KOH(OIUKTHI,

- BIIaJieHHE HABBIKAMH TMO3HABATEIHLHOM, yUeOHO-UCCIIEOBATEIHCKON 1 IPOSKTHON JIEATETbHOCTH,
HaBBIKAMHU pPa3pelieHus] MpodJieM; CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOUCKY
METO/IOB PEUICHUS TPAKTHYECKUX 3a/a4, MPUMEHEHHUIO PA3JIMYHbIX METOAOB TO3HAHUS;
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- TOTOBHOCTh W  CIOCOOHOCTH K  CaMOCTOSITENIbHOM  MH(OPMAIMOHHO-TIO3HABATEIHHON
NEeSITeIbHOCTH, BKIIOYash YMEHHE OPUEHTHUPOBATHCS B PA3NMUYHBIX HMCTOYHUKAX WH(pOpMammu,
KPUTHUYECKH OIICHMBATh M HHTEPHPETUPOBATh HH(OpPMALMIO, MOJy4aeMyl U3 pPa3IMYHBIX
HMCTOYHUKOB;

- BJAJICHUE S3bIKOBBIMHU CPEJICTBAMHU: yYMEHHE SICHO, JIOTMYHO M TOYHO H3JaraTh CBOIO TOUKY
3pEHHUsI, UCTIOIb30BATh a/ICKBATHBIC SI3bIKOBBIE CPEJICTBA;

- BJIQJICHUE HABbIKaMU IO3HABaTeNIbHON pedieKkcuu Kak OCO3HAHUSI COBEpIIAEMBIX JIEHCTBUN U
MBICJIUTEJIBHBIX TPOLIECCOB, UX PE3YJIBTATOB M OCHOBAHMI, TPAHUIl CBOETO 3HAHWS M HE3HAHUS,
HOBBIX MIO3HABATEIBHBIX 33J1a4 U CPEICTB JIJIS UX JOCTHIKCHHUS,

- IEJCYCTPEMJICHHOCTh B IOWCKAX WM TPHHITHH PEIICHUH, COOOPa3HUTEeNbHOCTh W WHTYHUIIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUI; CIOCOOHOCTh BOCHPUHUMATH KpacoTy H
rapMOHHUIO MUDA,

npeoMemHubIxX:

- c(hOpMUPOBAHHOCTh TPEACTABICHUN O MaTeMaTHKE KaK 4YaCTH MHUPOBOU KYIBTYPBl M MECTE
MaTEeMaTHKUd B COBPEMEHHOW IIMBWIIM3AIMM, CHOCO0ax OMUCAaHUS SIBICHUN peaJbHOrO0 MUpa Ha
MaTEeMaTUYECKOM SI3BIKE;

- chOpMUPOBAHHOCTh MPEACTABICHUI O MaTeMaTHYeCKUX TMOHATHSIX KaK BaKHEHIINX
MaTeMaTUYeCKUX MOJIENSAX, MO3BOJSIOMIUX OMUCATh M W3y4yaTh pa3HbIE MPOIECCH U SBJICHHM;
MMOHMMAaHKUE BO3MOKHOCTH M aKCHOMETPUYECKOTO MOCTPOSHUSI MAaTEMAaTUYECKUX TEOPUH;

- BIIaJICHWE METOJaMU JIOKA3aTeIbCTB M aJTOPUTMOB pEIICHUS, YMEHHE UX MPUMEHATD,
MIPOBOAMTD TOKA3aTEIbHBIE PACCYKIACHHS B XO/I€ PEILICHUS 3a7a4;

- BIIAJIeHWE CTaHJAPTHBIMM TMPUEMAMH PEIICHUS PpAUUMOHAIBHBIX U  HPPALMOHAIBHBIX,
MOKAa3aTeIbHBIX, CTENEHHBIX, TPUTOHOMETPHUYECKUX YypaBHEHUH U HEPABEHCTB, HX CHUCTEM;
WCIIO0JIb30BaHUE TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM, B TOM YHCIIE JJIS MTOUCKA MYTH PEIICHUS U
WUTIOCTPAIK PEIICHUs yIIPaBICHUI 1 HEPaBEHCTB;

- c(hOpMHUPOBAHHOCTH IMPEACTABICHUN 00 OCHOBHBIX TOHSATHSX MAaTEMAaTHYECKOTO aHAIU3a M UX
CBOMCTBAax, BIAJEHHE YMEHHEM XapaKTepU30BaTh TIOBelIeHUE (YHKIM, WUCHOIb30BaHUE
MOJTYYEHHBIX 3HAHUH JIJIs1 ONTUCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH |

- BJaJICHHE OCHOBHBIMU MOHATHUSMHU O TUIOCKUX U MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYpaX,
WX OCHOBHBIX CBOMCTBaX; c(HOPMUPOBAHHOCTH YMEHHUS PACIO3HABATh T€OMETPUUECKUE (PUTYPHI HA
yepTexkax, MOJENAX U B peaTbHOM MUPE; IPUMEHEHHE U3YYEHHBIX CBONCTB reOMETpUYEeCKUX (puryp
1 hopMyI I perIeHUsI TEOMETPUUYECKUX 3a/1a4 U 337124 C MIPAKTUUECKUM COJIEP KaHUEM;

- chOpMUPOBAHHOCTh TPEJCTABICHUNA O TpoIeccax U SBICHHIX, UMEIONIMX BEPOSATHOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pEaJbHOM MHpPE, OCHOBHBIX TOHSITHSIX
3JIEMEHTapHON TEOPUHU BEPOATHOCTEN; YMEHUE HaXOJIUTh U OLEHUBATH BEPOSITHOCTU HACTYILICHUS
COOBITUH B TMPOCTEHIIMX MPAKTUUECKUX CHUTYAIUSIX M OCHOBHBIC XapaKTEPUCTHKU CIIyYalHBIX
BEJINYUH;

- BIIaJIeHHE HABBIKAMH HCTIOJb30BaHUs TOTOBBIX KOMITHIOTEPHBIX TPOrPAMM MPU PEIICHUH 3a]1a4.

Ilepeuyenn popmMupyeMbIX KOMIIETEHIHI

Obwue xomnemenyuu (OK):

OK 2 Hcnonmp30BaTh COBpEMEHHBIE CPEICTBA IMOMCKA, aHAJIH3a M MHTEPIPETallid UHPOPMALUU U
MH(OPMAIMOHHbIE TEXHOJIOTHH IS BBIMOJIHEHHS 3a/1a4 IPOpEeCCUOHATIBHOM J1eTeTbHOCTH.

OK 4. DddexTnBHO B3aUMOICHCTBOBATh U PabOTaTh B KOJIJICKTHBE U KOMAHJIE.
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JINYHOCTHBIE Pe3yJIbTAThI PeaJu3alHui POrpaMMbl BOCIIUTAHUS

JInuyHOCTHBIE pe3yJIbTaThI

Kox JM4HOCTHBIX

0€30MacHOCTH, B TOM YHUCJIe IHU(PPOBO.

peanu3aluy NporpaMMbl BOCIIMTAHUS pe3yJIbTaToB
(Oeckpunmopui) peaju3anuu

NMpOrpamMMblI
BOCIIUTAHUS

IIposiBnsromuid ¥ JEMOHCTPUPYIOIIMH  YBaXKEHME K JIIOIIM  TpyZa, JIP 4

OCO3HAIOIIMKA  IIEHHOCTh  coOcTBeHHOro  Tpyaa.  Crpemsmmiics — K

(GopMHpOBaHHIO B CETEBOM cpele JIMYHOCTHO H  MPO(EeCcCHOHATIBLHOTO

KOHCTPYKTHUBHOTO «IIM(POBOTO ClIEa.

3aboTsmuiics O 3alluTe OKPYXAIOMIeH Cpelbl, COOCTBEHHOW W dyKOi JIP 10

2. CTpyKTYypa M cojJep:kaHue 00111e00pa3oBaTeIbHON YUeOHOH AUCIIUIINHBI

2.1. O6bem 0011€00pa3oBaATENIbHOI Yy4eOHOM TUCHUILINHBI U BUIbI Y4e0HO# padoThl

. O0bem
Bun yuedHoii paGoTsl 4ACOB 1 cemecTp 2 cemecTp
O6beM 00pa3oBaTeIbHOM MPOrpaMMbl yUeOHOM 210 68 142
AUCIHUTLTHHBI
B TOM YHCJIE!
TEOpPETUYECKOEe 00yUeHHE 76 20 52
MIPAKTUYECKUE 3aHATUS 130 48 80
KOHCYJIbTallH 12 - 4
camocmosmenvHas paboma
[IpomexyTouHas arrectanus B popme 6 IK3aMeH
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2.2. TemaTHYecKHii NJIAH U cojlep:KaHue 0011e00pa3oBaTe/ibHOI yueOHoii nucuumiudabl YI10.04 MatemaTuka

. OcBauBaemble
HanmenoBanue Copaepxxanne yyeOHOro MaTepuaJa, jaboparopusie | O0bem XapaKkTepUCTHKA OCHOBHBIX BH/A0B y4eOHOM
pa3aenoB U TeM U NpaKTH4YecKne padoTsl 4acoB AeATeJbHOCTH 00y4aloIuXxcs DJCMENTEL |
KOMIIeTeH M i
1 2 3 4 5
1 cemect
Beenenue Copep:xkanne yueOHOro MaTepuaJia: 2 O3HaKOMJICHHE C POJNBI0O MaTeMaTHKH B HayKe, TEXHUKE, 0K 2,4
MaremaTuka B HayKe, TEXHHKE, 3KOHOMUKE, 9KOHOMHKE, WHPOPMALMOHHBIX TEXHOJIOTHSIX u JIP 4,10
WHPOPMALMOHHBIX TEXHOJIOTHSIX M TPaKTHUECKOH IPaKTUYECKOW JesTenbHocTH. O3HAKOMIIEHHE C LESIMU U
nesitenbHOCTH. Llenu u 3agaum u3y4eHus: MaTeMaTUKU 3ajjayaMy U3y4eHHsI MaTeMaTHUKHU TP OCBOCHUH mpodeccuit
mpu ocBoernu npodeccuit CIIO m cnenmambHOCTEH CIIO u cnennansHOcTel CIIO
CIIO (Jlexuus-BU3yamu3aisi).
Tema 1. Copaepxxanue yueOHOro MaTepuaJia: 2 Beimonnenne apudMeTHyecKuX ACUCTBHNA HaA YUCIAMH, OK 2,4
PazButne mmoHSTHS HCHBIC U palHdOHAIbHBIC YHCIA. I[CﬁCTBHTGHLHBIG CcoyeTasd YCTHBIC M MHMCBMCHHBIC ITPHUCMEI. Haxoxnenne JIP 4’ 10
0 4ucie yycna (Ipo6aeMuas nexiys). OpUOMMKEHHBIX 3HAYEHWH BEIMYMH M I[OTPELIHOCTEN
IMpakTuueckne 3aHATUAL 2 BBIYUCIICHUH (aOCONMIOTHOW M OTHOCHTENBHOW); CpaBHEHHE
ApudmeTHyecKre ISUCTBUs HaJl YUCIaMH, CPAaBHEHHE YMCTOBBIX  BhIpwkeHui.  Haxoknemne — ommbok B
YHCIIOBBIX BHIPAKEHHUI. npeoOpa3oBaHUAX M BBIYMCICHUSAX (OTHOCUTCS KO BCEM
MMyHKTaM TMporpaMMbl). O3HaKOMJIEHHE C NPOCTEHIINMU
CBEJCHUSIMM O KOPHSX aureOpandeckux ypaBHEHMH,
MOHATHSMU ~ HWCCIIEIOBAaHUS  YPaBHEHHMH U CHUCTEM
ypaBHeHui. [loBropeHue 3amucu pelieHusl CTaHIapTHBIX
YpaBHEHUH, TNPUEMOB TMpeoOpa3oBaHUS YpPaBHEHHH IS
CBEJICHUSI K CTAaHJAPTHOMY YPaBHEHHIO.
Tema 2. Copep:xkanue y4e0HOr0 MaTepHaJia: 2 OzHakOMJIEHHE C IIOHATHEM KOpPHA N-¥  CTEIHEHH, OK 2,4
Kophu, crenenn 1 | Kopau n crenenn. KopHu HaTypallbHON CTEEHU U3 CBOICTBAMH PaJMKaJIOB M NMPABUJIAMU CPABHEHHS KOPHEM. JIP 4, 10
JorapuQMbl uucna U Mx cpoicTBa. CTENeHH € pPalHOHATBHBIMU DopMyIMpPOBAaHUE OINPEACICHNS KOPHS U CBOMCTB KOpHEH.

MTOKa3aTeISIMH, UX  CBOWCTBa. Crenenn ¢
JNEeHCTBUTEIBHBIMY TMOKa3aTenaMu. CBOWCTBA CTENEHU
C IEWCTBUTENFHBIM MTOKa3aTeeM.

Jlorapudgm. Jlorapugm yHcaa. OcHoBHOE
JnorapuMuIeckoe  TOXKJAECTBO.  JlecATHUHBIE U
HaTypanbHble Jorapudmer. [lpaBwia pedcTBuil C
norapudmamu. [lepexos Kk HOBOMY OCHOBaHHIO.
IIpeoOpa3oBanue anredpanyecKux BbIPAKEHUIA.
[IpeoOpa3oBaHue pauMOHANBHBIX, HPPALMOHAIBHBIX
CTETIEHHBIX, ITOKA3aTeNbHBIX W JOrapupMUIECKUX
BBIPAKEHUI.

Breruncnenne wu cpaBHeHume KopHed. I[IpeoOpasoBanue
YUCIOBBIX W OYKBEHHBIX BBIPOKEHHH, COJEpXKalluX
paaukansl. Pemenue uppauOHAIbHBIX YPaBHEHUM.
O3HakOMJIEHHE C TIOHATHEM CTENEHH C JEHCTBUTEIBHBIM
MTOKa3aTeJIeM.

3anuchIiBaHWE KOPHSA N-W CTENEHW B BUAE CTENEHH C
JIpOOHBIM TIOKa3aTeineM U HaobopoT. PopMyIupoBaHHE
CBOICTB CTEIIEHEM. Brruncnenue CTerneHen c
paloHANbHBIM ~ TIOKa3aTeleM, CpaBHEHHE  CTEeHEei.
[IpeobpazoBanue 4YHMCIOBBIX M OYKBEHHBIX BBIPAXKECHHIH,




ITpakTHYecKkye 3aHATUS

Brplunciienne u cpaBHEHUME KOpHEW. BrinmonHeHue
pacyeToB C paauKaiaMd. PemieHue nppanMoOHaIbHBIX
ypaBHeHH. HaxoxkaeHue 3HaueHUWd CTENeHel C
palroHaIbHBIMU MOKAa3aTeIsIMHU. CpaBHeHue
creneHeit. [IpeoOpazoBanmsi BRIpaKEHUH, COMEPIKAIITIX
cTeneHu. PemieHue  MOKa3aTeIbHBIX  ypaBHEHMIA.
Pemienue mpukiaaHbIX 3a1a4.

Haxoxnenue 3HAYEHUHN morapuma o
MPOU3BOJIBHOMY OCHOBaHUK. Ilepexon oT omHOro
OCHOBaHHS K Jpyromy. BeluucieHume U CpaBHEHHE
norapudmos. JlorapudmupoBanre ¥ MOTCHIUPOBAHUE
BeIpakeHw. [[puOIkeHHbIe BRIYUCICHIUS U PEIICHUS
MPUKJIATHBIX  3a7ad. PemieHue JorapudMuuecKux
YpaBHEHUI

COZepKallluX CTENEHH, IpHUMEHss CBOMCTBa. Pemenue
MOKa3aTeNbHbIX  ypaBHeHuH. Haxoxzaenue  3HaueHH
norapudma 1O TPOU3BOJILHOMY OcHOBaHMIO. Ilepexon ot
OJIHOTO OCHOBaHHUS K JIpyroMmy. BrruncieHue um cpaBHEHHE
morapudmoB. JlorapudmupoBanne W TOTCHIMPOBAHUE
BBEIpOKCHHA. BhIToMHEHNE NpeoOpa3oBaHUN BBIPAKCHUH,
nprMeHeHue GopMyIl, CBI3aHHBIX CO CBOMCTBAMH CTEIICHEH
n gorapudmos. Ormpenenerne o00JACTH  JOITYCTHMBIX
3HAYCHUU  JIOTapU(MHUUECKOTO BBIpAXKCHHUSA. Perienme
Jorapu@MHUYECKUX ypaBHeHHH. Vcrmonb3oBaHWE CBOICTB
¢GyHKUMI IS cpaBHEHHWS ~ 3HAYCHWH  CTENeHed |

norapuMoB. Pewenue MOKa3aTeIbHbBIX u
JorapuPMHUIECKUX YPaBHEHUH U HEPABEHCTB 110 M3BECTHBIM
aJIropuTMam.

[loctpoeHne TpadMKOB CTETIEHHBIX H JIOTAPU(YMHUUIECKUX
GyHKIHIA

Tema 3.
IIpsimble 1
IJIOCKOCTH B
MPOCTPAHCTBE

Coaep:xanue y4eOHOro MaTepuaJia

B3aumnHoe  pacmonokeHue ~— ABYX ~— NPSAMBIX B
npoctpaHcTBe. [lapannenbHOCTh NPSIMOM U MIIOCKOCTH.
[MapannensHOCTh TUIOCKOCTEH. [lepreHnuKyIsIpHOCTH
HPSIMOM U IIJIOCKOCTH.

[lepnieHauKyIAp ¥ HAKJIOHHASL. YTOI MEXIY NPAMOU H
IUIOCKOCTBIO.  JIBYIpaHHBIH  Yroia. YTol MExIy
IUIOCKOCTSIMH. [leprnenANKyIIPHOCTD JIBYX
IIJIOCKOCTEM. l'eomerpuueckne  mpeoOpa3oBaHUS
MPOCTPAHCTBA: MapaIeNbHbII IEPEHOC, CHMMETPHS
OTHOCUTEIIBHO IUIOCKOCTH. [NapannensHoe
MpoeKkTHpoBaHue. M300paxkeHHe NPOCTPAHCTBEHHBIX

¢uryp

IIpakTHyeckure 3aHATUS

[TapannensHOCTh NpsAMONM U IUIOCKOCTU. B3ammHoe
pacIoNOKEHUE NPAMBIX B IPOCTPAHCTBE, YIOJ MEXKIY
npsmbeiMu. [lepnieHauKyisip U HakJIOHHas. Penienue
3aJad  Ha T[PUMEHEHUE MO TEOpeMbl O Tpex
NEePHEHANKYISIpax

QopMyIHpOBKAa W NPUBEIACHHE JOKA3aTEIbCTB IPU3HAKOB
B3aMMHOTO  pacrlojOXeHHs TPAMBIX M  IUIOCKOCTEH.
PacniosHaBaHne Ha depTekax M MOJENAX Pa3IUYHBIX
CJIy4aeB B3aMMHOT'O PacIONOKEHHS MPSIMBIX U MIOCKOCTEH,
apryMEHTUPOBAHME CBOMX CyxAcHUU. DopmyiaupoBaHue
OTpezeNieHN, TPU3HAKOB M CBOWCTB MapajljieNIbHBIX U
MEPIEeHUKYJISPHBIX TUIOCKOCTEHN, ABYTPAaHHBIX U JIMHEHHBIX
yI0B. BhINOIHEHNE TOCTPOEHUS YIIOB MEXIY MPSIMBIMHU,
MPSIMOM U MIIOCKOCTBIO, MEX/Ty TUIOCKOCTSMH T10 OTIMCAaHHUIO
U paclio3HaBaHKUE UX HA MOJEIIAX.

IIpuMeHeHne TPU3HAKOB U CBOMCTB PACIIOJIOKEHUS MPSIMBIX
W TUIOCKOCTEH TpW pelmeHnHu 3agad. V3oOpaxkeHune Ha
pHUCYHKax u KOHCTPYMpPOBAaHHE Ha MOJIETISIX
MEPNEHUKYIAPOB M HAKIOHHBIX K IUIOCKOCTH, MPSIMBIX,
NapajuleNbHbIX IUIOCKOCTEH, YIVIOB MEXAY IpsMOM W
TUIOCKOCTHIO 1 000CHOBAaHWE MTOCTPOCHHMS.

Pemenne 3amad Ha BBIYMCIEHHE TEOMETPUYECKUX BEJMYMH.
OnucelBaHWE PACCTOSHHAS OT TOYKH JO IUIOCKOCTH, OT
NpsIMOM 10 IUIOCKOCTH, MEXAY IIJIOCKOCTSMH, MEXIY
CKPEIIMBAIONUMHUCS TPSMBIMH, MEXAY HPOU3BOIEHBIMU
¢urypamu B mpoctpaHctBe.  DopmynupoBaHHe U
JIOKa3bIBAaHHE OCHOBHBIX TEOPEM O PACCTOSHHUAX(TEOpEeM
CYIIECTBOBAaHMsI, CBOMCTBA).M300pakeHHe Ha YepTeXax M

OK2,4
JIP 4,10




MOJIEJISIX PACCTOSIHUA M 0OOCHOBAaHME

CBOUX CyxkaeHui. OnpenencHue U BEIYUCICHNUE PACCTOSHUMA
B mpocTtpaHcTBe. [Ipumenenue ¢opMyn U TeopeM
IUTAaHUMETPpUH i perneHus 3afad. O3HaKkoMIIeHHWE C
MOHATAEM  [MapajjIelbHOTO  TPOEKTUPOBAaHUS W €r0
CpotictBamu. IlpumeHenue Teopuu i OOOCHOBaHUS
MOCTPOEHUM U BBIYUCIICHUH.

ApryMeHTHpPOBaHHE CBOMX CYXICHHA O B3aWUMHOM
PacCHoI0KCHUH TPOCTPAHCTBEHHBIX (DUTYD

Tema 4. Coneprxanne yued0HOr0 MaTepHajia N3ydeHne mnpaBuia KOMOWHATOPUKH M TPUMEHEHHE MPH OK 2,4
Kom6unaropuka | OCHOBHBIC TMOHATHS KOMOWHATOPUKH. 3ajavyd  Ha pereHnuu KOMOHMHATOPHBIX 3a1ad. Pemrenne JIP 4,10
MMOJCYET  YWCIa  pa3MENIeHWH,  TepecTaHOBOK, KOMOHMHATOPHBIX 3a7]ad METOJIOM Iepedopa M 10 TpPaBUIY
coueTaHmii. Pemienue 3amau Ha mepeOOp BapHaHTOB. yMHOXeHUsI. O3HAKOMJICHHE ¢ TIOHATHSIMUA KOMOUHATOPUKH:
dopmyra buHoma HeroToHa. pa3MeIIeHusAMH,  COYETAHWSMH, TEPEeCTAaHOBKAMH  H
CaoiicTBa OMHOMMHAITEHBIX KO3 UINEHTOB. (hopMynaMu ISl KX BBIYUCIICHISL.
Tpeyronbuuk [Tackans (Jlekius-nuanor). OObsicHeHHE ¥ TpUMEHeHue (GOpPMYN Ui BBIYUCICHUS
IIpakTuyeckue 3anarusa pasMelIeHuH,
Uctopuss  pasButus  kKomOuHaTtopuku. IIpaBuia IICPECTAHOBOK M COYCTAHMH TIPH  PCIICHAM  3ajad.
KOMOMHATOpUKH. Pelienne KoMOMHATOPHBIX 3a1a4 Osnakomnienne ¢ OuHOMOM HbIOTOHAa M TPEYrOJLHUKOM
Pa3MelleHnsl, COYETaHMS W TEPECTAHOBKH. BUHOM [Tackand. Pemenue npakTH4ecKux 3a7ad ¢ MCIOJIb30BaHUEM
Herorona u tpeyronsuuk [ackans (Komioksuym) TIOHSITU ¥ NPABHJI KOMOHHATOPUKH
Tema 5. Coaepxanne yueOHOr0 MaTepuaJa O3HakoMJIEHHE C  TIOHATHEM  BekTopa. M3ydeHue OK 2,4
Koopaunater u [IpsimoyrosibHast (JieKapToBa) CUCTEMa KOOPJMHAT B JICKaPTOBOM  CHUCTEMBbI KOOPAMHAT B  IPOCTPAHCTBE, JIP 4,10
BEKTOPHI npoctpancTBe. DopMyna pacCTOSHUS MEXAY IBYMS MOCTPOCHHE TIO0 3aJaHHBIM  KOOpAWHATaM TO4YEK U

TOYKaMH. YpaBHEHHUS cepsl,

Bekropel. Moaynbs BekTopa. PaBeHCTBO BEKTOpPOB.
CrnoxeHue BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha YHUCIIO.
Pa3noxenne BekTOpa 1Mo HAaIpPaBIEHUAM. YTOI MEXIY
IByMsL BekTopamu. IIpoexkums BekTOpa Ha OCh.
Koopaurater BekTopa. CkamspHOE MpPOW3BEIEHHUE
BEKTOPOB.

Hcnonp3oBaHue KOOPAUHAT U BEKTOPOB IIPU PELLICHUA
MaTE€MAaTHYECKHUX U MPUKIIAJHBIX 33]1a4.

IIpakTHyeckure 3aHATUS

[Ipu3Haky B3aMMHOTO PACIOJIOKEHUS MPSIMBIX. YTOI
MEXAy NpsAMBIMU. B3anMHOE pacIoso)keHue NpsiMbIX
n 1maockocted. IleprneHauKyNIssp W HakJIOHHAas K
IUIOCKOCTH. YTOJ MEXAYy NpsSMOM M IUIOCKOCTHIO.
TeopeMbl O B3aMMHOM PpAaCIOJIO)KEHUH MpsIMOH H

IJIOCKOCTEW, HAaXOXIEHUE KOoopAuHAT Todyek. HaxoxneHue
YpaBHEHUH OKPYXKHOCTH, Cepbl, INIOCKOCTH. BrruucieHue
PacCCTOSIHUI MEX]Ty TOUKAMHU.

N3yyeHne  CBOMCTB  BEKTOPHBIX  BEIMYMH, IpaBUII
pPa3JIOKEHMsI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIpaBUJI HAXOXKJEHUS KOOPAMHAT BEKTOPA B IIPOCTPAHCTBE,
MIpaBWJI AEUCTBUI C BEKTOPaMH, 3aJJaHHBIMU KOOPIUHATAMU.
IIpuMeHeHne TeopuM NpU PELICHUM 337a4 Ha JIEUCTBHS C
BEKTOpPaMH.

Nzydenue CKaJIIPHOTO [IPOU3BEAECHUS BEKTOPOB,
BEKTOPHOTO YpaBHEHUs MPSIMOM U INIOCKOCTH. [Ipumenenne
TEOPUM NPHU PEUICHUM 3a7a4 Ha JECUCTBHUS C BEKTOpamu,
KOOpJAMHATHBIA ~ METOJl, IpPUMEHEHHUE BEKTOPOB  JUIA
BBIUMCJIEHNS BEJIMYMH YTJIOB U paccTOSIHUNA. O3HaKOMIIEHHE
C JI0Ka3aTEeIbCTBAMHM TEOPEM CTEPEOMETPUHM O B3aMMHOM
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IIockocTH. Teopema o0 Tpex MNEPHEHIUKYIAPaAX.
IIpusnaku u CBOMCTBA MapaaeabHbIX u
MEpNEeHIUKYIAPHBIX  IJIOCKOCTeH. PaccrosHme o1
TOYKH JI0 TUIOCKOCTH, OT HPAMOH [0 IUIOCKOCTH,
paccTosiHue MEXTY TUIOCKOCTSIMH, MEXITy
CKPETIHNBAIOITIMICS TIPSIMBIMH, MEeXITy
MPOU3BOJBHBIMH (PUT'ypaMH B IPOCTPAHCTBE.
ITapannensHoe NTPOSKTUPOBAHME M €ro CBOMCTBA.
BexkTopsl. JleiicTBust ¢ BekTopamu. JlekapToBa cuctema
KOOpJIMHAT B IIPOCTPAHCTBE.

VYpaBHEHHE  OKPYXKHOCTH,  c(epbl,  TUIOCKOCTH.
Paccrosinue Mexnay Toukamu. [IeHcTBUSA ¢ BEKTOpamu,
3aJlaHHBIMU KoopAuHaTaMu. CKalsipHOE NPOU3BeIEHUE

PacCIOIOKEHUN TIPSIMBIX M TIOCKOCTEH C HCIONb30BaHHEM
BEKTOPOB

BEKTOpOB.  BekropHoe  ypaBHEHuE MpsAMOH U
IJIOCKOCTH. Hcnons3oBanue BEKTOPOB pH
J0Ka3aTeNbCTBE TEOPEM
CTEepPEOMETPHH.
Tema 6. Coaepxanne yueOHOr0 MaTepHuaJia 4 Nzydenue paguaHHOTO METO/Ia U3MEPEHHUS YIIIOB BpaIleHUs OK 2,4
OCHOBBI Pagnannasg mepa yrma. BpamatensHoe IBH)KEHHE. U UX CBSI3M C TpagycHOM Mepoil. M3o0paxeHue yrios JIP 4, 10
TpUroHoMerpurd | CHHyC, KOCHHYC, TAHT€HC ¥ KOTaHTE€HC YHCIA. BpallleHusI Ha OKPYXHOCTH, COOTHECEHHE BEJIMUYMHBI yTia C
@opmynibl  TipuBeneHUs.  DPOpMyJbl  CIOXKEHHS. ero pacrnoyioxeHueM. @OopMyJIUpPOBAHUE OIPEETECHUN
@opmynsl  ynasoeHus.  llpeoOpazoBanne  cymMBI TPUTOHOMETPUYECKUX (PYHKIUH
TPUTOHOMETPUYECKUX (QYHKIMA B NpPOM3BEACHHE U JUIsl YTJIOB TOBOPOTa M OCTPBIX YIJIOB MPSIMOYTOJIBHOTO
MIPOM3BEJIEHUS B CYMMY TPEyroiibHUKA U 00BSICHEHUE UX B3aUMOCBS3U. [IprMeHeHHe
HpaRanecm/Ie 3aHarnud 3 OCHOBHBIX TPUTOHOMETPUUCCKUX TOXICCTB JUIA
OcHOBHBIE TPUTOHOMETPUUECKHE TOXKIICCTBA, BBIYUCIICHUS 3HAYCHUH TPUTOHOMETPUYECKUX (QYHKIHMHA 110
(GOpMyNbl  CIOXKEHHs, YABOEHHS, NpeoOpa3oBaHUE omHOW W3 HUX. M3yueHme  OCHOBHBIX  (opMyn
CYMMbI TPUTOHOMETPHUICCKUX (l)yHKIII/Iﬁ B TPUTOHOMETPHUH: q)opMyjI]')I CJIOXKEHUS,
NPOM3BEJCHHE,  NMPEOOPA3OBAHME  MPOHM3BEICHHS YABOEHUS, MPEoOPa3OBaHUS CYMMBI TPUTOHOMETPHUYECKUX
TpuroHomeTpuueckux ¢pyHkimi B cymmy (MosroBoit bYHKIMI B NpOM3BENEHHE U IPOM3BEACHUS B CyMMy U
mTypMm). MpUMEHEHNE npu BBIYHCIICHUH 3HAYCHUS
Wroropas koHTposIbHAA pabora 3a 1 cemectp TPUTOHOMETPUYECKOTO BBIPAKEHUS M YIPOIIEHHS €TO0.
O3HakOMJIEHHE CO CBOMCTBAMH CHMMETPHUM TOYEK Ha
€IMHUYHOW OKPYXHOCTHM M TpPHUMEHEHHE WX JUI1 BBIBOJA
(dhopMyJ1 IPUBEACHHS
2 cemecT
IIponosxenne Copaepxanne yueOHOr0 MaTepHaJia 3 Pemienne mo ¢opmynam M TPUTOHOMETPUUYECKOMY KPYTy OK 2,4
Tema 6. IIpocreiiue TPUTOHOMETPUUYECKHE YpaBHEHHUS. MPOCTEUILINX TPUTOHOMETPUYECKUX YpaBHEHUH. JIP 4, 10
OcHOBBI [Ipocreiiime TPUrOHOMETPUYCCKUE HEPABCHCTRA. [Ipumenenne oOmMX METOAOB pEIICHHS YpaBHEHHUH
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TpuroHometpuu | O6patHbie TPUTOHOMETPHUECKHE GyHKIUH. (mpuBeneHMe K  JHHEHHOMY, KBagpaTHOMY, METOX
ApKCHHYC, AapKKOCHHYyC, apkraHrenc (Jlexmms- pasioKeHUsT HAa MHOXKUTEIH, 3aMEHbl IIEPEMEHHOH) IpHU
BU3YyaJIN3alns). peLIeHUH TPUTOHOMETPUYECKUX YPaBHEHHUH.
IIpakTyeckue 3aHATUS 4 YMeHne oTMeyaTh Ha Kpyre peUieHds NPOCTEUIINX
[Ipocreifiive TPUTOHOMETPUUECKUE YpPaBHEHUS U TPUIOHOMETPUYECKUX  HepaBeHCTB  (O3HakoMmieHHE ¢
HEPaBEHCTBA. MOHATHEM OOpPaTHBIX TPUTOHOMETPUUIECKUX (DYHKIIMH.
OO6paTHble TPUTOHOMETPUYECKHE (DYHKITHH: apKCHHYC, N3yyenne  ompepeneHuil  apKCHHYCa,  apKKOCHHYCA,
APKKOCHHYC, apKTAHT'€HC apKTaHreHca uncia, GopMyIHpOBaHHE MX, N300paKeHNEe Ha

€AMHUYHOW OKPY)XKHOCTH, IPUMEHEHHE IpU PELIeHUU
YPaBHEHUI
Tema 7. Conep:xanue y4eGHOro MaTepuaJia 3 OzHakoMJIeHHE C TIOHATHEM rpaduka, OIpeeTcHre OK 2,4
OyHkuuu u ®dyukuun (Jlekuusi-nuanor). O6nacTh ONpeaeIcHus 1 NPHHAUIEKHOCTH TOYKK rpaduky QyHkiuu. OnpeneneHue JIP 4, 10

rpadukn MHOKECTBO 3HAueHHUi; rpaduKk PyHKIHH, HOCTPOESHHE mo ¢Gopmyie IMpOCTEUIed 3aBUCHMOCTH, BHUIa ee Tpaduka.
rpadukoB  (QYHKIMH,  3aJaHHBIX  Pa3TUYHBIMU Beipaxxenue o gpopmysie ofHON EPEeMEHHOM Yepe3 apyrue.
cnocobamu. CpoiicTBa (QyHKIMH. MOHOTOHHOCTB, Oznakomienune C OIpe/IeTICHUEM (yukiuu,
YETHOCTB, HEYETHOCTb, OrPaHUYEHHOCTD, (dopmynupoBanue ero. HaxoxmeHue o0IacTH ompeaeneHus
HepHoANYHOCTh.  [IpoMexyTku  Bo3pacTaHus U u obmactu 3HaueHud ¢QyHkuuu. O3HaKOMIICHHE C
yObIBaHUS, HanOOJbIIee W HaWMEHbIIee 3HAYCHUS, npuMepamMu (QyHKIMOHAIBHBIX 3aBUCHMOCTEH B PealbHBIX
TOYKH DKCTpemMyMa. ['padudeckas WHTEpIpeTanus. mporeccax M3 CMEXKHBIX INpeaMeToB. (O3HAaKOMIIEHHE C
HpI/IMepH q)yHKHI/IOHaHI)HBIX 3aBUCUMOCTEMN B J0Ka3aTCJIbHBIMU  PACCYKACHHUAMN HCKOTOPBIX CBOMCTB
pEanbHBIX MPOIECCaX U ABIECHHAX. ApH(PMETUUECKHE JUMHEHHONM M  KBaJpaTWU4HOW  (QyHKUMH, IpOBENEHHUE
orepanuu HaJl QyHKIUSIMH. UCCIICIOBAaHUSl JIMHEHHOH, KyCOYHO-JIMHEWHOW, JpoOHO-
Cnoxnas (ynxius (komnosumusi). [IpeoGpasoanus JUMHEHHON W KBaJAPAaTUYHOM (QYHKIMH, INOCTPOECHUE HX
rpapuxos (IIpoGnemuas nexuus). IlapasienbHbi rpapukoB. [locTpoeHne u uTeHune TpahUKOB QYHKIHIA.
[IEPEHOC, CUMMETPUSL OTHOCUTENIBHO OCEHl KOOpAMHAT Uccnenopanne Qynkuun. O3HAKOMIEHHE C  TIOHATHEM
U CUMMETpHS OTHOCUTEJIHHO Hadala KOOpPIMHAT, TapMOHMYECKUX KOJeOaHW! W NMpUMEpaMu IapMOHHUYECKHX
CUMMETPHSI OTHOCUTENIBHO MPAMOM Y = X, PaCTSDKEHHE KoneOaHui JUIsl ONMCAHUs NMPOLECCOB B (QU3MKE U APYrUX

U CKATHE BIOJb OCEH KOOPAUHAT 00J1aCTSIX 3HAHMSL.
IpakTuueckne 3aHATUS 4 O3HakOMJICHHE C TOHITHEM pa3pbIBHONH MNEPUOIHMYECKON

[Ipumepsl 3aBUCHUMOCTEH MeEXAy IEPEMEHHBIMU B
pealbHBIX  IpolleccaX W3 CMEXKHBIX MPEAMETOB
(Komnoksuym). Onpenenenne ¢pyHkumii. [loctpoenue
u ureHue TpadukoB ¢yHkuuit. HccnemoBanue
¢ynkumu. CBOHCTBa  JIMHEWHOW, KBaJpaTHYHOMH,
KYCOYHO-IMHEHHOW W JpOoOHO-IMHEHHOW (YHKIIHH.
HenpepriBabie u nepuonuueckue ¢pynkuuu. CBoiicTBa
U TpauKy CHHYCa, KOCHHYCa, TAHI'€HCA M KOTaHI'€HCA.
Obpatnple ¢yHkimu u ux rpaduku. OOpaTHbIC
TpuroHomerpuueckue QyHkuuu. llpeoOpazoBanus
rpaduka  GyHKiuH. [apMOHMYECKHE KOJIeOaHUs.

¢yHKIIMKA,  (QOpMyNIHpOBaHHME  CBOWCTB  TaHTeHCa U
KOTaHreHca, IIocTpoeHne ux rpadukoB. I[IpumeHeHue
CBOMCTB hyHKIMI TS CpaBHEHUA 3HAUYCHUI
TPUTOHOMETPUUECKHUX (GyHKIHIA, peuieHus

TPUTOHOMETPUUYECKUX YPABHEHUH.
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ITpuknagHbie 3aa4u.

Tema 8.
MHOrOorpaHHuKy U
KpYTJIbIe Tela

Coaep:kanue y4e0HOro MaTepuaJa

Bepmunbl, pebpa, rpanu MHororpaHHuka. [Ipusma.
[psmas u naxnonnaa npusMma. [IpaBuibHas npusMma.
[Napamnenenumen. Kyo6.

IImpamupa. IlpaBunpHas nupamuna. YcCedeHHas
nupamuna (Jlekuus-auanor). Terpasap. CuMmeTpun B
KyOe, B mapajulelenunene, B NpU3ME U IMUpaMHIE.
Ceuennst kyba, mpu3Mbl 1 upamusl. 1lpeacraBnenue
0 TpaBWIBHBIX MHOTOTpaHHUKaxX (TeTpa’ape, KyoOe,
OKTayzpe, Aoaekasape u ukocarape). Lunuuap wu
KOHYC. YceueHHbII KoHyc. (OcCHOBaHHUE, BBICOTA,
0OKOBasi TMOBEPXHOCTh, OOpa3ywInas, pa3BepTKa.
OceBple  ceyeHMsI M  CEUEHHs, IMapaiielibHbIe
OCHOBaHHUIO.

Hlap u cdepa, ux ceuenus. KacarenbHas MI0CKOCTh K
cpepe. OO0beM u ero wusMepeHue. HHTerpanpHas
dbopmyna  obwema. Dopmymel  o0bema  KyOa,
MPSIMOYTOJIBHOTO napajjiesenuIesna, MIPU3MBI,
mwnHapa (IIpoGiemHas nekuus).

®opmynsl o6beMa mupamMHIbl U KoHyca. DopMysibl
IUIOIAAN TOBEPXHOCTeH UMIMHAPAa M  KOHYyca.
dopmynel 00beMa Iiapa 1 mwiona i chepsl

IIpakTHyeckye 3aHATUS

IToctpoenue n300pakeHuit MHOTOTPaHHUKOB
(MogroBot#i mTypm)

Pemenne 3amady  Ha  BBIYMCIICHHE  IUIOIIACH
[IOBEPXHOCTEN 5 00bEMOB MHOTOTPaHHUKOB.

Brruncnenue mionaeii 1 00beMOB TEJ BpallleHUs

Onucanre ¥ XapakTepUCTHKA  PAa3IAYHBIX  BHUJIOB
MHOTOI'PaHHUKOB, MEPEYUCIICHUE WX DJIEMEHTOB U CBOMCTB.
N3obpaxeHre MHOTOTPaHHUKOB M BBITTOTHEHUE TIOCTPOCHUS

Ha  U300paXEHUSAX M MOJENIX  MHOTOTPAHHHUKOB.
Broruncnenne  NHHEHHBIX  DJIEMEHTOB M YIJIOB B
MPOCTPAHCTBEHHBIX KOH(PUTYpalusIX, apryMEHTUPOBaHHE
CBOMX CYXKIEHWH. XapaKTepucTHKa W H300paKeHHe
CeYeHus, BBIUHMCICHWE  IUIOMAAEH  IOBEPXHOCTEM.
[loctpoeHne mpocTEHIIMX cedeHU Kyba, TPHU3MBI,
mupamunel.  [Ipumenenne (akToB W CcBemeHWH U3

1aHuMeTpurd. O3HaKOMIIEHHE C BHJAaMH CHMMETPHH B
MPOCTPAHCTBE, POPMYIUPOBAHUE ONPENEIICHUH 1 CBOMCTB.
XapakTepuCTHKa  CHMMETPHHM  Tel  BpalleHHA WU
MHOT'OIPaHHUKOB. IIprMeHeHHEe CBOICTB CUMMETPUM IpU
pemienny 3agad. Mcmonb3oBanue mproOpEeTEHHBIX 3HAHHN
JUISL UCCIEOBAaHMS W MOJENMPOBAaHUS HECIOXKHBIX 3a/ad.
N300pakeHne OCHOBHBIX MHOT'OI'DAaHHUKOB W BBIIIOJHEHUE
PUCYHKOB

mo yciaoBuaM 3anad. O3HakOMJIGHWE C BHJAaMH Tell
BpalieHus, GopMyIHMpOBaHNE UX ONPEAETCHUH U CBOICTB.
DopMyIHpPOBaHUE TEOPEM O CEYEHMH IIapa IIOCKOCTBIO U
TUTOCKOCTH, KacaTelnbHOU K cdepe.

XapakTepucTuka W H300paKeHHE TeNl BpaIlIEHUS, HX
pa3BepTKH, cedeHMdA. PelleHne 3amad Ha MOCTPOEHHE
CEUEHMM, BBIUMUCICHHE JUJIMH, PACCTOSIHUM,  YIJIOB,
momaneil. [lpoeneHue noka3aTeNbHBIX pacCyKICHUN

MIpH pelIeHnH 3aaad. [[puMeHerne CBOMCTB CHMMETPHH TIPH
pelIeHnr 3ajad Ha Teja BpalleHUs, KOMOWHALMIO Tell.
N3obpaxeHne OCHOBHBIX KPYTJIBIX T€I W BBINOJHEHHE
pUCYHKa TI0 YCIOBMIO 3ajaud. PemieHune 3agad  Ha
BBIYUCIICHUE IUIOMIA/CH TMIOCKMX (UIyp C NPUMEHEHHEM
COOTBETCTBYIOMIUX (opMyn U (PakTOB W3 IJIAHUMETPHH.
Nzyaenne TeopeM 0 BBIYMCIICHUN 00BeEMOB
MIPOCTPAHCTBEHHBIX TEJ, PEIICHUE 33Jad Ha NPUMEHEHHE
¢dopmyn BbrUucIeHUsT 00beMoB. Uzyuenwe dopmyn s
BBIUMCJICHHA TUIOIIAJe MOBEPXHOCTEH MHOTOTPAaHHUKOB U
Ten BpauieHHs. O3HaKOMJIEHHE C METOJOM BBIYHCIICHHSA
IJIOIAAM  MOBEepXHOCTH cdepsl. Pemenwe 3agau  Ha

OK2,4
JIP 4,10
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BBIYHMCJICHUC nnoma/:[eﬁ MOBCPXHOCTU MTPOCTPAHCTBCHHBIX
TCJII

Tema 9. Coaep:kanue y4e0HOro MaTepHaJa 3 O3HakOMIJICHHE c MTOHSATHEM YUCIIOBOM OK 2,4
Hayana CriocoObl  3amaHMsi W CBOMCTBa  YHCJIOBBIX MOCIIE0BAaTENBHOCTH, crocobamu ee 3a/1aHus, JIP 4,10
MaTeMaTUYECKOTo | mocneaoBaTenbHocTel (Jlekuusa-susyanuzamus). BBIUMCJICHUAMHU €€ WieHOB. O3HaKOMJIEHHE C BBIYMCICHUEM
aHanmsa CymmupoBaHHe TOCenoBaTenbHOCTEH. beckoHeuHo CyMMBI OECKOHEYHOr0 YHCIIOBOTO psAa Ha TpuMepe
yOBIBaroIas TeOMeTpruIecKas MPOTrpeccus U ee CyMMa. BBIUHCIICHUSA CYMMBI 0ecKOHEeYHO yObIBatomiein
[onstue 0 MIPOU3BOAHOM ¢byHKINH, ee reoMeTpuyecko  mporpeccuu. Pemienwe 3amad Ha
TeOMETPUYECKUI M (PU3NICCKHIA CMBICT. YpaBHEHHE npuMeHeHue (opMynbl CyMMBI OECKOHEYHO YOBIBaroIiei
KacatenpHON K rpaduky ¢ysknum. IlpomsBomHbIe reOMETpHYECKOH mporpeccud. O3HaKOMIIEHHE C NOHITHEM
CyMMBI, Pa3HOCTH, npousBogHol. M3yuenme u  QopmynmpoBaHue  ee
Mpou3BeeHus, 4acTHble. [Ipon3BOJHBIE OCHOBHBIX MEXaHMYECKOTO M TEOMETPHUYECKOrO CMBICHIA, H3Y4YECHHUE
aMeMeHTapHbIX GyHKIuA. [I[puMeHeHne mpon3BOIHOM QIrOpUTMa  BBIYMCICHUS POM3BOJHOM Ha IpuMepe
K WCCIIEIOBaHUIO (QYHKIMHA M MOCTPOCHUIO TpadrKoB BBIUMCJICHUA  MTHOBEHHOM  CKOPOCTH W YIJIOBOTO
(Jlexuus-susyanuzanus). [Ipumepsl HCHOIB30BaHUS KO3 UITUCHTA KacaTeILHOM.
MIPOM3BOIAHON TSI HAXOXKICHHSI HAMITYUIIETO PEIIeHIS CocraBieHne ypaBHEHHs KacaTelbHOW B oOIIeM BuUE.
B TPHUKIAIHBIX 3amavyax. Bropas mnpousBomHas, ee YcBoenne  mpaBuin  AuddepeHIUpOBaHUS,  TaOIULBI
reoMeTpuueckuii U ¢puszndeckuii cMbica. Haxoxnenne MPOU3BOJHBIX 3JEMEHTAPHBIX (PYHKIMH, MPUMEHEHUE st
CKOpOCTH JUIsl TIpoliecca, 3aJaHHOro (OpMyJsioi wu g dhepeHnrpoBaHus
rpadukom. (YHKIIHIA, COCTaBIICHUS YpaBHEHHS KacaTenbHOU. 3ydeHune
IIpakTuyeckue 3agarus 4 TEOpEM O CBS3W CBOWCTB (DYHKIMH M TIPOU3BOJIHOM,
YucnoBas Mocaea0BaTEIbHOCTD, CIIOCOOBI €€ 3adaHus, (popmynuposka ux. IIposeieHre ¢ NOMOLILIO TIPOU3BOIHOM
BBIUMCIICHUS] WIEHOB TocieaoBaTenbHOCTU. [lpenen HUCCIICTOBAHUSA Gynxuun, 3aJIaHHON $opmynoii.
1I0C/IeI0BATENLHOCTH.  BeckoHeuHo  yObIBaromas YCTaHOB/ICHUE CBSI3U CBOHCTB (YHKILMU U IPOU3BOAHOM 110
reOMETPHYECKAs IPOTPECCHS. ux rpadukam. [IpuMeHeHWe TPOM3BOAHON MM PELICHUS
IIpousBoaHasi: MEXaHUYECKHM W TIE€OMETPUUYECKUI 3aJja4  HAa HaxOXJCHHWE HaWOOJbIIero, HaUMEHBIIETO
cmpicn  mpousBogHoW  (KommokBuym).  YpaBHeHHe 3HAYCHHUS U HA HAXOXKACHUC SKCTpEMyMa.
KacaTenbHOU B oOmem Buae. [lpaBuina u dopmysnsl
muddepeHIpoBaHus, Tadnmna MIPOU3BOJIHBIX
aneMeHTapHbIX (pyHkuui. MccnenoBanue (QyHKIUM C
TIOMOIIBIO TTPOM3BOIHON. HaxoxkneHne HauOObIIero,
HAaMEHBIIEr0 3HAYCHUSI M IKCTPEMaJbHBIX 3HAYCHUH
¢ysaxum (Mo3roo# mrypm).
Tema 10. Coaepxxanue yueOHOr0 MaTepuaJia 3 O3HakOMJIEHHE C TIOHATHEM HHTErpaia U MepBOOOpa3HOM. OK 2,4
Wurerpanu ero | [Ipumenenue — ompeiesneHHOro  UHTErpana A W3yuenne mpaBuina BBIYUCICHHS IE€PBOOOpa3HOW U JIP 4,10

HAaXO0XJEHUs TUIOIAJM KPUBOJIMHEHHOW Tpamneluu.
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pUMEHCHUE ®opmyiia Herorona—Jleiibnuma. [Ipumepst teopembl Hetorona — JleiiOuuiia. Pemienre 3a1a4 Ha CBA3b
IIPUMCHCHHs] HUHTETpana B pU3HUKE U reOMETpUn MepBOOOpa3HOl W €¢  TIPOM3BOTHOW,  BBIYHCIICHHE
IIpakTuieckue saHATUSA 2 nepBooOpa3HON Uil NaHHOW (QyHKuuH. Pemenue 3agau Ha
Wnterpan u mnepBooOpasznas. Teopema Hprorona— NpUMEHEHHWE MHTerpaja Jjis BBIYMCICHUS (HUIMUECKUX
Jletionnma. [lpuMeHeHHe WHTErpaja K BBIYMCICHHIO BEJIMYMH U IUIOMANEH
¢m3nueckux BenwunH U iomaseit (Kommoksuym).
Tema 11. Coaeprxanue yuedOHOro MaTepuajia 3 W3ydeHne KIaCCHYECKOTO ONpEAENCHUs BEPOSTHOCTH, OK2,4
Onementsl Teopun | CoObITHE, BEPOATHOCTH COOBITHSA, CIOXKEHHE H CBOWCTB BEPOSTHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM. JIP 4, 10
BeposTHOCTeH u | YMHOXeHne BepositHoctedl  (IIpoGmemuast  nexiys). PaccmoTpenre 1pUMEpPOB  BBIYUCIIEHHSI BEPOSTHOCTEM.
MaTemaTiyeckoii | [IPE/ICTABICHUE  JAHHBIX  (TAONMUBL,  THArpaMMBI, Pemenne 3amad Ha BBIYHMCIICHHE BEPOSTHOCTEH COOBITHI.
CTATHCTHKN rpadukn) (Jlekwis anasor) O3HAKOMIIEHHE C MPECTABICHHEM UHCIIOBBIX JAHHBIX M HX
IIpakTuueckue 3aHATUSA v 2 XapaKTEPHCTHKAMH.
Kiaccuyeckoe ornpeieneHue BEPOSTHOCTH, CBOHCTBA Pellenne NpakTHYECKHX 3a1ad Ha 0OpabOTKY YMCIIOBBIX
BEPOATHOCTEH, TEOpeMa O CyMMe BEpOSTHOCTEH. JIAHHBIX, BHIMHCIICHHE WX XapAKTEPHCTHK
Briuucnenne BepositHocTed. [lpuknagHele  3amaun
(Mogroso#t  mTypMm). llpencraBnenwe  4HCIOBBIX
naHHbIX. [TpuknagHele 3aa4u
Tema 12. Coaep:xanue y4eOHOro MaTepuaJia 4 O3HakOMJIEHHE C NPOCTEHIIMMH CBEACHHAMH O KOPHSIX OK2,4
YpaBHEHUA U YpaBHEHUA U CUCTEMbl ypaBHEHHU. PanuoHanbHbIE, anreOpanvyecKux ypaBHEHUH, MOHATHAMU HCCIIEIOBAHUS JIP 4, 10
HEPABEHCTBA HAppalMOHaJIbHBIE, IIOKAa3aTeIIbHbIE 51 YpaBHEHUH M CHUCTEM YypaBHEHMH. I3yueHue Tteopuu

TPUTOHOMETPHUYECKHE YpaBHEHUS U cucTeMbl (Jlekuus-
JTAAJIOT').

PaBHOCMIIBHOCTE YpaBHEHHH, HEPABEHCTB, CUCTEM.
OcHOBHbBIE TIpHEMBl HX peuleHHus (pa3ioKeHHEe Ha

MHOKHTEIIH, BBEJEHUE  HOBBIX  HEW3BECTHBIX,
MTOJICTAHOBKA, TpayUIeCcKuii METO).
HepaBenctBa.  PanmoHaibHbIe, HMppalMOHAIBLHBIE,

MOKa3aTeJbHbIC U mpueoHoMempuyeckiie HepaBeHCTBa.
OcHoBuble mnpuemsl ux pemenus (IIpoOnemHas
JISKIIVIST ).

Hcnonb3oBanne CBOHCTB M TpapuKOB (QYHKIUHA TPU

pelIeHnn  ypaBHEHMH M HEpaBeHCTB. Meron
uHTEpBaioB.  M300pakeHne Ha  KOOPIMHATHON
IJIOCKOCTH MHOYKECTBA PELICHUH YypaBHEHUH W

HEPaBEHCTB C ABYMS IICPEMEHHBIMHU U UX CHCTEM.
[IpuMeHeHne MaTeMaTHYECKUX METOOB JJIS PEIICHUS
COJIepKaTeNbHBIX 33/Jad M3 pa3jNdHBIX O0JacTeit
HayK{ 1 TIPakTUKH (JIeKIINA-BU3yaau3amus).
Wutepnperauust  pe3ynbrara,  y4er
OTpaHUYCHUH.

PCaJIbHBIX

PaBHOCHUJIBHOCTH  YpaBHEHHMH W €€  IpPUMEHEHHs.
IloBTOpEHHE 3amuCcH pelIeHus CTaHIAPTHBIX YpPaBHEHMH,
NpUeMOB TpeoOpa3oBaHMs ypaBHEHUH [UI CBEACHUS K
CTaHJApTHOMY YypaBHEHHIO. PelmieHne panMoHaIbHBIX,
VppalOHAIBHBIX, TOKA3aTENBHBIX U TPUTOHOMETPHUECKUX
ypaBHeHUH U cucteM. Mcnons3oBaHne CBOWCTB U rpaduKoB
GbyHKUMH U1t peneHust ypaBHeHHH. [IoBTOpeHne OCHOBHBIX
MPUEMOB  pEIIEHUs CHCTEM. PemieHne ypaBHEHUH ¢
NPUMEHEHUEM BCEX PUEMOB (Pa3IoXKEeHUS

Ha  MHOXHTEIH, BBEICHUS  HOBBIX  HEHW3BECTHBIX,
MOJICTAHOBKH, TpauuecKkoro Meroja). PeiieHue cucrem
YpaBHEHUH C IPUMEHEHUEM Pa3IUYHBIX CIIOCOOOB.
O3zHakoMJIeHHE ¢ OOIMIMMH BOIIPOCAMH PEILICHNSI HEPABEHCTB
W WCIOJB30BaHHE CBOMCTB W rpadukoB (GyHKIWN mpH
pEIIEHNN HEPaBEHCTB. PelleHne HEpaBeHCTB U CUCTEM
HEPABEHCTB C MPUMEHEHUEM Pa3JIMYHBIX CIIOCOO0B.
[IpumeneHne MaTeMaTHYECKUX METOJOB I PpEHICHUS
COZIeprKaTeNbHBIX 3a7lad M3 Pa3IMYHBIX 00JacTed HayKH U
MpakTUKU. HWHTepnpeTupoBaHUE peE3yabTaTOB C yYETOM
pealbHBIX OTpaHUYEHUN
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IIpakTuuyeckue 3aHaTusa 2

Kopuu ypaBHeHuii. PaBHOCHIBHOCTD YpaBHEHUIA.
[IpeobpazoBanue ypaBHEHUH.

OcHOBHBIE TIPHEMEBI pelIeHus] ypaBHeHUU. Pemrenne
cucreM ypaBHenuii (KomnokBuym).
Hcnons3oBanue cBOUCTB u rpad)KOB (DYHKIHH 151
penIeHusl YypaBHEHUN U HEPABEHCTB

Koucynpramum 6

Or3ameH 6

Uroro 210




3. YcaoBus peajquszanuu 001eodpa3oBareibHOM Y4eOHOM TMCHMIIINHBI

3.1. Tpe6oBaHus K MaTepUAIbLHO-TEXHUYECKOMY 00ecrieyeHHI0

Ne
/11

HawumeHnoBanue o0opy-
JTOBaHHBIX y4EOHBIX ay-
JUTOpUM, ayIUTOPUIN JJIs
MPAKTHYECKUX 3aHATUH,
J1ab0opaTOpUid, MACTEPCKUX

HepequL MaTCpUuajJIbHOI'O OCHAILICHUA, O60pyHOBaHI/Iﬂ nu
TEXHUYCCKUX CPEACTB O6y‘ICHI/I$[

Kabuner
CTAaTUCTUKU

MaTCMaTUKH

u

Kabuner marematuky u ctatucTuku Ne 213

Mamepuanvroe ocHawenue, KOMNbIOMEPHOE U UHMEPAKMUBHOE
obopydosanue:

KomnrsroTep

Moy

IIpoexTop

WNHTepakTrBHAS TOCKa

[Maptei-20 (1 MecTHBIC)

Cron yuutens

KommbroTep

[IpunTep

[ka¢ GonpImoii

[kad co crexmom

Cremnaxu

Crynps

Cryn yuntens

Tymba

Kamro3u

MarsnuTHO-MapKepHas J10CKa

JlmBan

Jlocka niis oObsABICHHM

ABTOMaTH3MpOBaHHOE pabodee MecTo O0O0EeCleYeHo JOCTYIOM B
JIEKTPOHHYIO MH(OPMAIMOHHO-00pa3oBareabHyo cpeay MUIuC,
BBIXOJIOM B UHPOPMAIHOHHO-KOMMYHHKAIIMOHHYFO ceThb
«HTEepHET»

IIpocpammnoe obecneuenue

1C: Ilpennpusitue. KoMIuieKT 1u1st BBICIIMX U CPEAHUX YUEOHBIX
3aBesennii (1C —8985755)

Mozilla Firefox

Adobe Reader

ESET Endpoint Antivirus

Microsoft™ Windows® 10 (DreamSpark Premium Electronic
Software Delivery id700549166)

Microsoft™ Office®

Google Chrome

«"apaHT a3po»

Koncynsrantlloroc

Bubnuoreka
YuranbHbIi 321

bubnuoreka. UntanbHelii 3a1 ¢ BeixogoM B UHTepHeT Ne 122
Komnviomepnoe u unmepaxmuenoe obopyooganue:
ABTOMaTH3MpOBaHHbBIE paboune MecTa ONOIUOTEKapeit
ABTOMaTH3MpPOBaHHBIE paboure MecTa JIJIsl YUTaTelNeH
IIpunrep

Ckanep

Cremnaxy st KHAT

Kadenpa

BricTaBOuHBIN cTEMIaX

Karaoxubii mkad
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[Tocagounsie MecTa (CTOJIBI U CTYJIbSI IS CAMOCTOSITEIBHON PabOTHI)
Crena nH(GOPMAaIIMOHHBII

Ycaosusa pasa aun ¢ OB3:

ABTOoMaTH3UpOBaHHOE pabouee MecTo 11st Jui ¢ OB3

JIunza Openens

CrenuanbHass TapTa JUis JIAIl C  HapyIIEHUSMH  OIMOPHO-
JBUTATEILHOTO alnapara

KnaBuatypa ¢ Hanecenuem mpudra bpaiins

KommproTep ¢ mporpaMmHsiM obecrieuenreM i juil ¢ OB3
CBeToBbIE MasiKU Ha ABEPSIX OMOIMOTEKH

TaxkTUIbHBIC yKa3aTeIn HAPaBICHHUS ABHKCHHUS

TakTHIBHBIC yKA3aTEIH BBIXOA U3 TIOMEIICHHUS

KontpacTtHOoe BbIJieNicHHE TMPOEMOB BXOJOB W  BBHIXOJOB W3
MOMEIICHUS

Tabmmuka ¢ HAaMMEHOBaHWEM OHMOJIMOTEKH, BHITIOTHEHHAS MIpru(TOM
Bpaiins

ABTOMaTH3UpOBaHHBIE paboune MecTa oOecledeHbl JOCTYIIOM B
IEKTPOHHYIO MH(pOpMaIMOHHO-00pa3oBareabHyo cpexy MUIuC,
BBIXOJIOM B UHPOPMAITHOHHO-KOMMYHHKAIIMOHHYFO ceTh
«HTEepHETY.

IIpoepammnoe obecneuenue

1C: Ipennpusitue. KOMIIEKT Ui BBICIIUX U CPEIHUX YIEOHBIX
3aBenennii (1C — 8985755)

Mozilla Firefox

Adobe Reader

ESET Endpoint Antivirus

Microsoft™ Windows® 10 (DreamSpark Premium Electronic
Software Delivery id700549166)

Microsoft™ Office®

Google Chrome

«banabomka

NVDA.RU

«I"apanT aspo»

Koncynsrantllinroc

3.2. UndopmanuonHoe odecnieyeHne o0ydeHust

Ilepeyens 0OCHOBHOI M OTIOJHHUTEIbHOI Y4eOHOH JUTEPATYPhI, HEOOXOAUMOI IJIs1 OCBOEHUS
o0meodpa3oBaTe/bHOH Y4eOHOM JMCIUIIIHHBI

OcnosHnas tumepamypa:

1. baBpun, .M. MaremaTuka: yueOHuk u npaktukym mius CIIO / U. U. baBpun. — 2-e usm.,
nepepadb. u gpon. — M.: IOpaitr, 2017. — 616 c. —Pexum pocryma : https://biblio-
online.ru/viewer/3F803EA3-2037-4108-BEB3-6997D8AFADIE

2. lopodeena, A. B. Marematuka: yaeonuk s CI1O / A. B. JlopodeeBa. — 3-e uzj., nepepad. u
non. — M.: FOpaiit, 2017. — 400 c.— Pexum moctyna: www.biblio-online.ru/book/B646843F-
0131-41C8-AEB6-B4C37ED1E97F.

3. Matemaruka: airebpa W Hayajga MaTeMaTHYECKOro aHaju3a, reoMerpus. Anredpa M Havana
MaTemaruueckoro aHanusa. 10-11 kmaccel: yue6. nns oOuieoOpa3oBar. opraHu3anuii; 0a30BbIA U
yrny6n. ypoBuu / HI.A.AnumoB,}O.M.Komsaruu,M.B. Tkauéa u np. - 3-e m3a. - M.
IIpoceemenue, 2017. - 463 c. : un.

4. MaremaTuka: anrebpa M Hayaja MaTeMaTHYeCKOro aHanusza, reomerpus. ['eomerpus. 10-11
knaccel [Tekct] : yuel.mis obmeoOpa3oBaT.opraHu3anuii, 0a30BbId U YIIIYONEHHBIH YpOBHU /
JI.C.Atanacss, B.®. byry3oB u 1p. - 3-¢ uza. - M. : [IpocBemenue, 2016. - 255c. : .



https://nvda.ru/
http://www.biblio-online.ru/book/B646843F-0131-41C8-AEB6-B4C37ED1E97F
http://www.biblio-online.ru/book/B646843F-0131-41C8-AEB6-B4C37ED1E97F
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5. IMaBmrovenko, FO.B. Maremaruka : yaeOnuk u npaktukym st CI10 / FO.B. TaBmrouenko, H. I1I.
Xaccan; nmoxg o6mr. pen. FO.B. ITaBmtouenko. — 4-e usn., nepepad. u gon. — M.: FOpaiir, 2017. —
238 c¢— Pexum goctyma :  www.biblio-online.ru/book/773FABOF-0EF8-4626-945D-
6A8208474676.

Hononnumenvnas aumepamypa:

1. boromonos, H.B. Marematuka: yueonux aist CI1O / H.B. boromonos, I1.1. Camoiinenko. — 5-¢
u3a., nepepab. w gomn. — M.: lOpaiit, 2017. — 396 c.— Pexum pocryma : Www.biblio-
online.ru/book/773FABOF-0EF8-4626-945D-6A8208474676.

2. HopodeeBa, A.B. Maremaruka. COopHUK 3amad: y4deO.-mpakt. mocobue mua CIIO / A.B.
HopodeeBa. — 2-e¢ m3n. — M.: FOpaiitr, 2017. — 176 c.— Pexum nocrtyma : https://biblio-
online.ru/viewer/F0561609-26 AD-401A-A2FA-7222FCECB71C

3. Kpemep, H.III. MartemaTuka [uist kKosutemkei: yaeonoe mocooue mis CI1O / H.III. Kpewmep, O.T'.
KoncrantunoBa, M.H. ®puaman; nox pen. H. 1. Kpemepa. — 10-e u3zn., nepepad. u qon. — M.:
IOpaiit, 2018. — 346 c.— Pexum npocryma: https://biblio-online.ru/viewer/D1C3E5CB-6347-
41C1-B161-94782774D897

4.Cenpix, N.JO. Maremaruka: ydeOnuk u mpaktukym s CIIO / H. 10. Cemsix, 1O. b.
I'pebenmukos, A. FO. [lleBeneB. — M.: KOpaiit, 2017. — 443 c.— Pexxum noctyna : https://biblio-
online.ru/viewer/CAB1548F-63AC-4C3F-8E82-C9B841E8F0AL

5. lllumaues, B.C. Marematuka: yue6Huk u npaktukym ains CI1O / B. C. llunaues; nox pexn. A.H.
TuxoHoBa. — 8-¢ usn., mepepad. u mon. — M.: [Opaiit, 2017. — 447 c¢.— Pexum nocryna:
www.biblio-online.ru/book/773FABOF-0EF8-4626-945D-6A8208474676.

Ilepeyenb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTu  «MHTepHeT»,
He00XO0AUMBIX JJIS1 OCBOCHHMS Y4eOHOH THCHMIIIMHBI

Jnst BBIIONIHEHUS 3aJaHui, MPEAYCMOTPEHHBIX paboueld MNporpaMMoOi HUCIHOJIB3YIOTCS

pexomeHnnoBanHble HTEpHET-CaiiThl, ObC.
DJIeKTPOHHBIE 00pa3oBaTeIbHbIE pecypchl

1. eLIBRARY.RU: HayuHnas »snexTpoHHas OubanoTeka [DneKTpoHHBIH pecypc]. — Pexum
noctyna: http://elibrary.ru
2. DBC IOPAMNT - Pexum noctyna: https: //biblio-online.ru
3. NudopmarronHslii ucropuueckuii pecypc / [Dnexkrponnsiit pecypce]: http://www.histrf.ru/.
4. TlopTas BCeMHPHOIi M OTeUeCTBEHHOI nctopuu // [DnekTponHslil pecypc]: http://istorya.ru/
5. Enunast komnekus nudpoBbIX 00pa3oBaTeIbHbIX PecypcoB // [DeKTpoHHBIN pecypc]:
http://www.school-collection.edu.ru/

4. KOHTpOJIb M OLIEHKA Pe3yJIbTATOB 0CBOEHHUs 0011e00pa3oBaTe/IbHOI y4eOHoil
AUCHUNIMHBI
KOHTpOJIB " OLCHKA PE3yJIbTATOB OCBOCHUA 06me06p330BaTCHBHOﬁ y‘-IC6HOI71 JAUCHUITIIMHBI

OCYIICCTBIIACTCA MPEIIOAaBaTCIICM B IMTPOLECCE MTPOBECACHUA IMTPAKTHICCKUX 33H$ITI/II7[, TECTUPOBAHMA,
a TAK)XC BBIIIOJIHCHU A OGy‘-I&IOH.[I/IMI/ICH WHAUBUAYAJIbHBIX 3aHaHHﬁ, IIPOCKTOB, HCCJIeIOBaHUI.

DopMBbI 1 METOIBI KOHTPOJIA
U OIIEHKH Pe3yJIbTATOB
00yueHust

Pe3ynabTaThl 00yuenus
(ocBOEHHBbIE YMEHNS, YCBOCHHbIE 3HAHNSA)

JIUYHOCHIHBIX: AHanu3 pemnieHus 3aaau.
- chopMHUPOBaHHOCTH MPEJICTaBICHUI 0 MAaTeMaTHUKE xak | KonTponbHas pabota
YHUBEPCAIBHOM SI3BbIKE HAYKH, CPEICTBE MOJEIUPOBAHUS SIBICHUU WU
MIPOLIECCOB, UACIX U METO/IaX MaTEeMaTHKU;

- I[IOHMMaHWE€ 3HAYUMOCTU MATCMATHUKU [JId HAYYHO-TCXHHYECKOT'O
nporpecca, cOpMUPOBAHHOCTh OTHOIIEHHUS K MaTEeMAaTHKEe KaK K YacTH
00IIIeYenoBeYeCKOr KYJIBTYpPhl Yepe3 3HAKOMCTBO C UCTOPHEH Pa3BUTHS
MaTeMaTHKH, BOJIIOINCH MaTeMaTHICCKUX HUJICH;

OK3aMeH.



http://www.biblio-online.ru/book/773FAB0F-0EF8-4626-945D-6A8208474676
http://www.biblio-online.ru/book/773FAB0F-0EF8-4626-945D-6A8208474676
http://www.biblio-online.ru/book/773FAB0F-0EF8-4626-945D-6A8208474676
http://www.biblio-online.ru/book/773FAB0F-0EF8-4626-945D-6A8208474676
http://www.biblio-online.ru/book/773FAB0F-0EF8-4626-945D-6A8208474676
http://elibrary.ru/
https://biblio-online.ru/
http://www.histrf.ru/
http://istorya.ru/
http://www.school-collection.edu.ru/
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- pasBuTHE JIOTHYECKOTO MBILUTCHUS, MPOCTPAHCTBEHHOT'O
BOOOpa)KeHUsI, AITOPUTMUUECKON KYJIBTYPbI, KPUTUUYHOCTH MBILUICHUS Ha
ypOBHE, HE00X0oAUMOM AJisl OyAylied nmpodhecCHoHaIbHON AeITENbHOCTH,
JUTSL IPOJIOTKEHHST 00pa3oBaHMs M caMO0Opa30BaHMS;

- OBJaJCHHE MaTeMaTH4eCKUMHU 3HAaHUSMU u YMEHUSIMH,
HEOOXOTUMBIMH B TIOBCEIHEBHOH JKH3HH, M OCBOCHHS CMEXHBIX
€CTECTBEHHO-HAYYHBIX IUCHUIUIMH M AMCUUILUIUH TPOQPECCHOHAIBHOTO
OUKIa, Ui TOodydeHus oOpa3oBaHHA B O0NacTsAX, HE TPeOYIOIINX
yr1yOJIeHHOW MaTeMaTHYeCKO# MO OTOBKY;

- TOTOBHOCTb M CIIOCOOHOCTH K O0pa3oBaHWIO, B TOM 4YHCIE
caMOoOOpa30BaHMIO, HAa TNPOTSHKEHUH BCEH JKU3HHM;, CO3HATEJIBHOE
OTHOILIICHHWE K HEMPEephIBHOMY OO0pa30BaHUIO KaK YCIOBHIO YCIHEIIHON
npodeccCHoHaNFHON 1 0OIIECTBEHHOW AEATENBHOCTH;

- TOTOBHOCTh H CIIOCOOHOCTH K CaMOCTOSITCIIPHOM TBOPYECKON U
OTBETCTBEHHOH NI TETLHOCTH;

- TOTOBHOCTh K KOJUIGKTUBHOH paboTe, COTPYAHUYECTBY CO
CBEPCTHHKaMH B 00pPa30BaTENbHOM, OOIIECTBEHHO IOJIE3HOH, y4deOHO-
HCCIIEN0BATEIbCKOM, IIPOEKTHOM U IPYTUX BUAAX ACSITEIBHOCTH;

- OTHONICHHE K MPOecCHOHAILHOW AEATEIPHOCTH KaK BO3MOXKHOCTH
y4acTHsi B PEIICHUH JIMYHBIX, OOILECTBEHHBIX, T'OCYIapCTBEHHBIX,
00IIeHAIIMOHAFHBIX MPOOJIEM;

MemanpeomMemHulx:

- YMEHHE CaMOCTOATEJIIBHO ONpPEACNSATh ILENH ACATCIBHOCTH U
COCTaBJISITh IUIAHBI JESTEIbHOCTH; CaMOCTOSITEJIBHO OCYILIECTBIISTD,
KOHTPOJIUPOBAaTh U KOPPEKTHUPOBATh JESTEIbHOCTh; HCIIOJIb30BAaTh BCE
BO3MOXKHBIE PECypChl AJsl JOCTIDKEHHMS IOCTaBJICHHBIX ILelell u
peanu3anyy IJIaHOB IESTEIbHOCTH; BBIOMpPATh YCIEIIHBIE CTPAaTeTHH B
Pa3JINYHbIX CUTYallUAX;

- yYMEHHE TMPOIYKTHUBHO OOIIATHCA M B3aMMOJEWCTBOBATH B TpoOIlecce
COBMECTHOHM [ESTEIbHOCTH, YYUTHIBATh IMO3UIHMU APYIHX YYaCTHHKOB
JeSITeIbHOCTH, 3PPEKTHBHO pa3peliaTh KOHPIUKTHI;

- BJIQJICHUE HABBIKAMH IO3HABATEIbHOM, Y4eOHO-HUCCIIENOBATEIbCKONH 1
NPOEKTHOM  [EeSATEeTbHOCTH,  HaBBIKAMHM  paspeuieHus  npoOiewm;
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY TIOMCKY METOJIOB
peUICHUA TMPAKTUYCCKUX 3alda4dy, MNPUMCHCHHUIO pPAa3JIMYHBIX MCETOAOB
MIO3HAHMUS;

- TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITENIbHOH HH(OPMaLHUOHHO-
IMO3HABATEIILHOM ACATCIBHOCTH, BKJIIOYad YMCHHUC OPHCHTUPOBATLCA B
pPasIMYHBIX MCTOYHHMKAX HHGPOPMALUHM, KPUTUYECKH OLECHHMBATh W
UHTEPIPETUPOBaTh  MHPOPMALMIO, [OJy4YaeMyl0 M3  pa3jIMYHbIX
HNCTOYHHKOB,

- BJAJEHUE S3BIKOBBIMHM CPEJICTBAMHU: YMEHHE SICHO, JOTMYHO U TOYHO
U3JaraTb CBOIO TOYKY 3pEHMs, HCIONb30BATh AaJCKBATHBIC S3BIKOBBIC
CpPEICTBa;

- BJIQJICHUE HABBIKAMHU TI03HABATEIILHONW pEQIIEKCUH KaK OCO3HAHUS
COBEPUIAEMBIX JIEHCTBUM M MBICIUTEIBHBIX MPOIECCOB, MX PE3YIBTATOB H
OCHOB&HI/IIZ, T'paHUI] CBOCI'0 3HaAHWA W HE3HAHHA, HOBBIX IMO3HABATCIBHBIX
3a/1a4 U CPEICTB JUISl UX TOCTUKEHMS,

- LEJNEeyCTPEMJIEHHOCTh B  TIOMCKax W MPHUHATHU  PELIEHUH,
CO00pa3UTENBHOCT, W HMHTYHIUS, Pa3BUTOCTh IMPOCTPAHCTBEHHBIX
NpPEACTaBICHUH; CIIOCOOHOCTh BOCIPHUHHMMATBh KPacoTy M TapMOHHIO
MUpa,

AHanu3 penieHus 3aaad.
KonTponbHas pabora.

OK3aMeH.

HpeOMemHbIX:

- cQOpPMUPOBAHHOCTh TIPEJACTABICHHA O MaTeMaTHKe KaK 4YacTh
MHUPOBOH KYJIbTYPHl M MECTE MaTEMaTUKH B COBPEMCHHON IMBHIIU3AIUH,
crioco0ax onvcaHusl SBJICHUH peajbHOr0 MHpa Ha MaTeMaTHYECKOM

AHanu3 penieHuns 3aaad,
YCTHBIN OTIpoC.
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SI3BIKE;

- c(hopMHUPOBAHHOCTH MPEACTABICHUNA O MATEMATHUECKUX TTOHATUAX KaK
BOXKHEHIINX MATEMATHYECKUX MOJEIIX, IO3BOJSIOIINX OMNHCAaTh U
W3y4aTh pPa3HbIC TPOIECCHI U SIBIICHUW; TOHUMAHUE BO3MOXXHOCTH H
aKCHOMETPHUIECKOTO TIOCTPOCHUS MaTEeMAaTHUECKUX TCOPHH;

- BIIaJICHUE METOJAaMH JI0Ka3aTelbCTB U AJITOPUTMOB PEILCHUS, YMECHUE
WX MPUMEHSTh, IPOBOUTH JIOKA3aTEIBHBIC PACCYKICHHUS B XO/IC PCIICHUS
3a7ad4;

- BJAJCHUE CTAaHIAPTHBIMH TIPUEMaMH PEIICHUS pPalUOHATBHBIX U
UPPAIMOHANBHBIX, ITOKA3aTCNIbHBIX, CTCICHHBIX, TPUTOHOMETPUYSCKUX
YpaBHEHWH ¥ HEpPaBEHCTB, WX CHCTEM; HCIIOIIb30BAHHE TOTOBBIX
KOMITBIOTEPHBIX MPOTpamMM, B TOM YHUCIIC IS TOMCKA IyTH PEIICHUS U
WJUTIOCTPALIMU PEIICHUS YIIPABJICHUN 1 HCPABCHCTB;

- copMHUPOBAaHHOCTH MPEACTaBICHUH 00 OCHOBHBIX TIOHATHAX
MaTeMaTU4YeCKOTO aHallu3a W UX CBOWCTBax, BIAJCHUE YMEHUEM
XapaKTepH30BaTh TMOBeACHUE (YHKIUH, WCIOJIB30BAHUE MOJYyYCHHBIX
3HAHUU AJ151 ONMCAHUS U aHAJIM3a PEANbHBIX 3aBUCUMOCTEH ;

- BJAJCHHE OCHOBHBIMU IOHATHSMH O TUIOCKUX M TPOCTPAHCTBEHHBIX
reoMeTpHYecKuX (Urypax, MX OCHOBHBIX CBOHCTBaX; C)OPMHUPOBAHHOCTh
YMEHHSI paCIiO3HAaBaTh TeOMETpHUYECKHe PUTYPHI Ha depTexax, MOJIENIX U
B peallbHOM MHpE; NMPUMEHEHHE H3yYEHHBIX CBOWCTB T€OMETPHYECKUX
buryp u ¢dopMmyn [Uis pemieHHs TEOMETPHUECKHX 3adad W 3aaad C
MPaKTUYECKUM COJICPKAHUEM;

- c(hOpMHUPOBAHHOCTh TMPENCTABICHUH O TpoIeccax W SABICHUSX,
UMCHOIIIUX BepO}ITHOCTHBIP'I xapaKTep, CTAaTUCTUUYCCKUX 3aKOHOM€pHOCT5[X
B pCaHBHOM ane, OCHOBHBIX ITOHATHUAX SHCMCHTapHOﬁ TCOpI/II/I
BEPOSATHOCTEH; YMEHHE HaXOJWTh W OIEHUBaTh BEPOATHOCTH
HACTYIJICHUS COOBITHH B MPOCTEHINMX TNPAKTHYECKUX CHTYyalUsiX H
OCHOBHBIC XapaKTepI/ICTI/IKI/I CﬂyqaﬁHBIX BCJINYHH,

- BJaJE€HHWE HABBIKAMH WCIIOJNIB30BAHUS TOTOBBIX KOMITBIOTEPHBIX
MIpOTpamMM TIPH PEIICHUHN 3a/1a4.

Kontponbnas pabora.

DK3aMeH




