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PaGouas mporpamma OVII.04 Mamemamuxa pa3paboTaHa B COOTBETCTBUHU C
TpeOOBaAHUSMU:

— dbenepaibHOTO TOCYJAPCTBEHHOTO 00pa30BaTENIbHOTO CTaHaapTa (ganee —
®I'OC) cpenuero ob61ero 0Opa3oBaHus,

- dbenepanbHOTO TOCYIAPCTBEHHOTO CTaHIapTa CPEeIHEro MPOQeCCHOHATHLHOTO
obpazoBanusa (nanee — CIIO) mo npodeccun 15.01.05 Ceapwux (pyunot u wacmuyHo
MEeXaHU3UPOBAHHOU C8APKU (HANIABKUL),

— PEKOMEHJAIMAMHA 10 OpraHu3allii  TOJYYCHHS CpPEIHEro  OOIIeTo
oOpa3oBaHHMsI B TMpefenax OCBOSHUS O00pa3oBaTeNbHBIX MPOrpaMM  CPEAHETO
npodeccruonansHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IIEro 0Opa3OBaHHS C yU4ETOM
TpeOboBaHMil  (eaepalibHBIX TOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB U
NOJy4yaeMOW  CHEIUAIBHOCTH WM mpodeccun  cpeaHero  mpodecCHOHAIBLHOTO
oOpazoBanus (muceMo [lemaprameHTa rocyJapcTBEHHOM MOJUTHKU B c(hepe MOArOTOBKU
pabounx kaapos u JAITO Muno6puayku Poccun ot 17.03.2015 Ne 06-259),

- OpUMEPHON MporpaMMbl 00IIe00pa30BaTEIbHON y4eOHON JMCUUILIUHBI
Mamemamuka: aneebpa, Havana MmamemMamuyecko20 AHAIU3A, 2eoMempusi A
npodeccroHanbHbIX 00pa30BaTENbHBIX OpraHu3aluii, peKoMeH10BaHHON DenepaibHbIM
rOCyJapCTBEHHBIM aBTOHOMHBIM yupexkaeHueM «DenepanbHblii WHCTUTYT Pa3BUTHS
obOpazoBanusi» (manee — OI'AY «OHPO») B kadecTBE NPUMEPHOM MPOrPaMMBbl s
peanu3aluu OCHOBHOM npodeccruoHaibHOM 00pa3oBarenbHoii porpamMmbl CIIO Ha Gaze
OCHOBHOTO O00IIero o0pa3oBaHUsl C TMOJYyYEHHWEM CpETHEro oOmero oOpa3oBaHWS,
poTokoJ Ne 3 oT « 21 » utonst 2015r., peructpainoHHbIi HOMep peueH3uu Ne 377 ot

« 23 » mona 2015t. PI'AY «ODUPO».
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1 MACIHIOPT PABOYEM ITIPOT'PAMMBI YYEBHOT' O IIPEJJMETA
OYII.04 Mamemamuka
1.1 Obs1acTh NPUMEHEHHUS MPOrPAMMBbI YU4eOHOT0 IpeMeTa
[Iporpamma yueOnoro mpeamera OVII.04 Mamemamuka SBISE€TCA YaCThIO
oOmeoOpa3zoBarenbHOro 1ukia oOpa3zoBarenbHol mnporpamMmbl  CIIO  mporpammel
NOJATOTOBKM KBaJM(UUMPOBAHHBIX paboumx, ciayxammx (mamee — [IIIKPC) mo
npodeccun cpeaHero npoPeccCuoHaIbHOro 00pa30BaHMS:

15.01.05 Ceapwuk (pyunou u 4acmuyHoO MexaHu3upoOBaAHHOU CEAPKU (HaNIABKU,).

1.2 Mecto yyeoHnoro npeamera B crpykrype HITKPC

VY4eOHblif mpeaMeT SBISAETCA MPEeaIMETOM O0IIe00pa30BaTeIbHOr0 YYeOHOTO IUKIA B
COOTBETCTBHH C mexHolocuyeckum npodunemM npodeccuonanbHOro 00pa3oBaHMUs.

VYpoBens ocBoeHUs yueObHoro npeamera B coorBeTcTBUU ¢ PI'OC cpennero ob1iero
00pa3oBaHUs HPOPDUILHBII.

Peanuzanus conmepkaHust ydyeOHOTO TpeIMETa MperoJiaraeT CoOJI0IeHUE
IPUHLANA CTPOrOM NMPEEMCTBEHHOCTH II0 OTHOLICHUIO K coaep:kaHuto Kypca OVII.04
Mamemamuxa Ha CTynIiEeHU OCHOBHOT'O 00111ero 00pa3oBaHMUsL.

B To xe Bpemst yueOHsbIit npeamer OVII.04 Mamemamuxa st ipodhecCUOHAIBHBIX
00pa3oBaTeIbHbIX OpraHu3alMil 001a1aeT CaMOCTOSITEIBHOCTBIO U LIETBHOCTBIO.

Pabouass mnporpamma yueOHoro mnpenmera OVII.04 Mamemamuxa wuMeeT
MEXIPEIMETHYIO CBSI3b C 0011e00pa3oBaTelbHbIMM yueOHbIMU mnpeameramu, OVII08
Acmponomus, OVIIL.09 HUugopmamuxa, OVIL10 Dusuxa, OVILI] Xumus n
npodeccuoHanbubiMu quctuuimHaMu OI1.02 Ocnosvl snekmpomexuuxu, OI1.03 Ocrogwl
MamepuanoseodeHusl.

Wzyuenue  yueOnoro mpeamera OVIL04  Mamemamuxa  3aBepiiaeTcs
IPOMEKYTOUHOM arrectauueit B ¢popme sxzamena B pamkax ocBoenus [HITKPC na Oaze

OCHOBHOT'O 00IIEr0 00pa3oBaHMUsl.

1.3 Ilnanupyemblie pe3yabTaThl 0CBOEHHSI Y4eOHOI0 MpeaMeTa

[Tnanupyemble pe3yabTaThl OCBOSHUS YY€OHOTO MIPEeIMETA:
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JIUYHOCMHbBIE PE3Ybmanbl:
- c(hOpMHUPOBAHHOCTh MPEACTABICHUN O MAaTeMAaTHKE KaK YHHBEPCAIbHOM SI3BIKE
HAyKH, CPEJICTBE MOJICIUPOBAHMUS SIBIICHUI U MIPOLIECCOB, UACSIX U METO/IaX MATEMAaTUKH;
-  T[OHMMaHUE 3HAYMMOCTH MAaTEMaTUKU JUIsI HAyYHO-TEXHUYECKOrO Iporpecca,
c(OPMHUPOBAHHOCTh OTHOINEHUS K MATEMAaTHKE KaK K YacTH OOIIeYeIOBEYeCKOM
KyJbTypbl 4€pe3 3HAKOMCTBO C UCTOPUEH pa3BUTUS MATEMaTUKH, 3BOJIIOLUEH
MaTEMAaTUYCCKUX UICH;
- pa3BUTHE  JIOTHYECKOTO  MBIIUICHUS, MPOCTPAHCTBEHHOTO  BOOOpa)KeHUS,
AITOPUTMUYECKON KYJIbTYPbI, KPUTUYHOCTH MBIIIJIEHUS HA YPOBHE, HEOOXOAUMOM JIJist
Oynymieir mpoQecCHOHAIBHONW ACSTENBHOCTH, JJIA MPOJIOJDKCHHUS O00pa3oBaHUS U
caM0o00Opa3oBaHuS;
- OBJQJICHUE MATEeMAaTHYECKUMHU 3HAHMSIMU U yMEHUSMU, HEOOXOAUMBIMH B
MOBCEIHEBHOM JKU3HU, JIJII OCBOEHUSI CMEXKHBIX €CTECTBEHHO - HAyYHbBIX JHUCIUIUIMH U
TUCITUTUINH TPO(GECCHOHANBHOTO IHKIIA, JUISl MOTy4YeHUss 00pa3oBaHMs B O0NacCTsIX, HE
TpeOyIOIUX YriTyOJIeHHOW MaTeMaTUYeCKOU MOATOTOBKY;
- TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha
NPOTSHKEHUU BCEH KU3HM;, CO3HATEIBHOE OTHOIIEHHE K HEMpPEepPhIBHOMY OOpa30BaHUIO
KaK YCIIOBHUIO YCIIEITHON MPOPECCUOHAIBHON U OOIIECTBEHHOM JCSITEIBHOCTH;
- TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOATEIbHON TBOPYECKONW M OTBETCTBEHHOM
NEeSATEeIIbHOCTH;
- TOTOBHOCTh K KOJUIGKTHBHOW pabOTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
o0pa3oBaTeabHOM, OOIIECTBEHHO MOJIE3HOM, YU4eOHO-UCCIEA0BATEIBLCKOM, MPOESKTHON U
JIPYTUX BUJIAX AESTEIbHOCTH;
- OTHONIIEHHWE K MpOo(EeCCHOHATBHON MAESATEILHOCTH KAaK BO3MOXXHOCTH YYacTus B
PEIICHUH JINYHBIX, OOIIECTBEHHBIX, TOCYJaPCTBEHHBIX, OOIIEHAIMOHAIBHBIX MPOOIIEM;
Memanpeomemnule pe3yibmamol:
- YMEHHE CaMOCTOSITENIbHO OMpPEAEATh LENH ACSTEIbHOCTA U COCTAaBISATH IUIAHBI
NEATEIIbHOCTH; CaMOCTOSITEJIbHO OCYIIECTBISATh, KOHTPOJUPOBATh U KOPPEKTHUPOBATH

ACATCIIbHOCTD,; UCIIOJIL30BAaTh BCC BO3MOKHBIC PCCYPCHI IJIs1 TOCTUKCHUA ITOCTABJIICHHBIX
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Hesied M peanu3alyy IUIAHOB JESTENIbHOCTH; BBIOMpATh YCHEIIHbIE CTPAaTEeruu B
pa3IMyYHBIX CUTYyaLUsX;
- YMEHHME MNPOJYKTHBHO OOLIAThCA M B3aUMOJEHCTBOBATH B IPOLIECCE COBMECTHOM
JESITEIbHOCTH, YYUTHIBATH MO3ULUHU JIPYIMX YYAaCTHUKOB JEATEIbHOCTH, 3()(PEKTUBHO
paspeniaTh KOH(MIUKTHI;
- BJIQJICHHE HaBbIKAaMH I103HABATEJIbHOM, yueOHO-UCCIIEOBATEIbCKON U NMPOEKTHOU
JeSITEeNbHOCTH, HAaBBIKAMU pa3pelieHus MpoOJeM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIBHOMY IIOMCKY METOJOB pELICHUS MNPAKTUYECKUX 3a]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;
- TOTOBHOCTb U CIOCOOHOCTb K CaMOCTOSITEIbHON MH(POPMAIIMOHHO-II03HABATEIbHON
NEeSATENbHOCTH, BKIIIOYAas YMEHUE OPUEHTUPOBATHCS B  Pa3IUYHBIX HMCTOYHHKAX
uHpOpMaIHU, KPUTUYECKU OIICHUBATh U MHTEPIPETUPOBATH HH(DOPMALINIO, TTOTyYaeMYO
U3 Pa3IUYHbIX UICTOYHUKOB;
- BJAJICHHE S3BIKOBBIMU CPEACTBAMU: YMEHHE SICHO, JIOTHYHO ¥ TOYHO M3JIaraTh CBOIO
TOUKY 3PEHMsI, UCII0JIb30BATh AJI€KBATHBIE A3BIKOBBIE CPE/CTBA;
- BJAJICHHE HaBbIKAMH I103HABATEIbHOW PEQPIIEKCUM KaK OCO3HAHUS COBEPILIAEMBIX
JNEUCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWM, IPaHMI] CBOETO
3HAHUS U HE3HAHUS, HOBBIX [T03HABATENIbHBIX 33/1a4 U CPEICTB JJISl UX TOCTHIKCHMUS;
- LEJEeYCTPEMJIEHHOCTh B IOMCKAax W MPUHATUU pEIICHUH, cOOOpa3uUTEIbHOCTh U
UHTYMLMS,  Pa3BUTOCTb  IMPOCTPAHCTBEHHBIX  IPEJICTaBIICHUN; CIIOCOOHOCTH
BOCIIPUHUMATh KPAcOTy U TApMOHUIO MUPA;

npeomemmuboie pe3yibmamayl:
- c(hopMHPOBAHHOCTH MPEJICTABICHUI O MATEMAaTUKE KaK 4YaCTU MUPOBOM KYJbTYpHI U
MECTE€ MaTeMaTUKU B COBPEMEHHOM LMBWIM3ALMHU, CIOCO0AX OMHCAHUS SIBICHUUN
peanbHOro MMpa Ha MaTEMaTUYECKOM SI3BIKE;
- chOpMHPOBAHHOCTH MPEJCTABICHUN O MATEMATHUYECKUX MOHATUSAX KaK BAXKHEUILINX
MaTEMaTUYECKUX MOJEISAX, MO3BOJIAIOIIMX OMUCHIBATh M M3y4aTh pa3HbIE IMPOLECCHl U
SBJICHUS; IOHUMaHUE BO3MOKHOCTH aKCMOMATHUYECKOTO MOCTPOECHHUS MaTeMAaTUYECKUX

TEOPUH;
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- BJIaJICHUE METOJAaMU JOKa3aTeJbCTB M QITOPUTMOB pEIICHUS, YMEHHE HUX
IIPUMEHSTh, IPOBOJIUTH J1I0KA3aTEJIbHBIE PACCYXKIEHUS B XO/I€ PELICHUS 3a/a4;
- BJIaJICHUE CTAHJIAPTHBIMU IPUEMaMH PEUICHUS PAlMOHATIBHBIX U UPPAMOHATBHBIX,
NOKA3aTEJIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKHX YPAaBHEHHH M HEPABEHCTB, WX
CUCTEM; UCIOJIb30BAaHUE FOTOBBIX KOMIBIOTEPHBIX MPOrpPaMM, B TOM YHUCIIE JJIs MOUCKA
IIyTH PELICHUS U WUIKOCTPALUU PEUICHNs YPABHECHUN U HEPABEHCTB;
- c(hOPMHUPOBAHHOCTh TPEACTABICHUH OO0 OCHOBHBIX MOHITHSIX MAaTEeMaTHYECKOTO
aHalM3a U UX CBOICTBAax, BJIAJICHUE YMEHHUEM XapaKTEepU30BaTh MOBeJEHUE (DYHKIIUH,
WCII0JIb30BaHUE MTOJTYUYECHHBIX 3HAHUH JJIsl ONMCAHUs U aHAJIM3a PeaIbHBIX 3aBUCUMOCTEH;
- BJIQJICHUE OCHOBHBIMU  TOHATHUSMU O IUIOCKUX M MPOCTPAHCTBEHHBIX
reoMeTpudyeckux ¢Gurypax, MUX OCHOBHBIX CBOMCTBax; C(HOPMUPOBAHHOCTb YMEHUS
pacmo3HaBaTh T€OMETPUYECKHME (PUTYpHhl HA YepTekaxX, MOJEIIX U B PEaTbHOM MHpE;
NPUMEHEHUE M3YyYCHHBIX CBOMCTB reoMeTpuyeckux uryp u ¢Gopmys sl perieHus
F€OMETPUYECKUX 3a/1a4 U 3a7a4 C MPAKTUYECKUM COAECPIKAHUEM;
- c(OpMHUPOBAHHOCTh TMPEACTABICHUN O TIpolleccax U  SBJICHUAX, HUMEIOIIUX
BEPOSITHOCTHBIN XapakTep, CTATUCTHUYECKUX 3aKOHOMEPHOCTSX B pEaJbHOM MHpE,
OCHOBHBIX TIOHATHUSX DJIEMEHTAPHOW TEOPUU BEPOSATHOCTEW; YMEHHH HaXOIWUTh U
OIICHMBAaTh BEPOSATHOCTH HACTYIUICHUSI COOBITMH B MPOCTEUIINX MPAKTUYECKUX
CUTyallUsAX U OCHOBHBIC XapaKTEPUCTUKHU CIyYaHBIX BEJINYUH;
- BJIaJICHUE HABBIKAMHU HCIOJIb30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM IMpHU
peleHny 3aaa4.

OcBoenue conepxanusi yueOHoro npenmera OVII.04 Mamemamuka oGecrieunBaeT
dbopMupoBaHUE M pa3BUTHE YHUBEPCAIbHBIX Y4eOHBIX nerictBuil (mamee — YVY]I) B

KOHTCKCTC INPCCMCTBCHHOCTHU q)OpMI/IPOBaHI/ISI O6I_III/IX KOMHGTCHHHﬁ.

Buabl yHuBepcaJbHbIX Y4eOHBIX AeHCTBHI OO01mue KOMNeTeHIINH
(B cootBeTcTBHHU ¢ PI'OC CIIO no npodeccun)
YV .01 JIngnoCcTHBIC OK 1. [ToHuMath CyIHOCTh ¥ COLIUATBHYIO
(obecneunBalOT IIEHHOCTHO-CMBICIIOBYIO 3HAYMMOCTb CBOEH Oyay1ei npodeccun, mposBIATh K
OPHUEHTAINIO O0YYAIOIIUXCS M OPUEHTAIMIO B | HEH yCTOMYMBBIA HHTEPEC.
COLMAJIBHBIX POJISAX U MEKINYHOCTHBIX OK 3. AnanusupoBaTh pabovylo CHUTYallHUIo,
OTHOIICHHUSX ). OCYUIECTBJIATh TEKYIIUIA U UTOTOBBIN KOHTPOJIb,
OIICHKY U KOPPEKIIHI0 COOCTBEHHOM J1eATEIbHOCTH,
HECTH OTBETCTBEHHOCTD 32 PE3YJIbTaThl CBOEH pabOTHI.
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YV ].02 PerynstuBHbIC
1ieNIenoaranue, MiIaHupOBaHHE,

IIPOrHO3MPOBAHUE, KOHTPOJIb (KOPPEKLIMS),
CaMOPETYJISAIMS, OLICHKA (00eCIIeYnBarOT
OpraHu3aIro 00yYaIOIUMHUCS CBOCH
y4eOHOM e TEIBHOCTH)

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JIEATENbHOCTD,
UCXOJ1s U3 1IeJIU U CIOCO0O0B €€ JOCTHKEHMS,
OIIPEIEIIEHHBIX PYKOBOJIUTEIIEM.

OK 3. AnanuzupoBaTh pabouylo CUTYyallHIo,
OCYILECTBIIATh TEKYIIUHA U UTOTOBBIN KOHTPOJIb,
OLIEHKY U KOPPEKIHIO COOCTBEHHOH NeATETbHOCTH,
HECTH OTBETCTBEHHOCTD 32 PE3YJIbTaThl CBOEH pabOTHI.

YV ]1.03 Ilo3HaBaTeILHBIC
(obecneunBarOT UCCIIE0BATENBCKYIO
KOMIIETEHTHOCTb, YMEHHUE paboTaTh C
uHpopManuei).

OK 4. OcymuiecTBasTh MOUCK HH(POPMAIIUH,
HeoOxoquMoi 11 () (HEKTHBHOTO BBHITIOTHEHUS
npodeccuoHaNbHBIX 3a1a4.

OK 5. Ucnonp3oBath HHGOPMALIMOHHO-
KOMMYHHKAI[UOHHBIE TEXHOJIOTUU B
POoeCCHOHAIBHON JESITETHHOCTH.

YV 1.04 KoMMyHHKAaTUBHBIE

(obecneunBarOT COLMATIBHYIO
KOMITETEHTHOCTb W y4YeT MO3UIINH JPYTUX
JOJIeH, yMEHHUE CIIyIIaTh U BCTyNaTh B
JIAAJIOT, Y4aCTBOBATh B KOJUIEKTHBHOM
00cyXIeHUH poOIIeM, B3aUMOJICHCTBOBATh U
COTPYJIHUYATh CO CBEPCTHUKAMU U
B3POCJIBIMHU).

OK 6. PaboTtats B koMaHe, 3 (HEeKTUBHO 00IIATHCS €
KOJUIETaMH, PYKOBOJACTBOM

1.4 KoJm4ecTBO 4aCOB HA OCBOEHHME MPOTPAMMBbI Y4e0HOT0 MpeaMeTa

MaxkcumainibHast yueOHasi Harpy3ka oOyuvatoierocst 459 yaca, B TOM YHUCJI€:

- o0s3aTenbHas yueOHas Harpy3ka oOyyaroierocst 306 4acos;

- caMocTosTeNbHas paboTa oOydaromierocs /53 yaca.

B ToM wuwncne wyacoB BapHaTHBHOW 4acTH YyuyeOHbIX uukioB [I[IKPC

IPEAYCMOTPEHO.

HE
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2 COAEPKAHUE YYEBHOI'O ITPEIMETA U TEMATHYECKOE
IINTAHUPOBAHHUE

2.1 O0bem yueOHOro mpeaMeTa M BUAbI Y4eOHOH padoThl

Buj yueOHoii padoThl O0bem yacos

MakcumaJjibHasi yueOHasi HArpy3Ka (Bcero) 459
Oos3aTennbHas yueOHas Harpy3Ka (Bcero) 306
B TOM YHCIIE:

nabopaTopHbIE 3aHATHUS He NpPedycMompeHo

MPAKTUYECKUE 3aAHATUSA 108

KOHTPOJIbHBIE paOOTHI He npeodycMompeHo
CamocrosiTesibHas padoTa o0y4yaronierocsi (Bcero) 153
B TOM YHUCIJIE:

UH/IUBUAYATbHBIA IPOSKT 15
[IpomexyTounas arrectanus B popme 9K3aMmeHa

[IpodunsHOe wu3yueHne oO0IIE00pa3oBaTebHOTO YyueOHoro mpeamera OVII.04
Mamemamuka OCYIMECTBISETCS YaCTHYHBIM IIEPEPACIPECIICHHEM YUYEOHBIX YacoB M
0TOOPOM ITUAAKTUYCCKUX EAMHUI] B 3aBUCHMOCTH OT BaXXHOCTH TeM sl Tipodeccuu

15.01.05 Ceapwux (pyuroii u 4acmu4HoO MexXaHU3UpOBAHHOU C8APKU (HANIABKU).
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2.2 TemaTH4eCKHUil IUIaH U coepxkanne yueOHoro npeamera OYVIIL 04 Mamemamuka

HaumenoBaHue Conep:xxanue y4eOHOIro MaTepuaJia, JJadopaTopHbie H NPAKTHYECKHEe PadOThI, O0beM yacos YpoBeHnnb
pa3aesioB M TeM CaMoCTOsITeIbHAsA padoTa 00y4alImXxcsi, KypcoBasi padora (IpoeKT) YCBOCHHS
BBeaenne 3
Coneprkanue yueOHOro MaTepuasa 1
| ‘ MartemaTHKa B HayKe, TEXHUKE U B Ipodeccun | 2
JlabopatopHsble 3aHATH HE MPEyCMOTPEHO
[IpakTHyeckue 3aHsATHS 1
KonrtpomnbHbie paboThI
BXxo1HOW KOHTPOJIb 1
CamocrosTenbHas paboTa 00yJaromuxcs 1
[ToaroroButk pedepar mo teme «MaTemaTHka B HayKe, TEXHUKE U MPAKTHUECKOU
JeSITEIbHOCTH YEJIOBEKa»
Pa3zoen 1 Pazeumue nonamus o uucne 22
Tema I Ilenvie u Copep:xanne yaeOHOT0 MaTepuana 7 2
PAUUOHAIbHBIE UUCHa 1 | Ilenble u panpioHanbHbIe Ynca. JIeTMMOCTh LETbIX YHUCE. 1
2 | UppanmonansHble yncna. JleiCTBUTENbHBIE YHCIA. 2
3 | puGnmxeHHble BEIYMCIECHUS. AGCONIOTHAS M OTHOCUTEJIbHAS TOTPEIIHOCTH. 2
4 | KommiiekcHble yncna. ['eomeTpuyeckass MHTEpIpeTalys KOMIUIEKCHBIX YUCE. 1
5 | Apudmernueckue ASHCTBHS HAJ KOMIUIEKCHBIMU YHCIIaAMHU. 1
JlaboparopHsble 3aHATH HE MPETYCMOTPEHO
[IpakTrueckue 3aHATHS 5
[TpakTrueckas padota Ne 1 JleiicTBus Ha ACHCTBUTEIHLHBIMH YHACIAMU 1
[Tpaktuyeckas padora Ne 2 [IpeobpazoBanue anredGpandeckux BbIPAKEHHMN. 2
ITpakTrueckas padota Ne 3 ApudmMernyeckne NeWCTBUS HaJ KOMIUICKCHBIMH YHCIIAMU 2
KontponsHbie paboTh HE MPEyCMOTPEHO
CamocrosTenbHas pabota 00yJaromuxcs 10

3arnoHeHUEe CIIPaBOYHOM TAOJIHUIIBI O YMCIIaX, 3aKOHAX U ACHCTBHIA HAJ| YUCITAMH.
Co3nanue mpe3eHTauuu Ha TeMy «VcTopus pa3BUTHS YHCIa»

Brmmonnenue KpaTKOro KOHCIICKTa 110 TEMC «AOCONIOTHAS U OTHOCUTEILHAS MOrpCIIHOCTb

NPUOJIMKEHHOTO 3HAYCHUS YHCIIa»
[TonroroBka coobmienus Ha Temy «lIpuOinKeHHbIE BEIUUCICHUSD
Brinonnenue pacuetHoil pabotsl no Teme «IIpaBusa BeIUMCIEHUS ¢ NPUOIHAKEHHBIMU
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3HAYCHUSMU

Cozpanne npeseHTanuu Ha TeMy «JcTOpHs MPOUCXOKICHNS KOMIIEKCHOTO YUCIIa»
[TonroroBka coobuienus Ha TeMy «lIpumeHenne npuOIMKEHHBIX BEIYUCICHHUH B
IIPAKTUYECKOU ACSTEIbHOCTH YEIOBEKA»

Pa3zoen 2 Kopnu, cmenenu u no0zapugpmol 42
Tema 1 Kopnu u Copepxanue yueOHOro Marepuaia 9
cmenenu 1 | KopHu HaTypaabHOM CTENECHU U3 YKMCIIa U UX CBOMCTBA. ApHU(PMETHYECKHI KOPEHD M3 2
HaTYpaJIbHOT'O YKcia
KopHu 4eTHOI 1 HEYETHOH CTENEeHH. 1
3 | IlpeobpazoBanue BeIpaKEHU, COJIEPKALINX KOPHU 2
CreneHs C pallMOHAJIBHBIM NOKa3areneM. CBOMCTBA CTENEHH C pallMOHATIbHBIM 2
MIOKAa3aTeNeM.
5 | CreneHs ¢ IeMCTBUTENbHBIM MOKa3aTeaeM. CBONCTBA CTENIEHU C JEHCTBUTEIbHBIM 1
MoKa3aTesneM
6 | IIpeobpazoBanue BeIpaXKEHUI, COIEPKAIINX PAIUKAIIBI U CTETICHU 1
JlaGopaTopHbIe 3aHATHS HE MPEyCMOTPEHO
IIpakTrueckue 3aHATUS 5
[TpakTrueckas padota Ned4 Pemienue ypaBHEHUH, COEPKAINUX KOPHH M-OH CTENIEHU 1
[TpakTuyeckas padbota Ne5 CBoiicTBa CTENEHH C ICHCTBUTEIBHBIM ITOKa3aTeIeM 2
ITpaktrueckas paborta Ne6 [IpeoOpazoBanre BeIpaXEHUH, COEPKAIIMX PAJTUKAIIBI U CTENICHU 2
KonrtposbHbie paboThl HE MPESYyCMOTPEHO
CamocrosiTenpHas paboTa 00yJaronuxcs 6
BrinosnHeHne KpaTkoro KOHCIEKTa o Teme « KopHu -1 cTeneHu cBoicTBa KOpHSI»
CocraBnenue TaOIHIBI KOPHEH
Brinmonnenne pacueTHOl paboThl «Perienne npocTedux nppaluoHaIbHbIX YPaBHEHUI»
CocraBneHre CBOJIHOM TaOJIUIBI CO CBOMCTBAMH CTETICHEW U KOPHEH.
CocraBieHue kpoccBopaa 1o teMe «CTeneHpb yuciay
Tema 2 Jlozapughm uucna | Conepxkanue yueOHOro MaTepuaia 10
Wux ceoucmea | 1 | Jlorapudm uncia. Berancienue sorapudMoB 2
2 | OcHoBHBIE cBO¥icTBa orapudmoB. HaxoxneHune 3HadeHni torapudma 1mo 2

IMPOU3BOJIBHOMY OCHOBAHUIO
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3 | HevicTBus Hajg norapupmamu. Beraucienue u cpaBHeHHE JOrapupmMoB 1
4 | IlepexoJ1 OT OJHOIO OCHOBAHUS K APYTOMY. 1
5 | Pemenune npocTednux JJorapupMuIecKnx ypaBHCHUN 2
6 | JlecsiTuuHble M HAaTypaJibHbIE JOTrapudmbl |
7 | IIpeoOpa3oBaHue BHIPAKECHHUN, COACPIKAIIMX PAAUKAIIBI, CTENICHH U JIOTapU(MBI 1
JlaboparopHsble 3aHATH HE MPEyCMOTPEHO
IIpakTrueckue 3aHATUS 5
[Tpaktrueckas padota Ne7 JleiicTBus HaJ IorapudpmMamu. 2
[TpakTtuyeckas padora Ne§ JlorapupmupoBanue 1 MOTEHIUPOBAHHE BIPAXKEHUI 1
ITpakTrueckas padota Ne9 [IpeobOpaszoBanue 1orapuMUUIECKUX BBIPAKECHUN 2
KontposbHbie paboThl HE MPESYyCMOTPEHO
CamocrosiTennpHass paboTa o0yJaronuxcst 7
[ToaroroBka nHGOPMAIIMOHHOTO COOOIIEHUS 10 TeMe «O MPOUCXOKIECHIUH TEPMUHOB U
0003HaYCHUI CTETICHb, CTETICHHAs! QyHKIUsA, Jorapudm JlorapudmupoBanue u
MIOTEHLIUPOBAHUEN.
BrinmonHenue kpaTkoro KoHcnekTa no teme «Vcropust mpoucxoxaenus jgorapudma.
Jlorapudmuueckas TuHEHKa»
[ToaroroBka cooOmieHus Ha TeMy WiH npe3eHTanuu «I[IpakTuueckoe npuMeHeHue
norapupmMoB»
Brimonnenne nHAMBUAYaTbHON paboThl 110 TeMe «CBOMCTBA JToraprMOB»
BrinonHenue KpaTKoOro KOHCIEKTa 1o TeMe «JlecATHYHbIe U HaTypalbHbIE JTOTaprU(pMbD»
[ToaroroBka coobmienus Ha Temy «CrocoObl penieHus JorapupMUIEeCKUX YpaBHEHUI
Brinonnenue coobuenust Ha TeMy «JlorapudMupoBaHie U IOTCHIUPOBAHUEY.
Pa3zoen 3. Ilpamvle u naockocmu ¢ npocmpancmee 39
Tema 1 Axcuomot Conepxanue yue6GHOro MaTepuana 2
cmepeomempuu 1 | AKCHOMBI CTEPEOMETPUH 1
2 | HekoTopbl€ CIEACTBUS U3 AKCHOM 1
JlaboparopHsble 3aHATH HE MPEyCMOTPEHO
IIpakTrueckue 3aHATHUS 1

ITpaktrueckas padorta Nel) OCHOBHBIC IOHATHS TEOMETPHH.

1

KontpomnbHbie paboThl

HE MPEyCMOTPEHO

CamocrosTenbHas paboTa 00yJaromuxcs

1
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Coobuenne Ha Temy «McTopust 3aposkICHUS T€OMETPHUID)

Tema 2.
IHapannenvnocmo
NPAMBIX U NIOCKOCHEL.

Copepxanne yaeOHOTO MaTepuana

1 | B3aumHOe pacrosiokeHue ABYX MPSIMbIX B NPOCTPAHCTBE

[Tpu3Hak napayuieTbHOCTH NPSIMBIX B IPOCTPAHCTBE

2
3 | [lapamienbHOCTh IPSAMOM U IJIOCKOCTH. [Ipr3HaK mapanneabHOCTH NPSIMOUM M TJIOCKOCTH
5 [TapamienpHOCTB ABYX IUIOCKOCTEN B IpocTpaHCTBe. IIpu3Hak mapamiebHOCTH
TJIOCKOCTEM

N[ = = =]

CaoiicTBa mapayienbHBIX TWIockocTe. [lapamiensHoe npoektupoBanue. M3o0paxkenue

6
IPOCTPAHCTBEHHBIX QUTYD

JlabopatopHbIe 3aHATH

HE MIPEAYCMOTPEHO

[IpakTrueckue 3aHATHUS

[Tpaktudeckast pabora Ne 11 Pemenne 3aqad Ha mapamielbHOCTh PSMBIX, IPSIMOUN H
IIJIOCKOCTH B IPOCTPAHCTBE.

[TpakTuaeckas padora Ne 12 Pemenwne 3a1a4 Ha mapajuieIbHOCTh ITIOCKOCTEH B
MIPOCTPAHCTBE.

3
2
1

KoHnTponbHble paboThl

HE MIPEAYCMOTPEHO

CamocrosTenbHas paboTa 00yJaromuxcs

Odopmiienne mpe3eHTauu Ha TeMy « CKpenuBaromuyecs mpsMble Ha JOPOTrax»
CocraBieHne MaTeMaTHYeCKIX KPOCCBOPI0B, peOycoB 1o Teme «IlapamiensHocTh B
IIPOCTPAHCTBE»

[ToaroToBka cooO1IeHNS U3 BBICKAa3bIBaHUH (4-5) 3HAMEHUTBHIX JIIOEH MPOIIIOTro O
Tr€OMETPUH

ITonroroBka coobuienus mno treme «Crapble U COBpeMEHHbIE 0003HAYEHUsI M CUMBOJIBI B
TE€OMETPUN»

Brinmonnenue TBopueckoit paboTsl Ha TeMy «IlapamienbHOCTh NPSAMBIX, IPSIMOM U
TUTOCKOCTH, IJIOCKOCTEH B OBITY, B IPOCTPAHCTBE U B MOEH MTpodeccum
Odopmnenne kpaTkoro koHcnekTa «[lapamienbHoe MpOeKTUPOBaHKUE €ro CBOICTBA U
IIPUMEHEHHUE»

6

Tema.3.
Ilepnenoukynaprnocmo
NPAMBIX U NIOCKOCmEN

Copepxanne yueOHOT0 MaTepuaa

1 | Ilpu3Hak neprneHANKYISIPHOCTH MPSAMBIX B IPOCTPAHCTBE

2 | IIpu3Hak nepneHauKyJIIpHOCTH MPSIMOM U TIJIOCKOCTH

3 HepneHnHKynﬂp Y HAKJIOHHAs. YTIIbI MCIKAY NPAMBIMHU U IIJIOCKOCTIAMU

N — | N|O
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1 IPOCKIHHU B IIPOCTPAHCTBC

4 | Teopema o Tpex NEPHEHAUKYISAPAX. 1
5 I[ByrpaHHLEﬁ yroJl. Yroja MexXAy IIIOCKOCTAMM. IlepneHanKynspHOCTh ABYX 2
IIJIOCKOCTEH.

6 | PaccTtosiHuEe MEXly NapaJlIesIbHBIMU INIOCKOCTSMH. 1
JlaboparopHble 3aHITHS HE NIPElyCMOTPEHO
IIpakTuueckue 3aHATHUS 4
[TpakTryeckast pabora Ne 13 Pemenne 3aqad Ha MEePIEeHAUKYISIPHOCTD MPSMBIX U TIPSMON U 2
IJIOCKOCTH.

[Tpaktudeckast pabora Ne 14 Pemenne 3a1au Ha HaX0XKICHHE TIEPIICHINKYIISPA, HAKIIOHHON 2

KontposbHbIe paboThI

HE MIPEAYCMOTPEHO

CamocrosTenbHas paboTa 00yJaromuxcs 6

[TonGopka MaTepuanoB HApOIHOTO QoJbKiIopa Mo Teme «IlepneHauKyIsIpHOCTD B

MIPOCTPAHCTBE»

BrinosnHeHne pacyeTHO - BBIUUCIUTENBbHOM paboThl 1o TeMe «IlepneHauKyaspHOCTh B

MIPOCTPAHCTBE»

Boinonnenue mojenu k 3aadam 1o teme «lleprnenaukyisap 1 HakJIoHHas»

Brinmonnenue mozenu k 3aadam 1o teme «lleprneHauKkynsp 1 HakIOHHAs

BrinonHenune TBopueckoit pabotel o Teme «lleprnenauKynspHOCTb NPSIMBIX, IPSMON U

MJIOCKOCTH, MJIOCKOCTEH B OBITY, B IPOCTPAHCTBE U B MO Tpodeccum

[TonroroBka KpaTKoro KOHcHekTa 1no reme «OpToroHajJbHOE MPOEKTUPOBAHUE.

CBoiicTBa OPTOrOHATILHOTO MIPOESKTUPOBAHHSD)
Pa3zoen 4 Inemenmot KOmOUHAMOPUKU 13
Tema 1. Inemenmot Conepsxanue yueOGHOro MaTepuana 5
KomOuramopuxu 1 | OcHOBHBIC TOHATHUSI KOMOWHATOPUKH. [IpaBuia KOMOMHATOPUKH 1

2 Pasmenienus. 1

3 | [lepectanoBku. CoueraHus. 1

4 dopmyna obunoma HeroTona. CBoiCcTBa OMHOMHHAIBHBIX KOA((OUITMEHTOB. 1

Tpeyroapnuk [Tackans

5 | Pemenne koMOMHATOPHBIX 3aa4 1

JlaboparopHsble 3aHATHS HE TPEyCMOTPEHO

[TpakTudeckue 3aHATH 2
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[TpakTuyeckas pabora Ne 15 Pemenre KoMOMHATOPHBIX 33124 2
KontposbHbIe paboThI HE MPEYyCMOTPEHO
CamocrosTenbHas pabota 00yJaromuxcs 6
Odopmiienne mpe3eHTayu Ha TeMy «VcTopusi BOSHUKHOBEHHSI KOMOMHATOPHKI
Odopmnenne npe3eHTanuu Ha TeMy « OCHOBHBIE 33/1a4l KOMOMHATOPHKI
BrimonHenue TecToBoi paboThl 1o Teme «Perrenne KOMOMHATOPHBIX 337129
BeinonHenue kpatkoro koHcnekra no teme «bunom Herotona. IIpakTrueckoe npuMeHeHue
OMHOMUHAIBHBIX KOA()(DHUIIUESHTOBY
[TonroroBka coobuienus Ha TeMy «TpeyronbHuk [Tackass, OCHOBHbIE CBOMCTBA COCTABIICHUS
CTPOK»
Paznen 5 KoopauHaTbl M BEKTOPBI 33
Tema 1. Bekmopol ¢ Coneprxanue yueOHOro MaTepuasa 4
npocmpancmee 1 | Bekropsl B npocTpancTBe. OCHOBHBIE CBOMCTBA BEKTOPHBIX BEIUYUH 2
2 JeiictBus Hax BekTropamu. KomiuianapHsie BEKTOpPbI. Pa3noxeHne BEKTOPOB 110 2
HaIPAaBJICHUAM
JlaGopaTopHbIE 3aHATHS HE MPEyCMOTPEHO
[IpakTrueckue 3aHATHS 1
[Tpaktuyeckas pabota Ne 16 JleiicTBus Ha/l BEKTOpaMH. 1
KontposbHbIe paboThI HE MPEYyCMOTPEHO
CamocrosTenbHas pabota 00yJaromuxcs
HNudopmannonnoe coodmenne «cTopusi BOSHUKHOBEHHS TIOHSATHUS BEKTOP» 2
CocraBieHue KkpoccBopzia 1o reMe « BEeKTOpel B IPOCTPAHCTBE.
Tema 2 Memoo Copep:xanue yueOGHOTo MaTepuana 5
Koopounam ¢ 1 | IlpsmoyroibpHas CHCTEMA KOOPAMHAT B IPOCTPAHCTBE. 1
npocmpancmee 2 | Koopmunatsl BekTopa. CBA3b MEXIy KOOPAMHATAMH BEKTOPOB M KOOPIMHATAMHU TOYEK. 2
3 | IlpocTeiiine 3agaun B KOOpAUHATAaX Beluncienne JJiMHbl BEKTOPOB 10 €r0 2
KOOpAMHATAM
JlaGopaTopHbIE 3aHATHS HE MPEyCMOTPEHO
[IpakTrueckue 3aHATUS 4
[Tpaktuyeckas pabora Nel7 Ilpocreiimue 3a1a4u B KOOpAUHATAX 2
[TpakTrueckas padota Nel8 Vcmonb3oBaHue KOOpAUHAT TIPU PEIICHUH MaTEMAaTHYECKUX U 2

OPUKIAJHBIX 3aaa4.

16




rocyJapCcTBEHHOE OI0DKeTHOE IpodeccHoHanbHOE 00pa30BaTENbHOE YUPEKICHHE
Camapckoii oonactn «OTpagHeHCKUH HePTSIHON TEXHUKYM»

KonrtpomnbHbie paboTbl

HE MPESyCMOTPEHO

CamocTosTenbHas pabora o0yyaromuxcs

[TonroroBka nokiana Ha Temy «Pene JlekapT u ero uCTOpUYecKoe OTKPBITHE»
Cocrasnenune Tabauis! «KoopanHaTel U BEKTOPb ((OpMYIIbI 7Sl peLIeHMs 3a/1a4)
[ToaroroBka nHGOPMALIMOHHOTO COOOILEHUS Ha TeMy «JleleHne oTpe3Ka B JaHHOM
OTHOILIEHUI.

BoimonHuTh KpaTkuit KoHCHeKT 1o TeMe [lono0ue npocTpaHCTBEHHBIX GUTYp
Cosznanue npeszentanuu «KoopauHaTel TOUKU M BEKTOPBI BOKPYT HAc»

5

Tema 3 Cranapuoe
npou3seedeHue 6eKmopos

Coneprxanue yueOHOro MaTepuala

1| Vron Mexmy Bektopamu. CKalspHOE NPOU3BEIECHUE BEKTOPOB

1

2 | VpaBHeHus NpsMOH U TIOCKOCTH B IPOCTPAHCTBE

1

JlaboparopHsble 3aHATHS

HE IPEyCMOTPEHO

[IpakTrueckue 3aHATHS
ITpakTuyeckas padora Nel9 CkansipHoe mpou3BeieHHEe BEKTOPOB
ITpakTuaeckas pabora Ne2() MeTo1 KOOpAMHAT B TPOCTPAHCTBE.

2

Odopmiienue pedepata «IIpumeHeHne BEKTOPOB B PU3UKE, MEXAHUKE U TEXHUKE»
Odopmitenue npesenranun «lI[puMeHeHne BEKTOPOB B (PU3UKE, MEXAHUKE U TEXHHUKE)»
Pedepar «3HaueHne CKaNIpHBIX U BEKTOPHBIX BEJIMYHMH IIPU U3YUYEHUH KOJIUYECTBEHHBIX U
MIPOCTPAHCTBEHHBIX 3aKOHOMEPHOCTEH OKPYIKAIOLIET0 HAC MUPay

Brinonnenue kpaTkoro koHcnekTa no teme «Ilossipable KOOpAMHATHD)

[TpesenTanus «I[Ipeobpa3oBaHrne CUMMETPUHN B IPOCTPAHCTBEN

2
2
5

Pa3zoen 6 Ocnogvt mpuzonomempuu

Tema 1 Ocnoenvie
mpuzoHomempuueckue
moosrcoecmea

Coneprxanne y4eOHOr0 MaTepuana

—
—

Vbl 1 BpamaTenbHoe IBMKeHUE PaananHas mepa yria.

TpuroHomeTpudeckue onepaluu: CHHyC, KOCMHyC yucia. CBOMCTBa CUHYCa U KOCHHYCa

OCHOBHBIC TPUTOHOMCTPHUYCCKUEC TOXKIACCTBA.

®opmyiibl TPUBEICHUS

DopMyIIbI CIOKEHHUS.

®opmyiisel yaBoeHUs. DOpPMyJIbI TOJIOBUHHOTO yTJIa.

N N DN | BRI |-

[TpeoOpa3oBanue CyMMBI TPUTOHOMETPUUECKUX (DYHKITUI B TPOU3BEACHUE U 0OPaTHO.

N[ =N = =N DN
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JlaGopaTopHbIe 3aHATHS

HE MPESyCMOTPEHO

[IpakTrueckue 3aHATHS

[TpakTuueckas padora Ne 21 Pemenue 3a1a4 Ha MPUMEHEHHE OCHOBHBIX
TPUTOHOMETPUYECKUX TOKJIECTB

[Tpaktuueckas pabora Ne 22 [Tpeobpa3oBaHre TPUTOHOMETPUUECKUX BBIPAKESHHMA

4
2
2

KontponsHbie paboThI

HE MIPEAYCMOTPEHO

CamocTosTenbHas pabora o0yyarommxcs

Odopmienue npeseHTauu Ha Temy «M3 HCTOpUN TPUTOHOMETPUN

Odopmnenne coobmerust «O MPOUCXOKACHUN SIUHUT] H3MEPEHUS YTIIOBY
BrInonHeHue pacueTHO - BEIYUCIUTEILHON paOOThl HA HAX0XKICHHE 3HAYCHU T
TPUTOHOMETPHUYECKUX (YHKIIUN

BebInonHeHUe pacyeTHO - BEIYUCIUTEIBLHON paOboThI IO TeMe «DOpMYJIbI CIIOKECHHS
Odopmiienne Tecta o Teme « TpUrOHOMETPHYECKUE BBIPAKCHUSD)

BrInonHeHue pacueTHO - BEIYUCIUTENLHOU paboThl o Teme «[IpeobpazoBaHue
TPUTOHOMETPUYECKUX BBIPAKCHUID.

6

Tema 2 Pewienue

MPUOHOMEMPUUECKUX

YpaeHeHuu

Copneprxanue yueOHOTo MaTepuana

—_
\9)

ApKcuHYC, apKKOCHHYC, apKTAaHI€HC YHCIa

Pemrenne npoctenmmx TPUrOHOMETPUYECKUX YPABHEHUHM BHUA COst=a

Pemenue nmpocTedmmx TpUrOHOMETPUUECKUX YpaBHEHUH BUIa Sin t=a

Pemenue ypaBHeHult Bujaa tg t=a ctg t=a

[Tpumeps! pemeHust TPUrOHOMETPUUECKUX YPAaBHEHUN U CUCTEM ypaBHEHUH

W =N NN

(o)W RV, I EE SN VS \9]

Pemenue TPUTOHOMETPUUCCKHUX HCPABCHCTB

JlaGopaTopHbIe 3aHATHS

HE MIPEAYCMOTPEHO

[IpakTrueckue 3aHATHS

[TpakTryeckas pabota Ne 23 PemieHre 0JHOPOJHBIX TPUTOHOMETPUYECKUX YPaBHEHUH
[IpakTuueckas pabora Ne 24 PenieHrie TpUroHOMETPUUECKUX YPaBHEHUI U CUCTEM
YPaBHEHHUH U HEPABEHCTB

3
1
2

KontpomnsHbie paboThI

HE MIPEAYCMOTPEHO

CamocrosiTenpHas paboTa 00yJaronuxcs
Pabota ¢ koHCIIekTamMu, yueOHoil uTeparypoii (1o naparpadgam, riaaBaMm yaeOHbIX TOCOOUH,
yYKa3aHHBIM IIPETIOIaBaTEIIEM).

6
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Brimonnenue pedepara no reme « OCHOBHBIE COOTHOLICHHUS AJIsi OOpaTHBIX
TPUTOHOMETPHUECKUX (QYHKIUI U UX IPUMEHEHHE

BrimonHenune kpaTkoro KoHcnekTa o teme «[Ipeobpa3oBanue BeIpaXeHH, COIEePIKALTIX
oOpaTHbIC TPUTOHOMETPUYECKUE (DYHKITUNY

BrimonHeHne KpaTkoro KOHCIEKTa o Teme «['padudeckoe pereHrne TpUroHOMETPUIECKUX
YpaBHEHUI»

Brimonnenue TecToBoii paboThl 1o Teme «DOopMyIIbl I PeLICHUs] TPUTOHOMETPUIECKUX
YpaBHEHUI»

OdopmiieHre mpe3eHTalu Ha TeMy «MeTo/Ibl pelIeHHs] TPUTOHOMETPUUYECKUX YPABHEHUID)

Pazoen 7 @yukyuu, ux ceoiicmea u zpaguxu. 39
Tema 1 @ynkyuu ux Coneprkanme yueOHOro MaTepuaa 9
ceolicmea u zpagui, 1 | YucnoBas ¢pynkuus u ee rpaguk. CriocoOs! 3a1aHust GyHKLIUU
2 CgoiictBa (pyHKIIMH. YeTHOCTH, HEYETHOCTD, IEPHOANYHOCTE. Bo3pactanue u 3
yObIBaHME QYHKIIUNA, TOUYKH YKCTPEMyMa
[IpeoOpazoBanus rpaduKoOB: MapalIeIbHBIN IEPEHOC BIIOJIb OCH OpAuHAT/ abCIucc. 2
3 | Pactspkenne B1oab ocu opanHAT/ abcuucc, nmapamuieabHbIN IEPeHOC BJIOJIb OCH
opauHaT/ abcIuce.
4 | Haubornblllee ¥ HAaMMEHblIee 3HaUeHUs (QyHKIUN 1
5 | UccnenoBanue HyHKIHi 2
JlaGopaTopHbIE 3aHATHS HE MPEyCMOTPEHO
IIpakTrueckue 3aHATUS 5
[Tpaktrueckas padota Ne 25 UucnoBas ¢pyHKIHs, €€ CBOWCTBA U TpapuKh 3
[Tpaktuyeckas padora Ne 26 IIpeobpazoBanus rpaduKoB QyHKIHIA. 2
KontposnbHbie paboThI HE IIPETYCMOTPEHO
CamocrosiTenpHas paboTa 00yJaronuxcs 6

IToaroroska cooOuienust Ha Temy «3 UCTOPUU TOHATUSA PYHKLIHS

BrImonHeHue pacueTHO - BEIYUCIUTEILHON padoThI IO TeMe «DyHKIHs, 001aCTh
OTIpeieNICHUs ¥ 00JIaCTh 3HAYCHUI (DYHKIIUN

Pabota ¢ koHCIekTamu, yueOHOM nuTeparypoi (1o maparpadam, riiaBaM y4eOHBIX TTOCOOUH,
YKa3aHHBIM TPEIOIaBaTeIIeEM).

Brimonnenue rpaduueckoii padbotsl o teme «I'padux dynkuun. [IpeodbpazoBanus

rpauKOB»
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Odopmnenne npe3enTarun «PyHKIHS, OCHOBHBIE CBOMCTBA (DYHKIIUH M UX TPADUKID
[ToaroroBka coobmieHust Ha TeMy «lIpumMepbl 3aBUCUMOCTEH MEXy MePEeMEHHBIMHU B
peaJIbHBIX IIpolleccax M3 CMEXKHBIX AUCLUILINH

Tema 2 Cmenennble, ConepskaHue y4eOHOro MaTepuania 9
nokazamenvhole U Cnoxnast pynkuust (kommosunus). O0partHas ynkuus. O6macts onpeaeieHus 1
no0zapugpmuueckue ! 00J1acTh 3HAYCHU I B3aMMHO-00PATHBIX ()YHKITHIA
Pynxyuu 2 | Tpuronomerpuieckre GyHKIIMU U X TpapuKu 2
3 | Crenennas (yHKIMS ¢ HATypajbHBIM [TOKa3aTeNeM, €€ CBOMCTBA U Tpaduk 1
4 | INokazarenbHast PyHKIMS (PKCIIOHEHTA), €€ CBOMCTBA U rpaduk 2
5 | Jlorapudpmuueckasi pyHKLUs, €€ CBOWCTBA U Irpaduk 2
JlaGopaTopHbIE 3aHATHS HE MPEyCMOTPEHO
[IpakTrueckue 3aHATUS 4
[Tpaktuyeckas padora Ne 27 IToctpoenue rpadukoB GyHKIUN C TOMOIIBIO TEOMETPUIECKUX 2
npeoOpa3oBaHMA.
[Tpaktuyeckas padora Ne 28 I'padmku nokaszarenbHOM U gorapudmudeckor GyHKIUH 2
Kontposnbabie paboThI HE IPEyCMOTPEHO
CamocrosTenbHas pabota 00yJaromuxcs 6
[ToaroToBUTH KpaTKHUil KOHCIIEKT O TeMe «[ apMoHMUecKue KoeOaHus»
Pabora ¢ xoHCTIeKTamHu, yueOHOM auTepaTypoii (o maparpadam, riaBaM yueOHbIX MOCOOUH,
yKa3aHHbBIM MPEINO/IaBaATEIIEM).
BrinonHnenue kpaTkoro KoHcnekTa no teme «I'apmMonndeckue Konedanus»
Brinonnenue rpaguueckoit  padboTsl 1o TeMe «I pauku TpUroHoMeTpu4ecKuX QyHKIUN.
Brimonnenue pedepata Ha TeMy «lIpakTnueckoe npuMeHeHNe oKa3aTeaIbHON (QYHKLIUN
Odopmnenne npesenrtanyu «Jlorapupmudeckas GyHKINS B IPUPOJIE U B IPAKTHUECKON
KHU3HU 4EJIOBEKA»
Pazoen 8 Muozozpannuku 43
Tema 1.Ilpusma Conepxanue yue6HOro MaTepuana 8
1 | [lonATHEe MHOTOrpaHHUKA. BBINTyKIIbIE MHOTOTPaHHUKHU 1
2 | lIpusma. Buasl npusm. OCHOBHBIE 3JIEMEHTHI TPU3M. [10BEpXHOCTH MPU3MBI 3
3

3 | [Tapamnenenunen. Ky6. CroiicTBa nmapauienenumneaa
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4 | Ilonstue o cuMMeTpuu B npoctpaHcTBe. CUMMETPUU B IIPU3Max 1
JlaGopaTopHbIe 3aHATHS HE MPEyCMOTPEHO
[IpakTrueckue 3aHATHS 4
ITpaktuyeckas padora Ne 30 HaxoxaeHue OCHOBHBIX 3JIEMEHTOB MTPU3M. 2
[TpakTrdeckast pabota Ne 31 Brruncnenne mioniaield TOBEpXHOCTH MPH3M 2
KonTponbHbie paboThl HC NPEYyCMOTPEHO
CamocrosTenbHas paboTa 00yJaromuxcs 6
N3roroBuTh MoOAEIM NPSAMOM, HAKIOHHOM, MPABUILHOMN - TPU3MBI.
BbImonHuTh MoA00OPKY UCTOPHUECKON CHPABKU MO TeMe «MHOTOrpaHHUKI
Odopmuts npe3entanuto Ha TeMy «lIpn3ma. OCHOBHBIE 371EMEHTBI IPU3MBI U IPUMEHEHUE
CocTaBUTh KapTOYKU-KOHCYJIBTAINH, TAOMUI] (KPATKHH CIIPaBOYHBIA MaTepHall, MpUMephl
peIIeHus TUTIOBBIX 3aIaHUK JIJIST CAMOCTOSITEIbHON paboThl) 1o Teme: «IIpu3ma. Bumbt
IIPU3M»
Odopmuts npe3enTanuio Ha TeMy «CUMMETpHsI B IPOCTpaHCTBE (LIEHTpajIbHAsA, OCeBasd,
3epkasibHas ). CUMMETpuUH B Ky0Oe, B TapaJlyIeNiCIHIee, B IPU3ME»

Tema 2. llupamuoa Conep:xkanne y4eOHOro MaTepHuana 7
1 | I[Tupamunga. OCHOBHBIE 1€EMEHTHI UpaMubl. [[lOBEpXHOCTH MUPAMHU/IBI. 2
2 | IIpaBuiibHas nupamuaa. [loBepXHOCTH MPaBUIBHON MTUPAMU/IBI. 2
3 | Yceuennas nupamuza. [lnomanb moBepXHOCTH PABUIIBHON YCEUEHHON MMPaMUIbI 2
4 | CuMMeTpuM B IUpaMHIE 1
JlaGopaTopHbIe 3aHATHS HE MPEyCMOTPEHO
[IpakTuueckue 3aHATHS 3
ITpakTuyeckas pabota Ne 32 HaxoxaeHue OCHOBHBIX 3JIEMEHTOB MTUPAMUJ 2
[Tpaktryeckast pabota Ne 33 BrruncieHne miomaaei HOBepXHOCTH ITHPAMHE/T |
KontposnbHbie paboThl HC NPENYyCMOTPEHO
CamocrosTenbHas paboTa 00yJaromuxcs 6

Odopmuts npeseHtanuio Ha Temy «llupamuga. OCHOBHBIE 3JIEMEHTHI MUPAMHUIBI U
MIPUMEHEHUE»

N3rotoBuTh pa3BEPTKHU U MOJIEIIN MPOU3BOJIBLHON U MPABUIIBHON MUPaAMU/IbI
[TonroroButh pedepar Ha Temy «McToprueckue cBeIeHUS PO MUPAMUIBD)
Co3znaTh npe3eHTanuio Ha TeMy: « MHOTOrpaHHUKU BOKPYT HAC»
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Tema 3. Ceuenus
MHO202PAHHUKO8

Coneprxanue yueOHOro MaTepuana 1

1 | Ceuenus ky0Oa, npusmsbl, nupamuasl. [loctpoenue ceuenuit 1
JlaGopaTopHbIe 3aHATHS HE MPESyCMOTPEHO
[IpakTrueckue 3aHATUS 2
ITpaktuyeckast padbota Ne34 ITocTpoeHHIO IIOCKUX CEYEHUI MHOTOTPAaHHUKOB 2
KontponsHbie paboTh HE MpeaycM
CamocrosTenbHas pabota 00yJaromuxcs )

BemonauTh  Tpadmuueckyro paboty «IlocTpoeHne IIOCKUX CeUeHHI MHOTOTPaHHUKOBY

Tema.4. Ilpasunvnvie

MHO20ZPAHHUKU

ConeprkaHue yueOHOTO MaTepuraa

ITonsTue MMpaBUJIBHOI'O MHOTOT'paHHHKA. OneMeHTHBI CI/IMMCTpI/II\/'I MMpaBUJIBHBIX
MHOTI'OI'paHHHUKOB

1

JlaGopaTopHbIe 3aHATHS

HE MPelyCMOTPEHO

IIpakTrueckue 3aHATUS
[TpakTrueckas padota Ne 35 M3rorosieHnne Moaenel mpaBUIbHBIX MHOTOTPAHHUKOB

1

KoHTtposbHbie paboThI

HE MPelyCMOTPEHO

CamocTosTenbHas pabota o0yyaronuxcs 2
CocraButh KpoccBop « MHOrOrpaHHUKH»
[ToaroroBuTh Npe3eHTanuio no reMe «lIpaBusabHble U MOTYNPaBUIbHBIE MHOTOTPAHHUKI

Pazoen 9 Tena u nosepxnocmu epawienus 20

Tema I Tena u Coneprkanne y4eOHOTO MaTepraia 7

NOGEPXHOCHIU 6patyenusn | [Mununp. OcHOBHBIE JI€MEHTHI HWINHApa. CeueHns: HUINHIPA MII0CKOCTAMU 2
2 [Tmonaap MOBEPXHOCTH HMJIMHAPA. 1
3 Konyc. Yceduennsiit konyc. OCHOBHBIE 3JIEMEHTHI KOHYCOB. 2
4 CedeHus KOHyca IIOCKOCTAMHU. [1no1ans moBEpXHOCTH KOHYCa 1
5 [ap u cdepa. Ceuenus mapa niaoCKOCTIMU 1
JlaGopaTopHbIe 3aHATHS HE MIPEAYCMOTPEHO
[IpakTrueckue 3aHATHS 5
[TpakTuueckas pabora Ne36 BrrunciieHne OCHOBHBIX JIEMEHTOB KPYTIIBIX Tell 2
ITpakTudeckas pabora Ne36 Brrauciienue miomaieii moBepXHOCTH KPYTIIBIX Tell 3
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KontposnbHbie paboThl

HE MPelyCMOTPEHO

CamocTosTenbHas pabora o0yyaromuxcs 8

W3rotoBuTh MOENU TEN BpAIllCHUS.

Odopmuts nipe3eHTaNNIO HAa TeMy «KOoHMYeckrne cedeHus U UX puMeHeHuey, «1lap.

B3aumHoe pacmnonoxeHue miockocTen

BrinonauTs TBOpUECKyto paboTy Ha Temy «Kpyribie Tena Ha ciyx0e denoBeka

CocTaBUTh KapTOUYKH-KOHCYJIbTALIMH, Ta0HII (KPATKUIM CIIPABOYHBIN MaTepHall, IpUMephl

pelIeHUs] TUTIOBBIX 3aIaHHM, 3aJaHUs 111 CAMOCTOSITEIbHOM pa0boThl) Ha TeMy: « DUTYPBI

BpAIlICHUY.

BrinonHuTs 3a1aHus penpoyKTUBHOTO TUIIA (OTBETHI HA BOMPOCHI, TPEHUPOBOYHBIC

yOpa)KHEHUS, 3a/1a4u, TeCThl) o Teme «Kpyribie Tenay.

CocraButh KpoccBopA Ha TeMy «KpyTiibie Tena U uX 3J€MEHThD)
Pazoen 10 Hauana mamemamuueckozo anaiusa 75
Tema 1. Coneprkanue yuebGHOro MaTeprana 5
Ilocneoosamenvrocmu u [TocnenoBarenbHOcTH. CrIOCOOBI 3aJaHUS U CBOMCTBA YMCIOBBIX 1
ux npeoensi. 1 MOCJIEN0BATEIBHOCTEN

2 CaolicTBa nocienoBaTeaIbHOCTEH. [IeliCTBUS HaI MOCIEI0BATEIBHOCTIMHU

3 [TonsTHE O Mpenee nocae0BaTeIbHOCTH. [IpaBuiia BeIUHCIIEHUE TPEAETOB 2

MOCJIENOBATEILHOCTEA.

4 beckoneuHo yObIBaromias reoMmeTpuieckas mporpeccHsi U ee CyMMa 1

JlaGoparopHble 3aHATHS HE TIPEIYCMOTPEHO

[IpakTrueckue 3aHATUS 2

[Tpaktuyeckas padota Ne 37 BrrunicieHre npeesioB Mocae10BaTeIbHOCTEH 2

KonTponbHbIe paboThI HE TIPEIYCMOTPEHO

CamocTtosTenpHast paboTa 00ydaronuxcs 4

OdopmuTh KpaTKHii KOHCTIEKT 10 Teme «HucaoBast mociietoBaTenbHOCTh [Ipenen
IIOCJIEI0BATEIBHOCTUY

BrIMoTHUTE THCEMEHHYI0 paboTy 1o TeMe «YucemoBas IOCIIeI0BaTeIbHOCTh, CITIOCOOHI e
3aJjaHUsl, BBIYHMCIIEHUS WIECHOB IIOCIEN0BaTENbHOCTH. Ilpenen nociaenoBarenbHOCTI
BoinonHuTh pacueTHyto paboTy Perienue 3aau Ha BEIUUCIEHUE CyMMbl OECKOHEYHO
yObIBaroIel reoMeTPUYECKON MPOrPecCUH.
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Tema 2. Ilpouseoonasn
dynukyuu.

Coneprxanue yueOHOro MaTepuasa 8
1 [Tpupanienue GpyHKIUHA 1
2 [ToHsiTHE O TPOU3BOAHOM, BEIUMCIIEHUE TPOU3BOAHON QyHKIMH 2
3 [ToHsATHS O HETIPEPBIBHOCTH (DYHKIIMU U MPEIETBHOM MEPEXO/IE. 1
4 [TpaBuia BEIYMCIIEHUS IPOU3BOAHBIX. TIPOU3BOHBIC SJIEMEHTPAHBIX (DYyHKITHIA 2
5 [Tpown3BoHAs CIOKHOM (HYHKIIHH. 1
6 [Tpon3BOHBIE TPUTOHOMETPUIECCKUX (PyHKITHIA 1
JlaGopaTopHbIe 3aHATHS HE MPESYyCMOTPEHO
[IpakTHueckue 3aHATHS 4
ITpaktuyeckas padora Ne 38 IIpousBoanas ¢pynkiuu. [lpaBuna quddepeHuupoBanus. 2
[IpaBuia BeIYUCIECHUS TPOU3BOIHBIX 2

[Tpaktuyeckas padora Ne 39 HaxoxaeHue NPOU3BOAHBIX JIEMEHTAPHBIX PYHKIUH

KonTponbHble paboThl

HE IPEAYCMOTPEHO

CamocrosrenbHas paboTa 00yJaromuxcs 5
CocraBuTth TaOIUILy OCHOBHBIX (hopmyi nuddepeHnmnpoBanus
CoctaButh kpoccBopa o teme «IIponsBogHas»

Tema 3 Ilpumenenue Copep:xanue yueOHOro MaTepuaa 12

npou3600HOIl K IIpuMeHEeHUs1 HEPEPBIBHOCTH. 1

uccnedosanuio Pynkyui | 2 I'eomeTprueckuii © MEXaHUYECKUU CMBICIT IPOU3BOIHOIA. 2
3 [Tpusnak Bo3pactanus (yObiBanusi) PyHKITHH. 1
4 Kpurnueckue Touku GyHKINHU, SKCTPEMYMBI. 2
5 Touku neperuda. Beimyknocts GyHKINUN 2
6 [IpuMeHeHue MPOU3BOAHON K UCCIEAOBAHUIO (DYHKIIUN M MMOCTPOCHUIO TPpapUKOB 2
7 HauOonbIiee 1 HauMeHblIee 3HaYCHUs (PYyHKIIUN 2
JlaGopaTopHbIE 3aHATHS HE MPEyCMOTPEHO
[IpakTrueckue 3aHATUS 6
[Tpaktuyeckas padora Ne 40 VccienoBanue GyHKIMHU ¢ TOMOIIBIO TPOU3BOIHON >
[TpakTrueckas padota Ne 41 PemieHne nmpuUKIIaaHbIX 32129 C TIOMOIIBIO POU3BOTHOMN )

[TpakTuyeckast padota Ne 42 TlpousBoHast U ee MPUMEHEHHE
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KontposbHbie paboThl

HE MPelyCMOTPEHO

CamocTosTenbHas pabora o0yyaromuxcs 6
[ToaroroBuTh coobienue Ha oHy U3 TeM «IloHsaTue nuddepenuana u ero NpPUIoKEHUI,
«[IprMeHeHre MPON3BOTHON K UCCIICTOBAHUIO (DYHKITHID
[ToaroroButk coodiienue «I'eomeTpuueckuit CMbICT BTOPO TPOU3BOTHOM»
[TonroroBut coodueHne «Perienre NpuKkiIaIHbIX 3aJ1a4 ¢ TOMOIIbIO IPOU3BOAHON
Tema 4 Ilepsooodpasnas u | Codepocanue yuedbno20 mamepuaia 9
unmecpa. 1 Onpenenenue nepBoodpazHoil. OCHOBHOE CBOWCTBO MEPBOOOPA3HOI 2
2 [TpaBuia HaX0XJEHUS EPBOOOPA3HBIX 2
3 Beruucnenue miomanay KpUBOJIUHEWHON Tparneun 2
4 Wuterpan. @opmyna Hetotona—IJleitbnuna. 3
JlaGopaTopHbIE 3aHATHS HE MPEyCMOTPEHO
[IpakTHueckue 3aHATUS 6
IIpakTuueckast padota Ne43 IIpaBuna Hax0xXIEeHHS TEPBOOOPA3HBIX. 2
[IpakTnueckas pabora Ne43 BeruucieHne HHTETpaioB 2
[TpakTuueckast pabota Ne44 [puiokeHHus HHTErpajia B MaTeMaTHKE U (U3HKe 2
KonTponbHble paboThl HE MPEyCMOTPEHO
CamocrosTenbHas pabota 00yJaromuxcs 8
CocTaBuTh TabIHIly OCHOBHBIX (POPMYJT HHTETPUPOBAHUS
[TonroToBuTh coobieHue Ha TeMy «lIporcxoxaeHue NOHITHS ONPEIEIIEHHOI0 HHTErpaiay
CocraButh Tect 10 Teme «llepBooOpazHasn»
Beimonuuts rpaduyeckyro paboty no teme «Bbruncienue miomanei Guryp ¢ moMoInbo
UHTETpana
[TonroroButh coobienue Ha TeMy «lHTerpanbHble BenuuuHb U «IIpruMeHeHne uHTerpana
B ()M3UKE ¥ TECOMETPUNY
Pazoen 11. Hzmepenus 6 zeomempuu 26
Tema 1 U3zmepenusa 6 Conepkanue yueOHOro MaTepuasa 13
2eomempuu 1 O0nem u ero usmMepenne. O0BEM IPSIMOYTOJIBHOTO MapasuIeeUIe A, 1
2 O0BEeM IPU3MBI. 1
3 O06nem nupamuabl. Pemenue 3amau 2
4 O6beM UINHAPA U KOHYCA. 2
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5 OO6beM mapa 1 ero yacrtei 2
6 [Tnomaap MOBEPXHOCTH IMJIMHIPA U KOHYCA. 2
7 [Tnomans chepsl. 1
8 OTHOMICHUS TUTOMIACH MOBEPXHOCTEH M 00BEMOB TIOIOOHBIX TEI. 1
9 Pemienue 3a1a4 Ha BBIYKMCICHUE OOBEMOB KPYIJIBIX TEJ 1
JlaboparopHsble 3aHATH HE MPEyCMOTPEHO
IIpakTrueckue 3aHATUS 5
[TpakTrueckas padota Ne 45 Pemnienue 3a7a4 Ha BBIYUCICHHUE 00BEMOB MHOTOTPAaHHUKOB 2
[TpakTtuyeckas pabora Ne 46 Brruncienue miomaaei HoBepXHOCTH U 00EMOB KPYTJIBIX TEJ. 3
KonTponbHble paboThl HE MPETyCMOTPEHO
CamocrosTenbHas pabota o0ydaromuxcs 8
3amomHUTh Tabauy «Ilnomann moBepxXHOCTH 1 0O BEMBI MHOTOTPAHHUKOBY
3anonHuTh Tabauny «Ilnomaau mnoBepXxHOCTH U 0OBEMBI KPYTJIBIX TEIDY
CocTaBuTh KpOCCBOP/ Ha TeMY: « MHOTOTpaHHUKH U UX 3JIEMEHTHI»
Co3aath npe3eHTalnuo Ha TeMy: « MHOTOTpaHHUKHU M KpYTJIble Tela B Moel nmpodeccun»
Paszoen 12. Inemenmol meopuu epoAmMHOCmell U MamemamuiecKoil CmamucmuKy 18
Tema 1 dnemenmut Coneprxanue yueOHOro MaTepuasa 4
meopuu eepoamnocmeii. | 1 [TonsiTne coOBITHS, BEpOSTHOCTH COOBITHsI. CBONCTBA BEPOSITHOCTEH COOBITHS. 2
2 [ToHsiTHE 0 HE3aBUCUMOCTH coObITHH. [TOBTOpHBIE COOBITHS 1
3 JuckpeTHas ciiydaiiHas BEJIMYMHA, 3aKOH €€ pacpeIeICHUS. 1
JlabopatopHsble 3aHATH HE MPEyCMOTPEHO
[IpakTHueckue 3aHATHS 2
[TpakTryeckas pabora Ne 47 PenieHre BeposSTHOCTHBIX 3a7a4 1
[Tpaktudeckast pabota Ne 48 UnicoBple XapaKTEPUCTHKHU TUCKPETHOW CIIy9aifHON BEJIMYHMHBI |
KonrtposbHbie paboThl HE MPESYyCMOTPEHO
CamocrosiTenbHas paboTa 00yJaronuxcs 4
[TonroToBUTH COOOIIEHUE UITH MTPE3CHTAINIO HAa TeMy «VICTOpHS IPOUCXOKACHUS TEOPUN
BeposATHOCTe. Kitaccuueckoe ornpenesieHne BEpOsITHOCTH, CBOMCTBA BEPOSITHOCTEH,
TEOPEMA O CYMME BEPOSITHOCTEN
Tema 2 DyieMeHTHI Conepsxanue yueOGHOro MaTepuana 2

MaTeMATHYeCKOi
CTATHCTHKH

1 [TpencraBnenue AaHHBIX (TAOIUIIBI, JUArPaMMBI, TpapUKH), TeHEpaTbHas
COBOKYITHOCTb, BBIOOPKA, CpeHEe apH(PMETHIECKOE, METHaHA.
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2 ‘ [TonsiTHE 0 33a4aX MaTEMAaTHYECKOU CTATUCTUKH. 1
JlaGopaTopHbIe 3aHATHUS HE MPESYyCMOTPEHO
[IpakTrueckue 3aHATHS 2
[Tpaktryeckas pabota Ne 49 DneMeHTHI TEOpPUHU BEPOSITHOCTEH U MaTEMaTHUECKOM 2

CTaTUCTHUKU

KontposbHble paboThl

HE NPelyCMOTPEHO

CamocTosTenbHas pabora o0yyarommxcs

Co3mate mpe3eHTalMI0 «DIEMEHThl MATeMaTUYeCKON CTaTUCTUKM»
[TonroroButk pepepat Ha Temy «Vcropust pa3BUTHS KOMOMHATOPUKH, TEOPUN
BEPOSITHOCTEH M CTATUCTUKU M UX POJIb B Pa3IMUHBIX Chepax YeIOBEUECKOM
KHU3HEEATSITbHOCTI

4

Pa3zoen 13. Ypaeuenusa u nepagencmea

39

Tema 1 Ypaeuenusn

Coneprxkanue y4eOHOr0 MaTepuana

YpaBHeHusa. PaBHOCHIIBHOCTH YpaBHEHUI.

OcHOBHBIE IPUEMBI PEILIEHUS YpaBHEHUN. PallioHanbHbIE ypaBHEHUS.

HppauroHanbHbIE YpaBHEHUS

Jlorapugmuueckue ypaBHEHHUs.

1
2
3
4 [TokazarenbHbIE YpaBHEHHUS.
5
6

Cuctemsl ypaBHeHUH. PaBHOCHIBHOCTD. Pa3zinuyHble ciocoObI pelieHus! CUCTEM
ypaBHEHUU

— NN =] N|—] O

JlabopatopHble 3aHATH

HE MIPEAYCMOTPEHO

[IpakTrueckue 3aHATHS 7
[TpakTrdeckas pabora Ne 50 Pemenus ypaBHEHHIA pa3IMIHBIMHA CIIOCOOAMH. 1
ITpakTuyeckas pabota Ne 51 Pemienue uppaliioHaaIbHbIX ypaBHEHUN 2
[Tpaktrdeckast pabora Ne 52 PemeHne nmoka3aTreabHBIX U JIOTapU(MUIECKAX YPaBHEHHUHA 2
[Tpaktuyeckas pabota Ne 53 I'paduyeckoe pelieHue CUCTEM YpaBHEHUH 2
KoHnTponbHble paboThl HE MPESYyCMOTPEHO
CamocrosTenbHas pabota 00yJaromuxcs 5

[ToaroroBuTh coobmenue mo teme «I paduyueckoe perieHrne ypaBHEHUH 1 HEPaBEHCTBY
[IpuMeHeHne MaTeMaTHUYEeCKUX METOJOB JJI PELICHUS COJIepKATENbHbBIX 3a]1a4 U3
pa3IMyYHbIX 00JacTel HAyKU U MPAKTUKHU.

«HccnenoBanue CUCTEMBI ABYX JIMHEUHBIX ypaBHCHI/Iﬁ C ABYMs IICPCMCHHBIMU B O6H.[CM BHUCY)
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Tema 2. Hepasencmea

Coneprxanue yueOHOro MaTepuaa 8
| HepaseHcTBa. PaBHOCHMIIBHOCTh HEPABEHCTB. |
2 OO61u1me mpueMsbl peleHus. HEPaBEHCTB. 1
3 PartmonanpHbIe HEpABEHCTBA. 1
4 IToxazarenbHbIE HEPABEHCTBA. 2
5 Jlorapugmuueckue HEpaBeHCTBA. 2
6 HepaBeHcTBa U cUCTEMBI HEPABEHCTB C ABYMsI IEPEMEHHBIMHU. 1
JlaGopaTopHbIe 3aHATHUS HE MPESYyCMOTPEHO
[IpakTrueckue 3aHATUS 5
ITpakTryeckas pabota Ne 54 PenieHre HepaBeHCTB METOJIOM HHTEPBAJIOB. 1
[TpakTudeckas padora Ne 55 Pemenre mokasareabHBIX U Jorapu(GMHUUESCKUX HEPABEHCTB 2
[TpakTuyeckas pabora Ne 56 Cucremsl HepaBeHCTB. [ paduueckoe pereHre cucTeM 2

HEPABEHCTB

KoHTtposbHbie paboThI

HE MPelyCMOTPEHO

CamocrosTenbHas paboTa 00yJaromuxcs

[ToaroroButk coobmieHue o Teme «I paduueckoe penieHne ypaBHEHH 1 HEPABEHCTBY
[IpumeHeHne MmaTeMaTHUECKUX METOJOB ISl PELIEHUS COJIEP/KATENBHBIX 3a0a4 U3
pa3IMYHbIX o0JjlacTeil HAyKU U IPAKTUKHU.

5

Hmozoeoe noemopenue

Coneprxkanne y4eOHOro MaTepuana

1 | BeimonHeHue BapHaHTOB SK3aMEHAIIMOHHBIX PadoT.

) [TpakTHdeckue 3aHATHS
[TpakTnueckas pabora Ne 57 BelnosHeHHE BapUaHTOB 3K3aMEHAIMOHHBIX paloT.

3 | UroroBas mpakTuueckas pabota 58

NN == W

Hroro

306

s xapakmepucmuku yposHs 0C80eHUs Y4eOH020 MAmepuaid UCnOIb3VIOMcs ciedyiouue 0003HAYeHU:

1 — o3HaxomumenvHblil (V3HABAHUE PAHee U3VHEHHBIX 00bEKMOo8, COUCME);

2 — penpoOyKmugHulil (6bINONHEHUE 0esIMEeNbHOCIU NO 00pA3Yy, UHCMPYKYUU UTU NOO PYKOBOOCMBOM,)

3 — npOOYyKmMu6HbIL (NIAHUPOBAHUE U CAMOCIMOSMENLHOE BbINOIHEHUE 0esIMETbHOCMU, peuleHue NPodIeMHbIX 3a0a4)
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2.3 Copep:xxanue npopHJIbLHON COCTABJIAIONLICH

Hs mpodeccun 15.01.05 Ceapwux (pyuHOU U YACMUYHO MEXAHUIUPOBAHHOU
ceapku (Hannasku) NpodUIbHAS COCTABISIONIAS PEATU3YETCS 32 CUET yBEIMYCHHS
rIyOuHbl  (OPMUPOBAHUSA  CUCTEMBI  Y4eOHBIX  3aJaHUi, TpPH  OCBOCHUU
OPUEHTHUPOBAHHOTO  COJIEp’KaHUsl  OOydvaroluecss IMOTPYKalTCi B  CHUTyalUH
npodeccuOHaNbHO AEATENbHOCTH, MEXIIPEIMETHBIX CBS3€H, UTO CO3/1a€T YCIOBUS IS
JOTIOTHUTEIPHOW  MOTHBAallMM Kak u3ydeHus ydeOHoro mnpenmera OVIIL.04
Mamemamuxka, Tak v JUisl OCBOCHHUS BIOPAHHOU MTpOQeccuu.

[TpoduibHOl cocraBisitoumiedt yuebHoro mnpeamera OVIL04 Mamemamuka

ABIACTCA U3YUCHHUC CIICAYIOIINX TCM!

HaunMeHoBaHMe pa3ie/ioB U TeM KoaunyecrBo
4acoB
BBenenue. MatemaTuka B HayKe, TeXHUKE, JKOHOMUKE, HHPOPMALMOHHBIX 1

TEXHOJOI'usIX U l'lpﬂKTPI‘lECKOﬁ JeATECJIBbHOCTH.

Pa3znen 1 PazBuTHe MOHATHS 0 YHCIE
Tema 1 Ilesble 1 palHOHAJIbHBIC YHCJIA 3
[TpubnmxeHHble BEIYUCIIEHUSA. AOCONTIOTHASI U OTHOCUTENIbHAS MTOTPEIIHOCTH.
KommnnekcHple uncia.

Paznen 2 Kopuu, crenenu u jorapu@pmsi 3
Tema 2 Jlorapu¢m 4mncJia 1 UX CBOHCTBA

Jlorapudm yrcna. OCHOBHOE JOTapu(PMHUECKOE TOKIECTBO
JlecsiTuuHble U HaTypajbHbIe JOrapuMbl

Paszgea 3. [IpsiMble U JIOCKOCTH B POCTPAHCTBE
Tema 2. IlapajuieJIbHOCTH NPAMBIX U IJIOCKOCTEI. 3
B3anmHoe pacnonokeHue ABYX MPSAMBIX B npocTpaHcTBe/ [Ipu3Hak
NapaJUICIbHOCTH IPSIMOU U INIOCKOCTH. [Ipr3Hak mapamienbHOCTH ABYX
IUI0CKOCTEN B mpocTpaHcTBe. [lapannenbHoe NpoeKTUpOBaHUE

Tema.3. [lepnieHAMKYISPHOCTH NPAMBIX H ITIOCKOCTEH 3
[Ipu3Hak nepneHuKyISIPHOCTH MPSMBIX B IpocTpaHcTBe. [Ipu3Hak
NEPIECHIUKYISIPHOCTH IIPSIMON U INIOCKOCTH. [IeprnenauKynsp u HaKIOHHasI.
OproronanbHOe npoeKkTupoBanue. [Ipoekns BeKTopa Ha OCh.
Hcnosib30BaHne KOOPAMHAT U BEKTOPOB IIPH PEIIEHUH MPUKIIAIHBIX 33134

Paznen S KoopanHaTbl M BEKTOPBI
Tema 1 IIpsimoyrosbHas (1eKapTOBa) CHCTEMAa KOOPANHAT B IPOCTPAHCTBE 2
[IpsimoyrosbHas cucreMa KOOpAMHAT B IPOCTpaHcTBe. KOoOpAMHATHI TOUKH B
npoctpancTBe. Popmysia pacCTOSIHUSI MEKAY ABYMsI TOUKAMH.

Tema 2. BekTOpbl B IPOCTPAHCTBE

Bektopel. Moaysib Bektopa. OCHOBHBIE CBOMCTBA BEKTOPHBIX BEJIMYHH 4
CrnosxeHue BEKTOpOB. Y MHOKEHHE BEKTOpa Ha yKciio. CKalsspHOE TPOU3BEACHUE
BEKTOPOB MaTeMaTHYECKHUX U MPUKIAAHBIX 3a/1a4

Pa3gen 6 OcHOBBI TPUTOHOMETPHUH
Tema 1 OcHOBHBIC TPUTOHOMETPHYECKHE TOXKIECTBA 3
Pannannas mepa yria. BpamarensHoe asuykeHue. [110BOpOT TOUKU BOKPYT
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HaydaJla KOOpJAWHAT. CI/IHYC, KOCHHYC, TAHI'CHC X KOTAHI'CHC YMCJIa.

Pa3znen 7 ®yHkuuu, UX CBOMCTBA U rpaduku.

Tema 1 ®yHKIUN UX CBOWCTBA M rpauKm.

Oynkuus u ee rpaduk. CriocoObl 3amanust QyHKIIH

CBoiicTBa (DyHKIIMU: YETHOCTh, HEYETHOCTD, IEPHUOAUYHOCTD, OTPAHUYEHHOCTh
I'paduueckas naTepnperanus. [IpuMeps! GyHKINOHATIBHBIX 3aBUCUMOCTEH B
peanbHBIX MPOLECCAX U SBICHUAX

Tema 2 CteneHnHble, MOKa3aTeJbHbIE, JJOrapupMuIecKne u
TPUTOHOMeTpHYecKue (pyHKuuu

Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U Tpa(UKH; IEPUOAUIHOCTD,
OCHOBHOM Ttepro1 PyHKITHI CUHYC/ KOCHHYC

[oxa3zaTtenbHast QyHKIMS (SKCIIOHEHTA), €€ CBOKWCTBA U TpaduK
Jlorapudmuueckas hyHkus, € cBOWCTBa B rpaduk

Pa3znen 8 MHororpanaukmn

Tema 1. Ilpuszma

[TonsTne MHOTOrpanHuka. Passeprka MHOrorpannuka. ITpuzma. Buasl npusm.
OcHoBHbl€ 351eMeHThI Tpu3M. [IpsiMas n HaknoHHas npusma. [IpaBunbHas
npusma. [Tapannenenunen. Ky6. CpoiicTBa napannenenunesa. [lonstue o
CUMMETPUHU B IPOCTPAHCTBE (LIEHTPAJIbHAs, OCEBasl, 3€PKaJIbHAs ).

Cummerpun B Ky0Oe, B TapajuIesenuIie/ie, B Ipu3Me

Tema 2. [lupamuna

[Mupamunia. OCHOBHBIE 3JIEMEHTHI TUPaMUIbl. bOKOBas U MOIHAS TOBEPXHOCTH
nupamuel. [IpaBunbHas nupamuaa. bokoBas IOBEpXHOCTh PABUIBHON

MU PAMMU/IBI

Pa3nesn 9 Tesia m mnoBepxHOCTH BpalieHUs

Tema 1 Tesia 1 NOBEPXHOCTH BPallleHUS

Hunuazap. OcHOBHBIE 21eMEHTHI IUauHApa. CeueHne WIMHIPA MII0CKOCTHIO
Konyc. OcHoBHBIE 31€MeHTBI KOHYca. CedeHne KOHYyCa IIOCKOCThIO

Hlap u cepa. Ceyenus mapa miIoCKOCTIMU

Pa3zgen 10 Hauaja MaTeMaTHYeCKOr0o aHAJIN3a

Tema 2. [Ipon3zBoanas. [IpumeHeHne HenpepbIBHOCTH U MPOU3BOIHOMH
[ToHsiTHE O MPOU3BOAHOM. €€ FEOMETPUUECKUIN U (PU3NYECKUI CMBICIT
[IpousBosHas B pU3MKE U TEXHUKE.

[Ipumenenne MpoOU3BOAHON K UCCICIOBAHUIO (PYHKIMH U MTOCTPOCHUIO
rpadgukoB

Haubomnbiee n Hanmensiee 3HadeHns GyHKIHA. [I[prMepsl UCTIONBb30BaHMS
IIPOM3BOJHON ISl HAXOXKICHUSI HAWIYUIIETO PEIICHUS] B MPUKIAIHBIX
3aJa4ax.

Tema 3 IlepBooOpa3Hasi 1 HHTErpaJl.

Omnpenenenne nepBoodpazHoii. OCHOBHOE CBOWCTBO EPBOOOPA3HOM
[IpuMepsl NpUMEHEHHUs UHTErpayia B (PU3HKE U T€OMETPUHI

Pasznen 11. U3mepenusi B reoMeTpuu

Tema 1 U3mepeHusi B reoMeTpun

O06bem U ero u3MepeHrne 00beM NMPSIMOYTOIBHOTO Napaienenunena. O0bem
npu3Mbl. O6beM nupamuiel. O0bem nununapa. O6beM KoHyca. [Tnomans
00KOBOI MOBepXHOCTH LuauHApa. [Inomaas 00KOBOM MOBEPXHOCTU KOHYCa

Pa3znen 12. DneMeHTHI TEOPUHU BEPOSITHOCTEN. DJIeMEHThI MAaTEeMATHYEeCKO
CTATHCTHKHU

Tema 1 DjieMeHTBI TEOPUH BepPOSITHOCTEH

[TonsaTne coObITHA, BEPOSTHOCTH COOBITHS. CBONCTBA BEPOSTHOCTEH COOBITHH,
CJIO’KEHUE M YMHOXKEHUE BEpOsITHOCTEH. JIMCKpeTHas ciyyaiiHas BEeIUYHHa,
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3aKOH €€ pacIpeeIeHuUs

Tema 2 Dj1eMeHTbl MaTeMAaTHYECKOH CTATHCTUKH 1
[IpencraBnenue naHHBIX (TaOIUIIBI, TUArPaAMMBI, TPaUKH ), TCHEpaTbHAS
COBOKYITHOCTb, BEIOOPKA, CpeHEE apu(PMETHUECKOE, METUaHa.
IlonsTre o 3amadax MaTeMaTHISCKOM CTATUCTUKH.
Hroro: 58
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3 YCJIOBUS PEAJIMZAIIUUA ITPOT'PAMMBI YYEBHOTI'O ITPEJIMETA
3.1 TpeOoBaHuss K MHHHUMAJBLHOMY  MATEPHAJbHO-TEXHUYECKOMY
ol0ecne4yeHn 1o
Peanuzauus paboueit nporpammel yueOHoro npeamera OVIIL.04 Mamemamuka
TpeOyeT Hanuuusg yueOHoro kabunera Mamemamuxka.
O6opynoBaHue yuyeOHOTO KaOMHETA!
—  IOCAJ0YHbIE MECTa MO KOJIUYECTBY 00YUaIOIIUXCS;
—  pabouee MECTO MpenoaaBaTes;
Texnuueckue cpeacTBa 00y4IeHHS:
—  KOMIBIOTEP C JIMLEH3UOHHBIM TPOrPAMMHBIM 00ECIICYEHUEM;
—~  MYJbTUMEIUANPOEKTOP.
—  KOMIUIEKT yu4eOHO-HaTJISIAHBIX TocoOuit «MartemaTukay;
—  KOMIUIEKT IUCKOB C 00YYaIOIUMH U KOHTPOJUPYIOMIMMH NPOrpaMMaMH,

—  NpEe3eHTallu M0 TeMaM Kypca

3.2 UudopMmannoHHoe odecnieueHne 00yueHust
HNudpopmanmonnoe obecriedyeHre 00yueHus: COAECPKUT MEPEICHb PEKOMEHIYEMbIX
y4eOHbIX u3aanuil, UHTepHeT-pecypcoB, TONOJIHUTEIBHOM JIUTEPATyPhI
OCHOBHBIE HCTOYHUKH:
st npenogaBaresiei

1 AnexcannpoB A.[., Bepuep A.JL, Peoxuk B.U. T'eomerpusi (6a30Bblii u
npo¢uiabHbIN ypoBHH). 10—11 k1. 2015.

2 Aranacsan JI.C., byty3oB B.®., Kagomner C.b. u ap. 'eomeTtpus (6a30BbIid U
npoduibHbli ypoBHHK). 10-11. — M., 2015.

3 Konsarun FO.M., TkaueBa M.B, ®enopoBa H.E. u ap. nox pen. XuxueHko
A.b. AnreOpa m Hayajla MareMaTH4YeCKOro aHayiu3a (0a30BbIi U TPODUILHBIN
ypoBHH). 10 k1. — M., 2015.

4 Huxonbckuit C.M., IloranoB M.K., PemmeraukoB H.H. u np. Anrebpa u Hauana

MaTeMaTH4YeCKoro aHanu3a (0a3oBbiid U npoduibHbIA ypoBHU). 11 ki1 — M., 2013.
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5 Huxonwsckuit C.M., [lotanoB M.K., Pemietnuko H.H. u ap. Anredpa u Havana
MaTeMaTU4YeCcKoro ananu3a (6a3oBblil v mpoduiabHEI ypoBHH). 10 Ki1. — M., 2013.

6 Ilapeirun U.®. I'eomerpus (6a3oBbiii ypoBenb) 10—11 k. — 2010.

s o0yyaromuxcs
1. AmumoB IIILA. u np. Anrebpa u Hawana ananmuza. 10 (11) k. - M.:
IIpocsemenne, 2016.
2. Aranacsu JI.C. u ap. I'eomerpus. 10 (11) k. — M.: [Ipocsemenue, 2014.
3. bammaxoB M.M. Maremaruka (6a30Bblii  ypoBeHb). 10-11 k1. — M.:
N3narenbckuil HeHTp «AkaneMus», 2016.
4. bammakoB M.M. Maremaruka: anreOpa, Hayaja MaTeMaTUYE€CKOr0 aHAJIN3a,
reoMeTpusi: y4del. I CTyI. yYpexaeHuil cpen. mpod. oOpazoBanums — M,:
W3narenbckuil neHTp «Akanemus», 2016
5. bammakoB M.U. Martemartuka: yueOnuk st 10 xit: cpenanee (moaHoe) obiiee
obpazoBanue (. — M., 2016.
6. I'ycee B. A. Marematuka s npodeccuii U CHEIHAIBHOCTEH COIMAIBHO-
HKOHOMHUYECKOT0 MPOpWIIsl; yUeOHHK U1 00pa30BaTENIbHBIX YUPEXKICHUN HA4. M CPEl.
npod. odpazoBanus- M.: M3natensckumii ieHTp «Akagemusy, 2015.
7. KommoropoB A.H. u ap. AnreOpa u Hauvana ananmmza. 10 (11) k1. — M.:
[Ipocsemenne, 2014.
8. IloropenoB B.I' u np. 'eomerpus. 7 -11 kn. — M.: [IpocBemienue, 2014.
JlonotHUTEIbHbIE HCTOYHUKH:
st npenogaBaresiei
1. Bnacosa A. Il. 3agauu ¢ nmapametrpamu. Jlorapudmuyeckue U mokKas3aTesibHbIC
ypaBHEHHs, HEpPABEHCTBA U cucTeMbl ypaBHeHui. 10 - 11 k. : yue6HOE mocodue /
A. I1. Bmacora, H. W. Jlaranoga. - M.: JIpoda, 2005. - 93 c.
2. I'mypman B. E. PykoBOACTBO K pElIEHHIO 3aJa4 10 TEOPUU BEPOSTHOCTEU U

MaTeMaTHYEeCKOM cTaTuCTHKE. - M.: Bricmas mkoma, 1997.
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3. MaremaTuka B cTUXax: 3aJja4M, CKa3Kku, pudmoBaHHbIe npaBuia. 5 - 11 knaccer /

aBT.-cocT. O. B. [Tanumesa. - Boarorpaa: Yuurens, 2013. - 219 c.

4. [Toypounsie pazpabotku no reomerpuu. 10 kmace / Coct. B. A. SIpoBenko. - M.:
BAKO, 2013. - 304 c.

5. [Toypounsie pa3zpabotku no reometpuu. 11 kmacc / Coct. B. A. SIpoBenko. - M.:
BAKO, 2013. - 336 c.

6. Poranun A. H. ['eomeTrpust B cxemax, TepmuHax, tabnumnax / A. H. Poranus. -

PocroB v/]1: ®enukc, 2013. - 96 c.: un. - (bubnuoreka MIKOILHUKA).

Kypuaibi:
1. Exemecaunpii xypHan «Maremaruka» npwioxkenue K rasere «llepsoe
CEHTSAOps»
[ o0yuaromuxcst
1. boromosioB H.B. [IpakTrueckue 3aHsATHS 110 BeICIIEM MaTeMaTuKe - M: Bricmas

mKoJa, 1989.

7. bypmuctpoBa H. B. IIpoBepounsie paGoThl C 3JeMEHTaAaMU TECTUPOBAHHUS I10
reometpud. 10 knacc. - CapatoB: «JIuuei», 2000 r. - 64 c.

8. Bypmuctpoa H. B. IlpoBepounbie paboOThl C 3JI€MEHTaMU TECTUPOBAHUSI IO
reomerpuu. 11 kiacc. - Caparos: «JIumei», 1999 r. - 64 ¢

HNuTepHeT-pecypcesbi:

1. PEHIY EI'D - reshuege.ru/

2. OtkpoIThiil 6ank 3aganuit U - www.fipi.ru/content/otkrytyy-bank-zadaniy-ege.

3. http://www.alleng.ru/d/math/math152.htm;

4. http://www fipi.ru/view/sections/217/docs/514.html

5. www.school-collection.edu.ru (Enunas xosutekiuu 1mu@poBbIX 00pa3oBaTEIbHBIX

pecypcoB).

6. denepanbubiii 3akoH Poccuiickoit denepamuu ot 29 nexadps 2012 r. Ne 273-03

«O0 oOpa3oBaHUU B Poccuiickoii denepanum»
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4 KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHMUS ITPOI'PAMMBbI
YUYEBHOI'O IPEIMETA
KoHTpone © ouneHka pe3yJbTaToB OCBOeHUs yueOHoro mnpeamera OVII.04

Mamemamuxa OCYHICCTBIIACTCA MMpCroaaBaTciicM B Imponecce IMPOBCACHUA

IMPAKTUYCCKHUX SaHHTI/II\/'I, TCCTUPOBAHUA, a TaKXEC B PE3YJbTATC BbINNOJHCHUA

O6y‘{a}OHII/IMI/IC$I HHAWBUYAJIbHBIX SaHaHI/Iﬁ, IIPOCKTOB, I/ICCJ'Ie,Z[OBaHI/II\/JI.

PCSYHBT&TBI O6y‘{€HI/I51 PaCKPBIBAKOTCA qcpe3 YCBOCHHBIC 3HaHUA 141

npuoOpeTeHHBIC YMEHNUS, HalpaBJIeHHbIe HAa (POPMUPOBAHNE OOMIMX KOMIIETCHIIUH.

Pe3yabTaTnl 00yueHus (mpeaMeTHbie)
Ha ypOBHE YYEOHBIX TCUCTBUIT

®opMbI M MeTO/IbI KOHTPOJISA U
OLICHKH Pe3yJbTATOB
00y4eHust

bazoeas uacme:

YMmerh:

BBIINIOJIHATH apH(bMeTqucm/Ie HCﬁCTBHH Hag 4YuCJIaMU,

BrimosHeHne THITOBBIX

- HaXOJWUTh 3HAUYEHUS KOPHS, CTENEHH, Jorapudma, MIPUMEpPOB
TPUTOHOMETPUYECKHX; PYHKLINH; BrinonHeHne TUITOBBIX
- BBIIOJHATH  NpeoOpa3oBaHUS  BBIPAXKEHWM,  MPUMEHsS | IPUMEPOB
(dopMyIIbl, CBSI3aHHBIE CO CBOMCTBaMU CTeneHeH, jorapudMoB, | BelnoiaHeHne THIIOBBIX
TPUTOHOMETPUUYECKUX (PYHKIIHIA; MIPUMEpPOB
- BBIYUCHATH 3HaueHHE (YHKIMHM M0 3aJaHHOMY 3HA4YeHHIO | BHINOJIHEHUE THIIOBBIX
apryMeHTa MpH pa3inyHbIX Coco0ax 3aaHus PyHKINH; MIPUMEPOB
- OIpeneNsTh OCHOBHBIE CBOMCTBA YHCIIOBBIX (DYHKIINH, BrlnonHeHne TUITOBBIX
- cTtpouth Tpaduku (PYHKIUH, WLIIOCTPUPOBATH MO TpaduKy | IPUMEPOB
CBOWCTBA 3JIEMEHTaPHBIX (PYHKLINH; BrinonHenue TMIOBBIX
- HCIIOJIb30BaTh MOHATHE (YHKUMU JUIsl ONKCAHUS W aHajau3a | IpUMEpOB

3aBHCHUMOCTEI BEJINYHH;

HaXOAUTb MIPOU3BOJIHBIEC ATIEMEHTAPHBIX (PYHKIIMIA;
UCTIOJB30BaTh MIPOU3BOIHYIO JUIsl U3YYCHHUS CBOMCTB (yHKITUI
Y TIOCTPOECHUS TPaUKOB;

BBIUUCIIATh B MPOCTEHIIMX CIIy4asX IUIOMAAA U OOBEMBI C
HCIIOJIb30BaHUEM OIPEIEICHHOT0 HHTErpaa;
pemaTh panroHaNIbHbIE, TOKA3aTeIbHBIC,
norapudmuyeckue, TPUTOHOMETPUUYECKUE
CBOJSIIMECS K JIMHEHHBIM ¥ KBaJgpaTHBIM, a
AQHAJIOTMYHBIC HEPABCHCTBA U CUCTEMBI;

pemiate MpocTeillne KOMOMHATOPHBIE 3aJa4d  METOJIOM
nepedopa, a TakKe C HCIIOTb30BAaHUEM H3BECTHBIX (POPMYT;
BBIUUCIIATH B MPOCTEHIIHNX CIIy4asX BEPOSTHOCTU COOBITUN Ha
OCHOBE TIOJICYETa YHCIIa UCXO/IOB;

pacrmo3HaBaTh Ha 4YepTeaX U MOJENAX MPOCTPAHCTBEHHBIE
(OpPMBI; COOTHOCHUTBH TPEXMEPHBIC OOBEKTHI C X OIMUCAHHSIMH,
MU300paKCHUSIMH;

OTHMCHIBATh B3aMMHOE PACTIONIOKEHUE TIPSIMBIX M TUIOCKOCTEH B
MPOCTPAHCTBE,

n300pakaTh OCHOBHBIC MHOTOTPAaHHHKH W KPYTJbIe Tea,

YpaBHEHHUS,
TaKKe

Hrorossie paboThI AJ1 IPOBEPKU
YPOBHS YCBOGHUS yU4eOHOTO
Marepuana

TecTupoBaHue ¢ UEIBIO
MIPOBEPKU YCBOEHUS TEM
CamocrosTenbHble pabOThI
[IpakTrueckue paboOThI

KoHTtpouss ycTHOTO Mt
MIMCBMEHHOTO MTPOLYKTa
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BBITIOJIHSITH YEPTEXKH MO YCIOBHIM 33]1a4;

- CTPOUTH MpOCTEHIINE ceueHus Kyda, Ipu3Mbl, MTUPAMUIbL;

- pemathb MJIaHUMETPUUECKUE u pocTeimume
CTEPEOMETPUYECKHE 3aa4l Ha HAXOXKIECHUE T€OMETPUUYECKHUX
BEJIMYUH (JJIUH, YTIIOB, IJIOMAACH, 00BEMOB);

- TNPOBOAMTH JIOKA3aTENbHBIE pacCyXIeHHs B Xxoae peweHusa | [loctpoenue ueprexen k
3a/1a4; 3a/1auam.
HCNOJIb30BATh MNPUOOPETEHHbIE 3HAHUA M yMeHusi B | UreHue ueprexa

NPAKTHYECKOH /esATeJHbHOCTH M TOBCeJHEBHON KM3HM: JUISI

MPaKTUYECKUX pacueToB Mo ¢opmynaM, Bkimouas (opmysl, | [loctpoenue yeprexeit k

coJieprKaliue CTENEHH, paauKasbl, norapudmsl U | 3a7a4aM.

TpUTrOHOMETpHUUYecKre (QYHKIUHU, UCTIONb3Yys MpU HeoOXxoaumocTu | YTteHue yepTexa

CIIpaBOYHbIE MaTepuaiabl U MPOCTEHIINE BBIUUCIUTEIbHBIC

YCTPOICTBA. [TocTpoenue ceueHu MIOCKUX
BBIYHCJIATH 3HAYeHHE (PYHKIHMH 10 32JAHHOMY 3HAYEHHMIO | MHOTOI'PAaHHUKOB

aprymMeHTa Nnpu pa3jiuvHbIX coco0ax 3aganus GyHKIUN:
OlpeNeNATh OCHOBHBIE CBOICTBa 4YMCIOBBIX  (QyHKUui, | [locTpoeHune ceueHuil mIocKux

WUTIOCTPUPOBATH UX Ha rpadukax; MHOTI'OTPaHHUKOB
cTpouth rpaduku (YHKIMH, WUTIOCTPUPOBATH MO TpaduKy

CBOMCTBA AJIEMEHTaPHBIX (PyHKIIHIA; [ToctpoeHue ueprexa u
UCIIOJIb30BaTh TOHATHE (DYHKIMM UIS OMHMCAaHUS M aHAIM3a | PELICHHE CTEPEOMETPUUYECKUX

3aBUCUMOCTEN BEJIUYMH; 3a1a4
HCIOJb30BATh MNPUOOpPETEHHbIE 3HAHMA W YMEHHS B

NMPAKTHYECKOM 1eSITeJIbHOCTH U MOBCEAHEBHOM KU3HHU:

- Uil ONMUCaHUS C  TMOMOIIBI0  (QYHKOMIA  pa3iIHYHBIX

3aBUCUMOCTEM, MpEeACTaBICHUS 170:¢ rpaduuecku,
UHTEpIIpeTaluu rpaduKoB. [IpumMeHeHne MaTreMaTHUECKUX
- HaxoJuTh MPOU3BOIHBIEC JIEMEHTAPHBIX (QYHKIIHII; 3HaHUU IPU PELICHUU

- UCTOJIb30BaTh NMPOU3BOAHYIO JJISI U3YUECHHUSI CBOMCTB (DYHKIUI | MPUKIATHBIX 33124
Y TIOCTPOECHUS TPaUKOB;

- TPUMEHSTh NPOM3BOJIHYIO JJISi TPOBEICHUS MPUOIMKEHHBIX
BBIUMCJICHUM, pEIlaTh 3aJa4d INPUKIAJHOIO XapakTrepa Ha
HaXOKJCHHUE HAUOOJIBILIEr0 M HANMEHBIIETO 3HAYCHHUS;

- BBIUUCIIATH B MPOCTEHIINX cIy4asX IUIOMAgd U OOBEMBI C
MCII0JIb30BAaHUEM OIIPEAEIEHHOIO NHTETPaa;

HCIOJIL30BATh NPHOOPETeHHbIe 3HAHUSI M YMEHHS B
NPAKTHYECKOH JeITeJIbHOCTH U NMOBCEAHEBHOM KU3HM IS

pelleHns TNPUKIAAHBIX 3a7a4, B TOM 4YHCIE COLMAJIBHO-

HSKOHOMHYECKUX M (PU3MUECKUX, HA HAHUOOJbIINE U HAaUMEHbIINE

3HAYEHUS, HA HAXO0XKICHNE CKOPOCTH U YCKOPEHUSI.

Pemate parnpoHanbHble, MOKa3aTeNlbHbIE, JIorapuMUUecKue,
TPUTOHOMETPUUECKHUE YPABHEHMS, CBOJAIIMECS K JUHEHHBIM U
KBaJIpaTHBIM, a TAK)KE€ aHAJIOTMYHBIE HEPABEHCTBA U CUCTEMBI;

MCTIONB30BaTh TPaQUUECKUl METOJl PEIICHUs ypaBHEHHH M
HEPABEHCTB;

n3o0paxaTb Ha  KOOPJAMHATHOW  IUIOCKOCTH  PELICHUS
YPaBHEHHUI, HEPABEHCTB U CUCTEM C ABYMsI HEU3BECTHBIMU;

COCTaBJISITh U pelIaTh YpaBHEHUS U HEPABEHCTBA,
CBSI3bIBAIOIIME HEU3BECTHHIC BEIMYMHBI B TEKCTOBBIX (B TOM
Yyclie NPUKIIAHBIX) 3a/1a4ax.

3HaTL:
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3HAUYCHHUC MaTeMaTI/I‘-IeCK()ﬁ HaYKI/I JUIA peH_IeHI/IH 3ajJa4,
BO3HHUKAIOIIMX B TCOPHUH M MPAKTHKE; IIMPOTY M B TO K€ BPEMsI
OFpaHI/IquHOCTL HpI/IMeHeHI/IH MaTeMaTU4YCCKUX MCTOAOB K
aHaM3y M HMCCJACIOBAHMIO IMPOILECCOB M SBICHHH B MPUPOIE H
00I11eCTBE;

3HAYEHHE MPAKTHKH M BOMPOCOB, BO3HHUKAIONIUX B CaMOi
MaTeMaTuke i (OpMUPOBAaHHUS M Pa3BUTUS MaTEeMaTHYECKOM
HayKW, WCTOPUIO Pa3BUTHS IOHATHS  YHUCIA, CO3JaHHS
MaAaTEMATHUYECCKOI'O aHaJIM3a, BO3HHUKHOBCHUS nu pa3BI/ITI/IH
T€OMETPHH,

YHUBEPCAJIbHBIM XapakTep 3aKOHOB JIOTMKHM MaTeMaTHYECKUX
pacCcy)KIeHHi, HX  NOPUMEHHMOCTH BO  BCEX  00IAcTIX
YEeJ0BEUYECKON JIEATENLHOCTH,

BEPOSATHOCTHBIA  XapakTep  Pa3IUYHBIX POIIECCOB
OKPY’KaIOIIero MUpa.

KontpomnbHbie paboTbl
Tectol

CamocrosTenbHble pabOThI
[IpakTrueckue paboOThI

Bapuamuenaﬂ uacmo

He npedycMompeHo
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IJIAHUPOBAHUE YYEBHBIX 3AHSTUHA C UCITIOJIb30OBAHUEM
AKTUBHbBIX U UTHTEPAKTUBHbIX ®OPM U METOJ10B ObYYEHUA

[Ipunoxenue A

Kons!
Ne Koua-Bo AKTHBHbIE H HHTEPAKTHBHbIE
n/n Tema ytebHoro sas s 4acoB ¢opmbI U MeTOABI 00yUeHUS (bopmupyembie
YVuOK
1. Maremaruka B HayKe, TEXHUKE, SKOHOMHUKE, HH(OOPMAITMOHHBIX TEXHOJIOTHUIX 1 Pedepar, noxmnan YV.01- YY]1.04
U IPAaKTHUYECKOH eATEIbHOCTH OK1- OK6
2. [IpeobpazoBanue BhIpaXEHU, COIEPKAIINX CTEIIEHU U JTOorapupMbI 1 Pabota B ManbIx rpynmax YYA.01- VYV]I.04
[IpakTHueckuii MeTox OK1- OK6
3. Jlorapudm yrciaa. OCHOBHOE JOrapu(PpMHUECKOE TOKIECTBO 2 TexHonorus KpUTUIECKOro YVI.01- VYV ]I.04
MBIIIJIEHUS] METOJOM YTCHUS U OK1- OK6
nucbMa (TKMYIT)
4| Akcuomsr crepeomerpun 3 ﬁﬁsﬁc?xﬁgpaum i gﬁ-(gm
5. [TapamienbHOCTh PSIMBIX U TIIIOCKOCTEH. 12 Meron wimoctparuu u aemonctpanu] YYJ.01- YY/1.04
[lepnieH IUKYISIPHOCTD NMPSIMBIX U IJIOCKOCTEN Hcnonp3oanne UKT OK1- OK6
6. DNeMEeHTH KOMOMHATOPUKH 3 Ucnonwszoanune UKT YV 1.02
Mo3roBoii WTypM OK2, OK3
7. [Ipocreiiire 3a1a4n B KOOpAUHATAX 2 [IpakTrueckuii MeTOT YVY.01
OK1, OK2
8. Bektopel. Moayiib BekTopa. OCHOBHBIE CBOMCTBA BEKTOPHBIX BEJIMYHH. 2 MeTo WILTIOCTpAIuY U YV].03
JEMOHCTPALIUU OK4, OK5
9. [Ipumepsl penieHusi TPUrOHOMETPUYECKUX YPABHEHHI 3 MeTton TMHAMUYECKUX Map YV]1.04
[IpaxTuyeckas pabota Ne§ «Perienue TpUroHOMETPHUYECKUX YPaBHEHUHN U OKo6
CHCTEM YpaBHEHUI
10. Oynkius u ee rpaduk. CriocoObl 3amanust QyHKIHH 4 Ucnons3oanne UKT YVYI.01, YV ].03

[Ipeo6pazoBanus rpadukos. [lapanaenbHblil mepeHoc, CAMMETPUS
OTHOCHUTEJIBHO OCeit KOOpAUHAT, U CUMMETPUA OTHOCUTCIIbHO HavYajia
KOOPJAMHAT, CHMMETPHUS OTHOCUTENIBHO MPSIMOH Y = X, PACTSHDKEHHUE U CKaThe
BJIOJIb OCEH KOOPJMHAT.

[IpakTrueckuii MeTOX

OK1, OK 4, OK5
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11. Tema 2 CreneHHble, MOKa3aTelbHbIC, JorapuMudeckue u 6 Jlexums VV.01- YV .04
TPUTOHOMETPUYECKUE (QYyHKIIHH Ucnonbzoanne UKT OKI1- OK6
I'pynmoBast pabota ¢
WUIIOCTPAaTUBHBIM MaTEPUATIOM
12. MHoOTrOrpaHHHKH. 10 Meroa wrocTpauu u YV].01- YV ].04
[Ipuzma. JIEMOHCTPALIMU OK1- OK6
[Inpamunpa HcnonszoBanne UKT
MeTo1 IpOEKTOB
13. [IpaBusbHBIE MHOTOTPAHHUKH 3 MeTton WIITIOCTpaluu U YVI.01- YV ].04
JIEMOHCTPALIMU OK1- OK6
Hcnons3zoBanne UKT
MopenupoBanue
14. Tena u MOBEpXHOCTH BpaICHUS 5 MeTtoa WIIIOCTpaluu U YVI.01- VYV ].04
JIEMOHCTPALIMU OK1- OK6
MoaenupoBanue
15. [IpouzBogHasi. 8 Jlexknmg TKMUII VYV.01- YY.04
[IpumeHeHne MPOM3BOAHON K UCCIEAOBAHUIO (PYHKIIUA U MOCTPOSHUIO Hcnons3zoanne UKT OK1- OK6
rpaduKoB [IpakTrueckuii MeTOX
[IpuMeps! HCIIOIB30BaHUS NTPOU3BOJHOMN JUISI HAXOXKIACHUS HAWITYYILIETO Paz00p KOHKPETHBIX CUTyaui
pelleHus] B IPUKJIAAHBIX 3a/a4ax.
16. IlepBooOpa3Has U MHTETpAJL. 4 MynbTuMeauitHas npe3eHTarus, YVI.01- YV ].04
PaboTa B MasbIX Tpynmnax OK1- OK6
17. O0BeMBbI MHOTOTPAaHHUKOB M KPYTJIBIX TeJl. Beraucienrne o0beMoB 1 4 MeTo WITIOCTpAIuY U YV.01- YY]1.04
IUTOIIAZEN TOBEPXHOCTHU JEMOHCTPALIUU OK1- OK6
Hcnons3oBanne UKT
Paz00p KOHKPETHBIX CUTyalui
IIpakTueckuii MeTo1
MakcumaJjibHasi yueOHasi HArpy3Ka 459
Oo0s3aTesqibHas1 yueOHasi HAIPy3Ka 306
Konn4yecTBo 4acoB MCNO/Ib30BaHUSI AKTHBHBIX M HHTEPAKTHBHBIX (hopm 73
U MeTOJ10B 00y4eHus!
% MCM0/Ib30BaHUS AKTUBHBIX H HHTEPAKTUBHBIX (JOpM 1 MeTOI0B 24%

o0y4eHHs1 OT 00s13aTe/IbHOI Y4eOHOH HATPY3KHU
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.

[Ipunoxenue b
TEMATHUKA UHAUBUYAJIBHBIX ITPOEKTOB
OVYII.04 Mamemamuka

MareMarnyeckue 3HaHUs IPEBHUX MYAPELIOB B )KU3HU COBPEMEHHUKOB.
YceyeHHbI KOHYC B TEOPUHU U IU3aMHE KallIlo.
['eomeTpuueckue GUrypsl U Tejla B PaCKpOE OAEHK/IbL.
Mopenu reoMeTpudyecKux (GUIyp M HMX CEUEHHUS PA3JIMYHBIMU IUIOCKOCTSIMU
(LMIIMHIp, KOHYC, Wap, Ky0, mapajuiesienuIe]] npusma, MMpaMusa).
Hcnonp30BaHMEe MaTEeMaTUYECKOrO ammapara IOpH CBapke METaUIMYecKoro Oaka

MAaKCHUMAaJIbHOTO 00bEMA.

. MccnenoBanue GopMBbl 3IEKTPOJIAMII M pacueT YIaKOBOYHON KOPOOKH.

6
7.
8
9

HccnenoBanue rpy30nepeBo30K TEXHUKON Pa3IMUYHON TPY30HOABEMHOCTH.

. IlocTanoBka KOMOMHATOPHOM 3a7aul 00 ABTOMOOMJILHBIX HOMEPAX U €€ pelIeHue.

. KoMOuHaTopHBbIil MeTO/ B OicueTe KOJOB 1OMOGOHOB.

10.Craructrueckoe UCCIeN0BAHUE MOTUBALNH YueHus cTyneHToB OHT.

11.Craructuueckue metosl B uccienoBanuu 30K crynento OHT.

12. Poccuiickuii pyOiib: Buepa, CEroHs, 3aBTpa.

13. Yucna ®uboHAUYU U UX UCIIOJIH30BAaHUE B YKOHOMUYECKOM IJIAHUPOBAHUU. (OHUO.)

14. CumMmeTpusi B MaTEMaTHKE U KUBOW MIpUpoze. (0noIorun)

15. Maruueckuii KBaJpaT U €ro pa3HOBUIHOCTH
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