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PaGogas nporpamma yuebGHOH MUCHHILTHEE! pa3spaGoTaHa Ha ocHOBe IIpuMepHOl
nporpaMmel ob1eodpasoBaTensHOH yaeGHOM qHCHHILHABL «Marematuka: anrebpa n
Hayala MareMaTHYecKoro aHAIM3a; IeoMeTpHsA» JUIA  HpPOeCCHOHANBHBIX
o0pa3oBaTenbHBIX opra’usaruit noj  pegaxkuuei Bammakosa ~ ML.H.,
PeKOMeH/IOBaHHOH PenepalbHEIM IOCYJapCTBEHHBIM ABTOHOMHBIM YUPEKIEHHEM
«DezepanbHell HHCTHTYT pa3sBHTHA oOpasopanus» (OLAY «DUPO») B xauecTBe
NPUMEPHOH  nporpaMMEl  JUI  peaiM3allidl  OCHOBHOH  IpodeccHOHANbHOI
obpaszoparensHofi nporpammer CIIO Ha Gaze ocHOBHOro ofmiero o6pa3oBaHHs ¢
[ONyYeHHeM cpejHero obmero obpaszosanus mpoTokon Ne 3 ot 21 mons 2015 r.
PerHCTpalHOHHEIH HOMep pereHsuH 377 or 23 mons 2015r. ®IAY «DHUPO». B
Ilporpamme yutenel TpeGosanna PI'OC cpennero obuero obpaszopamus, ®I'OC
cpeftEero npodeccHoHaTBPHOTO 06pa3oBaHus mo crenuanbHocTaM TTTTKPC: TTpukaz
Munrobprayku Poccun or 09.12.2016 N 1576 "O6 yTBepiaenun tereparbHOro
rOCYAapCTBEHHOI0 00pasoBaTeNbHOTO CTaHapTa CPEeJHero IpodeccHOHATRHOTO
obpazosanus mo npodecciu 15.01.35 Macrep crecapHbIxX padoT

PaccMorpena Ha 3ace aHin THIK CounanpHO->KOHOMHYECKHX,
MaTeMaTHYEeCKUX JHCUMIUIMH H AHCIHIIIHH €CTeCTBeHHO-HayqHOTo IHukia [ATIOY
TO «TKTTC»,

nporokon Ne _9 ot «20y anpens 2022 r.

npejice/aTens /H.I1. Capeiyega /

Opranusarus — paspaboraux: FATIOY TO « TKTTCy»

Paspaborumk: Cuaynoea J[lumapa BacunbepHa, NpelojaBaTels BICIIEH

kBanupukannonHo# xateropun FATIOV TO « TKTTCx».
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1. OBIIAA XAPAKTEPUCTUKA PABOYEN INPOTPAMMBI YUEBHOU
JACHUIIIINHBI O/16.04 MATEMATHUKA
1.1 MecTo TUCHMILINHBI B CTPYKTYpe OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMbl

Vuebnas gucnmmumHa OVY].04 Maremarnka sBiseTCS  00S3aTEIBHON  YacThIO

obmeoOpaszoBarenpHoro 1ukiaa ydeOnoro miana OIIOII CIIO nHa 06a3e OCHOBHOTO OOIIETO
00pa3oBaHusI ¢ MOJTydeHHEM cpenero oobiero B coorBerctBun ¢ ®I'OC mo npodeccun:

15.01.35 Macrep ciecapHbIX padoT;
VYuebHast nucuuminHa «MaTtemaTtuka» odecrieunBaeT GopMHpPOBaHUE TPOPECCUOHATBHBIX U

o0mux kKommeTeHIui 1mo BceMm BuuaMm aestenbHocTH PI'OC mo manHpiM npodeccusim. Ocoboe
3HAYCHHUE MTUCIUIUIMHA UMEET MPU GOPMUPOBAHUHU U PA3BUTHH OOIIUX KOMITCTEHITHIH.

Kon HaumeHoBaHue 001X KOMIIETeHIM I

OK 01. | Boibupats criocoObl penieHus 3aad NpopeccuoHaIbHOM e TeNbHOCTH, IPUMEHUTEIbHO K
pa3IU4YHbIM KOHTEKCTAM

OK 02. | OcymecTBasTh MOUCK, aHAIN3 U HHTEPIIPETALNIO HH(POPMAITUK, HEOOXOAUMON ISt
BBINOJIHEHUS 3a]1a4 NPOdECCHOHATBHOMN 1€ TEIIbHOCTH.

OK 03. | [InanupoBaTh M peaan30BBIBATh COOCTBEHHOE NMPO(ECCHOHAIBHOE U IMYHOCTHOE Pa3BUTHE.

OK 04. | PaGoraTh B KOJJIEKTUBE U KOMaH[E, 3(p(PEKTUBHO B3aUMOJIEHCTBOBATD C KOJUIETaMH,
PYKOBOJCTBOM, KJIIMEHTAMH.

OK 05. | OcyiecTBassTh YCTHYIO M IMCbMEHHYIO KOMMYHUKALIMIO Ha TOCYJApCTBEHHOM SI3BIKE C
Y4€TOM 0COOEHHOCTEN COLMAIIBHOTO U KYJIbTYPHOI'O KOHTEKCTA.

OK 09. | Mcnonp3oBaTh HH()OPMAIIMOHHBIE TEXHOJOTHH B IPO(PECCUOHATLHON AEATEIbHOCTH.

JIP 4 [TposiBnsironMiA U IEMOHCTPUPYIOIINN YBaXKEHHE K JIFOISIM TPYAd, OCO3HAIOIINI HEHHOCTh
cobctBeHHoro Tpyna. Crpemsimuiics kK (OpPMHPOBAHHIO B CETEBOW Cpele JIMYHOCTHO U
po(hecCHOHAIIBHOTO KOHCTPYKTUBHOTO «IIM(QPOBOTO CIENay.

1.2. He.]'ll) H INIAHUPYEMBIC PE3YJbTAThI OCBOCHUSA TUCHUIIIMHBI:
B paMKax nporpaMMblL yqe6H0171 JAUCIUITIIMHBI O6y‘{aIOH_[I/IMI/IC$I OCBAWBANOTCAd YMCHU U 3HAHUSA

JIOKa3aTeJIbHbIE PACCYKICHUS B XOME
peleHus 3aaay;

- BJIaJIETh CTAHJIAPTHBIMHU MpPUEMaMU
pelenns palMOHAaIbHBIX u
AppalMOHAJIbHBIX, I10KAa3aTEIbHBIX,
CTEIIEHHbIX,  TPUTOHOMETPHUYECKUX
YpaBHEHUI U HEPABEHCTB, UX CUCTEM;
- HCIIOJIb30BATh FOTOBBIE
KOMIIBIOTEPHBIE MPOTPAMMbl, B TOM
Yyucie AJi MOMCKa MYTH pelieHus U
WUTFOCTPAIMU PEIICeHUs] ypaBHEHUHN U
HEpPaBEHCTB;

Kon YMmenusa 3HaHUS
IIK, OK
OK 1-5,9 - BJaJeTh  MeToJaMu - NPEACTaBJIEHUS O MaTeMaTHKE KaK YacTH
JIP 4 JI0OKa3aTeNbCTB u AJTOPUTMOB | MUPOBOM KYJIbTYpPbl U MECTE MAaTEMATUKU B COBPEMEHHOMI
peHIeHI/ISI; HUBHJIN3AlIMH, cnoco6ax OIIuCaHusi HBJ’ICHHﬁ peaHBHOTO
- HpI/IMeHHTL, HpOBO}II/ITL MI/Ipa Ha MaTCMaTUYCCKOM SA3BIKE,

- MNpCACTABJICHHUA O MATEMATHYCCKUX TIOHATHUAX KakK
BaXKHEHIINX MaTeMaTHYECKUX MOACIAX, MO3BOJIAKOIINX
OIMMCBIBATH M HU3YyYaTb pPa3HbIC ITPOLECCHI U SABJICHHUA,
MMOHUMATb BO3MOKHOCTH aKCMOMAaTHYECKOTO TOCTPOEHUS
MaTeMaTHYECKUX TEOPHIi;
- NpeACTaBICHUS 00 OCHOBHBIX
MaTeMaTHUYeCKOI0 aHaJIu3a U UX CBOMCTBAX;
- NPEICTaBICHUS O NpoLeccax U SBJICHUSIX, UMEIOLIUX
BCpOS{THOCTHHﬁ XapakTep, CTAaTUCTUYCCKHUX
3aKOHOMEPHOCTSAX B  PEalbHOM MHpPE, OCHOBHBIX
HNOHSTHSIX 3JIEMEHTApPHON TEOPUH BEPOSTHOCTEM.

B pasnmene mporpammbel «CopaepxaHue y4eOHOM
JUCIHUTIUIMHBD) KYPCHBOM BBIJCJICH MaTEpuall, KOTOpLIﬁ

TIOHATHUAX




noBezicHne (QYHKIINT; COTJIACHO IPUMEPHOU MPOTPAMMBI.
- HCIIONTB30BATh IOJyYeHHBIC 3HAHUS
JUI OTIMCAHUS M aHAIM3a PeaNbHBIX
3aBHCHMOCTCH;

- BJIAJETh OCHOBHBIMH MOHATHSIMH O
IUIOCKUX ¥ TPOCTPAHCTBEHHBIX
FeOMETPUUECKUX ¢durypax, ux
OCHOBHBIX CBOMCTBAX;

- pacmo3HaBaThb T€OMETPUUYECKUE
Gurypsl Ha uYepTe)kKax, MOJCIAX U B
peatbHOM MUDE;

- BJIaACTh YMCHUCM XapaKTCPU30BATL | IPU H3YUYCHUU MATEMATHUKU KOHTPOJIIO HE IOMAJICKUT,

1 CTPYKTYPA U COAEP)KAHUE YYEBHOW JUCHUIIINHBI

1.1 O6bem yueOHOI TUCHUITUHBI U BU/IbI y4eOHOH padoThI

Bun yuedHoili pa6oThI

Oovem uacos

MaxkcumanbHas ydeOHasi Harpy3ka (Bcero) 292
Oo0s13aTebHAsI ayAUTOPHAsI y4e0HAas1 Harpy3ka (Bcero) 278
B TOM YHCJIE: IPAKTHYCCKHUE 3aHSITHUS 88
CamocTosiTeibHAas padoTa o0yualonierocs (Bcero) 8
B TOM YHCIJIC:

Pacuemno-epaghuueckue pabomol 8

Umoeosas ammecmayus 6 ghopme — sx3amena (3 cemecmp), ouggpepernyuposarnusiii 3auem — 1 cemecmp,

opyeue popmvl KOHmpoJs -2 cemecmp




2.2 Tematuueckuil minaH u coaepxkanue yueoHo mqucuumiuasl O/15.04 MaTtemaruka

Copaep:xanue y4eOHOro MaTepuaja, NpakTH4YecKnue padoThl, CAMOCTOATEIbHAS PA60Ta 00y4aIomIMXCsl

Koapl koMnereHumii,

HaumeHoBaHHe pa3iesioB H (bopmmposanuio
O0beM yacoB KOTOPBIX
TEM cnoco0CcTByeT
JJIEMEHT NporpaMmabl
1 2 3 4
1. Maremartnka B HayKe, TEXHHUKE, SKOHOMHUKE, HH(OPMAIMOHHBIX TEXHOJOTUSIX W MPAKTHYECKOU 2
JIESITEILHOCTH. OK 01-05, 09
Brenenue
2. llenu u 3aayn U3y4EeHUsI MATEMaTUKH IIPU OCBOSHMH Npodeccur Mactep 1o peMOHTY U 00CITyKHBaHHIO JIP 4
aBTOMOOWIIS
Cosiepkanne yueOHOro MaTepuaa 14
1.1. Ilenble ¥ palOHAIBHBIE YHCIIA.
1.2. ]leiicTBUTEIBHBIC YUCTIA. OK 01-05, 09
Tema 1. PazBurue nonsarus o | 1.3. [pubauoscennvie guinucaenus. Hpubnusxcennoe snauenue 6eautunbl U NOSPEUHOCNU NPUOIUNCEHU. 10
quciae 1.4. Komnnexcuoie uucna.
Ipaxruueckas pabora Ne 1. BxoaHoll KOHTpoIIb 2 JIP 4
IpaxTrdeckas padora Ne 2. Apudpmerndeckne ASUCTBHU HAJ YHCIaMH, CPAaBHCHHE YHCIIOBBIX BEIPAKCHUH 2
NP pEICHUH NPaKTHIECKUX 3a/1a4.
Conepxanue yueOHOro MaTepuana 34
2.1. KopHH HaTypaNbHOW CTETICHH W3 YHCIa U MX CBOHCTBA.
2.2. CTeneHy ¢ paMoOHAIbHBIMH ITOKa3aTeJIsIMH, NX CBOWCTBA
2.3. CreneHu ¢ AeHCTBUTEIbHBIMU ITOKA3aTEISIMH.
2.4. Cesolicmea cmenenu ¢ 0elicmeumenbHblM NoKasamenem.
2.5. OcHOBHOE Jorapu(MuIecKoe TOXKIECTBO. 22
2.6. JlecsTHYHBIC W HATypaJlbHBIE JIOTAPU(MBL
2.7. TlpaBuna neiicTBuii ¢ orapudmamu. OK 01-05, 09
2.8. Tlepexon K HOBOMY OCHOBAHHIO.
Tema 2. Kopuu, cremenn u | 2.9. IlpeoOpazoBaHue paldoHAIbHBIX, UPPALMOHAIBHBIX, CTEIIEHHBIX, IIOKA3aTeIbHBIX U JIOTAPU(PMUUECKUX
Jorapupmbl BBIPA)KEHU.
IIpakTrdeckas pabora Ne 3. Beraucienne u cpaBHeHHE KOpHEH. BRITIOTHEHNE pacyeToB ¢ pauKaiaMu. 2
IpakTryeckas padota Ne 4. HaxoxxaeHne 3HaUCHHN CTENICHEH ¢ pallioHAIFHBIMU MoKa3arensiMu. CpaBHEHHE 2 JIP 4
creneneil. [Ipeobpa3oBanus BRIpaKEHHH, COJEPIKAIIX CTETIEHH.
IIpaktiueckas padora Ne 5. HaxoskneHue 3HaueHHs jgoraprudma 1o npou3BoIbLHOMY ocHoBaHHIO. Ilepexon oT 2
OJIHOTO OCHOBAHUS K IPYrOMYy.
[IpaxTrdeckas pabora Ne 6. Beraucienne u cpaBHEHHE JOrapu(pMOB, HCIOIB3YS €r0 CBOIMCTBA 2
IIpaxTrdeckas padora Ne 7. HaxoxxaeHnue 3Ha9eHUs] KOPHS, CTEIICHH, JTOTapr(Ma, BEIIOIHS MPeoOpa3oBaHus 2
BBIpOKEHUH
Kontponsnas pabora Nel o Teme «KopHn, creneHn u orapupmMsy». 2
Cozeprkanue yueOHOro MaTepuaa 36




3.1. Paguannas mepa yria. BpamateasHoe IBUKECHUE.

OK 01-05, 09

3.2. CuHyc, KOCHHYC, TAHICHC W KOTAHTCHC YHUCIIa. JIP4
3.3. OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA, (OPMYJIBI IPUBEICHUSL.
3.4. CuHyc, KOCHHYC W TAHT€HC CYMMBI U pa3HOCTH JIBYX YTJIOB.
3.5. CuHyC ¥ KOCHHYC ABOHHOTO yriia. @opmyavl NOI0BUHHOZ0 Yeld.
3.6. IIpeoOpa3zoBaHms CyMMBI TPHUTOHOMETPUYECKHX (YHKIUI B IPOM3BENCHHE U IPOU3BEICHHS B CYMMY. 24
Buipaoicenue mpuzonomempuyeckux Gynkyull uepes manzeHc noI08UHHO20 ApeyMeHma.
3.7. Ilpocreiimue TPUTOHOMETPUIECKHE YPABHECHUSI.
3.8. Pemenne TpUTOHOMETPHYECKHX YPaBHEHHUH.
Tema 3. OcHOBBI 3.9. [IpocTeiimme TpUTOHOMETPHUECKHE HEPABEHCTBA.
TPUTOHOMETPHUH 3.10. ApkcuHyc, apKKOCHHYC, apKTaHTE€HC JHUCIIa.

IIpaxTrdeckas padota Ne 8§ HaxoxieHue 3HaYCHHS TPUTOHOMETPHICCKUX BRIPAKEHHI HA OCHOBE OIPEICIICHHS. 2
[IpaxTrdeckas padota Ne 9 HaxoxiaeHHe TPUTOHOMETPHUECKUX BBIPAKCHHM, UCTIONB3YS 3aBUCUMOCTh MEXKIY 2
HUMH
IIpaktrdyeckas padora Nel0 HaxokneHne 3HAYCHHS TPUTOHOMETPHUCCKUX BBIPAKCHHH, WCHONB3YS MIpPH 2
HEO0OXOMMOCTH CIIPaBOYHbIC MaTEPUaIIbI
IIpaktrdeckas padora Nel 1 Pemenne npocTeHIInX TPUTOHOMETPUIECKAX YPAaBHCHHI 2
IIpaktrdeckas pabota Nel2 PemeHne TpPUTOHOMETPUYECKHX YpPABHEHWH, CBOIAIIUXCS K KBAagpaTHBIM M 2
JIMHEHHBIM.
ITpakTnyeckas pabora Nel3 Penienre npocTelinX TPUrOHOMETPHYECKUX HEPABEHCTB. 2
Cozaepxanue yueOGHOro MaTepuaia 22
4.1. ®Oyakmuu. OOnacTe ONpeneNieHNs] W MHOXKECTBO 3HAdeHUI; rpaduk (YHKIHMH, TOCTPOCHUE TpaduKoB
(YHKIMIH, 3aJaHHBIX Pa3JIMYHBIMU CIIOCO0AMHU.
4.2. CpoiicTBa (YHKUMH: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OIPAHUYEHHOCTb, IEPUOAMIHOCTD.
[MpoMexxyTkn Bo3pacTaHus M yObIBaHWS, HauOoJiblllee W HaMMEHbLIEE 3HAYEHHs, TOYKH JKCTpeMyMa.
I'padmueckas UHTEpIPETALHS.
4.3. Tlpumeps! GpyHKIIMOHATBHBIX 3aBUCHMOCTEH B peaIbHBIX MPOLIECCax U SBICHHSIX.

TeMua 4. DyHKIHH, HX 4.4. Oo6parnblie pynkun. O6IacTh oNpeaeseHus u 001acTh 3HauUeHni oopaTHoit pyHkimu. I'paduk oOpaTHOI 14

cBoOiicTBa M rpaduku. dyHKIH,

CreneHHble, 45 A i
.5. Apudmernyeckue oneparyn Hag GyHKuusiMU. CiaoxHast QyHKIMS (KOMIIO3UIIHS). OK 01-05, 09
a ;gﬁ:ﬁ;;:ﬂ:c[z:; - 4.6. [lonssimue o HenpepbleHOCMU DYHKYUIL. _ _ _ JIP 4
TPHIOHOMETpHYECKHE 4.7.06nacmo onpedenenus u obracms 3Havenuti oopamuou Gyukyuu. I paghux obpamuoii Qyrxkyuu.
bynknun 4.8.CreneHHble, IMoOKa3arelbHble, JOrapupMuueckue W TpUroHomerpuueckue ¢GyHkiuu. OmnpeneneHus

(hyHKIMH, UX CBOICTBA M rpauKy.
4.9. TlpeobOpazoBanus rpadukoB. [lapannenbHbI MEPEeHOC, CUMMETPHsI OTHOCHUTENBHO OCEH KOOPAWHAT H
CHMMETPHSI OTHOCUTEIBHO Havyajia KOOPIMHAT, CAMMETPHSI OTHOCUTEIBHO MPSIMOH Y = X, PacTsDKEHHUE U COKaTHe
BIIOJIb OCEl KOOpAMHAT
4.10. O6partHble TPUTOHOMETPHYECKHE (PYHKIIHH.
[pakriueckas padora Nel4 OrmpezeneHue OCHOBHBIX CBOWCTB YHCIOBBIX (DYHKIMH, WIUTIOCTpALUs MX Ha 2

rpadukax.




IIpaktudeckas padota Nel5 IToctpoenue rpaduKoB U3yIeHHBIX QYHKIIHHA, MILTIOCTPALINS TI0 TpaduKy CBOHCTBA

3JIEMEHTAPHBIX (PyHKIMi 2
IIpaxtudeckas padora Nel6 ITpeoOpazoBanus rpadukoB. Vcmonb3oBaHue MOHATHS (PYHKIIUA JJTST OTTUCAHKS 1 2
aHaIM3a 3aBUCUMOCTEH BEIMYHH.
IIpaxTrdeckas padota Nel7 OnmcaHue ¢ MOMOIIBIO PYHKITHI pa3IdHBIX 3aBUCUMOCTEH, MEKIY IEpEMEHHBIMA 2
B peasIbHBIX MPOIIECCAX W3 CMEXHBIX MUcHUIUIMH. ['apMonndeckue konebanus. [IpuknanHele 3a1a4un.
Copneprxanue yaeOHOTO MaTepraia 26
5.1. PaBHOCHIIBHOCTD YpaBHEHHH, HEPABEHCTB, CHCTEM. OK 01-05, 09
5.2. OcHOBHBIE IPHEMBI HX PELIeHUS (Pa3I0KeHIE Ha MHOKUTEIH, BBE/ICHHE HOBBIX HEM3BECTHBIX, TTOJICTAHOBKA, JIP4
rpadugecknii MeTox).
5.3. PannoHnanpHble, HUppAlMOHAIbHBIE, IIOKAa3aTENIbHBIC, JOTapUPMHUUECCKHE K TPUTOHOMETPHUYECKHUC
YpaBHEHHS ¥ CHCTEMBI.
5.4. PaunoHanpHble, HWPPALUOHATIBHBIC, MOKA3aTEIbHBIC, JIOTAPU(PMUYECKHE W MPULOHOMEmPUUecKue 14
HepaBeHCTBa. OCHOBHbIC IPHUEMBI UX PEIICHHUS.
5.5. MeTox nHTEpBaIIOB.
5.6. N300paskeHne Ha KOOPAMHATHOW IIOCKOCTH MHOXECTBA PEIICHWH YpaBHEHHH M HEPaBEHCTB C ABYMS
MIEpEeMEHHBIMHU M X CHCTEM.
Tema S. Ypasuenus u 5.7. TlpuMeHeHnEe MaTeMaTHIECKUX METOJOB Ul PEIICHUS CO 0. i
HepaBeHCTBa 7. Ilp JIOB [UISL P ZICPIKATEIBHBIX 3724 U3 PAsTHIHBIX oOnacTelt
HayKH U IpakTUKH. MIHTepnpeTanus pe3yapTara, yueT peajlbHbIX OTpaHUYCHUH.
[MpakTryeckas pabora Ne 18 Pemenne pannoHanbHbIX YpaBHEHHH, CBOJSIIUECS K IMHEHHBIM M KBaJPaTHBIM, a 2
TaKXe aHAJIOTHYHbIE HEPAaBEHCTBA M CUCTEMBL.
[MpakTryeckas padora Ne 19 Pemenne nmoxasarenbHbIX ypaBHEHHH, CBOJSIINECS K JIMHEHHBIM U KBAJIPATHBIM, 2
a TaK)Ke aHAJIOTHYHbIE HEPAaBEHCTBA U CUCTEMBI.
[MpakTnyeckass pabora Ne 20 Pemenue morapumMuy4eckux ypaBHEHHMH, CBOJSIIMECS K JMHEHHBIM U 2
KBaJ[PaTHBIM, a TAK)KE aHAJIOTMYHbIE HEPABEHCTBA U CHCTEMBI.
ITpakTryeckas pabora Ne 21 Vcnonp3oBanue rpaduueckoro MeTo/ia pelieHns] ypaBHEHUH 1 HEPaBEHCTB. 2
[Tpaktuuaeckast pabora Ne 22 CocTaBiieHre U pellieHre YpaBHEHHN U HEPABEHCTB, CBS3BIBAIOIINX HEU3BECTHHIE 2
BEJIMYHMHBI B TEKCTOBBIX (B TOM YHCIIE IPUKIAIHBIX) 3aa4ax.
KonTponbaas pabota Ne 2 mo teme «PemnieHne ypaBHEHUI 1 HEPABEHCTBY. 2
Conepkanne yueOHOro Marepuana 24
6.1. BzanMmHOe pacmoioKeHHe ABYX NPSIMBIX B IPOCTPAHCTBE.
6.2. TlapamrenbHOCTH IPSAMOU M IDTIOCKOCTH. OK 01-05, 09
6.3. TlapamiensHOCTh MJIOCKOCTEH. /1P 4
6.4. TlepreH UKYJISIPHOCTH MPSIMON M TNIOCKOCTH.
Tema 6. IIpsimble u 6.5. [lepneHAMKYIISIp ¥ HAKJIIOHHAS. YTOJI MKy NPSMOH U IJIOCKOCTBIO.
IUIOCKOCTH B MPOCTPaHCTBe | 6.6. JIByrpaHHbIi yron. Yol Mex/Iy IIOCKOCTSMH. 14

6.7. TlepneHAUKYJISIPHOCTD JIBYX IUIOCKOCTEH.

6.8. 'eomMeTpuueckue npeoOpa3oBaHKs MIPOCTPAHCTBA: NAPaAIUIETIBbHBII IEPEHOC, CHMMETPHS OTHOCHTEIBEHO
TUIOCKOCTH.

6.9. TTapaytenpbHOE TPOSKTHPOBAHUE.

6.10.  IInowaodws opmozonaibHoU npoexyulL.




6.11. M3o6pakeHue MPOCTPAHCTBEHHBIX QUTYP.

IIpaxtudeckas pabora Ne 23 Akcrombl ctepeoMeTpun. M300pakeHne mpoCTpaHCTBEHHBIX QUTYD. 2
ITpaktudeckas pabora Ne 24 BzaumHoe pacronoXeHne MpsIMbIX B POCTPAHCTBE. 2
[IpaxTrdeckas pabora Ne 25 B3anMHOe pacIosioxKeHHe TIOCKOCTEH B IPOCTPAHCTBE. 2
IIpaxTrdeckas pabora Ne 26 B3anMHOe pacrosioxXeHHe IPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE. 2
IIpaxTrdeckas padora Ne 27 ['eomeTpudeckue mpeodpa3oBaHUs IPOCTPAHCTBA. 2
Copneprxanue yaeOHOTO MaTepraia 24
7.1. llpssmoyronbHast (1eKkapToBa) CHCTEMa KOOPAUHAT B IPOCTPAHCTBE.
7.2. ®opMysa pacCTOSIHUSI MEXKAY JIBYMsI TOUKaMHU.
7.3. YpaBHeHUsI cepbl, nI0CKOCU U NPSMOU.
7.4. BekTopsl. Monynb BekTopa. PaBeHcTBO BekTopoB. ClioKeHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YHCIIO.

Tema 7. KoopAHHATEI 1 7.5. Pa3nokeHue BEKTOpa 110 HAIPABICHUSIM. 20

BEKTOPBI 7.6. Yron Mexay IByMsl BEKTOPaMH.
7.7. TIpoekiusi BEKTOpa Ha OCh.
7.8. Koopaunate! BekTopa. CKaIsIpHOE IPOM3BEICHIE BEKTOPOB.
7.9. Hcnosap30BaHre KOOPIMHAT U BEKTOPOB MPH PEHICHHH MaTeMaTHYECKUX U MPUKJIAIHBIX 3a1a4.
[TpakTryeckas pabora Ne 28 JlelicTBHs HaJl BEKTOPAMH. 2
[MpakTnyeckas pabora Ne 29 Mcnonp3oBaHue KOOPAMHAT M BEKTOPOB MPH PEIICHUN MaTeMaTHIECKUX U 2
MPUKJIAIHBIX 3a]1a4. Y paBHCHHUS CEPBI.
Cosiepkanue yueOHOro MaTepuaa 30
8.1. Bepuunsl, pebpa, rpaHd MHOTOTpaHHUKA. Pazgepmka.
8.2. Mmnozocpannvie yenvl. Buinyxavie muozoepannuxu. Teopema Diinepa.
8.3. Ilpusma. [psimast u naxronnas npusma. [IpaBuinbpHas npusma.
8.4. Tapamnenenunen. Kyo0.
8.5. lMupamupa. [IpaBuiibHas nupaMuja.
8.6. YceueHHas mupaMua.
8.7. Terpasup.
8.8. Cummetpu B KyOe, B mapajiesierune/ie, B Ipu3Me U MupamMmu/e.
Tema 8. MHOTOTpAHHUKH U 8.9. Ceuenwust ky0a, IPU3MBI U TUPAMU/IBL. OK 01-05. 09
KpYyIJible Teja 8.10. IlpencrasieHue O MPABHILHBIX MHOTOTPAHHHKAX (TETPadap, Ky0, OKTadap, AOACKAdAP M UKOCAIP). 16 P4 '

8.11. 1 unuHap U KoHyC. Y CceueHHbIH KOHYC.

8.12. OcHoBanue, BBICOTA, OOKOBas MIOBEPXHOCTh, 00PA3yIOIias, pa3BepTKa.

8.13. OceBbie CEUYCHUS M CCUCHUSI, TAPaJUICIbHBIC OCHOBAHUIO

8.14. 1llap u cdepa, UX ceveHHs.

8.15. KacarenpHast IIIOCKOCTH K chepe.

8.16. O6beM 1 ero U3MepeHue.

8.17. NurerpanpHas Gpopmyna o0beMa.

8.18. ®opmynbl 00beMa Ky0a, PSIMOYTOJIBHOTO NMapalulesIeNuIIe]1a, MPU3MBbI, IIHIIHHIPA.

8.19. ®opmynbl 00beMa NUPaMHIbl K KOHYCa

8.20. ®opmyiisl IUIOMAAM TOBEPXHOCTEH HMIIMHAPA U KOHYyCA.




8.21. ®opmyiisl 00BEMa IIapa U IUIoMau chepsl.

8.22. TToxoOue Tei.

8.23. OTHOIICHUS IJIOIIAACH MOBEPXHOCTEH  00HEMOB ITOTOOHBIX TEJI.

IIpaxTtrdeckas pabora Ne 30 IIpmsma. [apamnenenmmen. Kyo.

IIpaxTrdeckas padora Ne 31 INMupamuna

IIpaxTrdeckas padora Ne 32. [ToctpoeHne mpocTeimmx cedeHnid Kyda, MPU3MBI, MHPaMUIBL.

IIpaktrdeckas pabora Ne 33 Pemrenne miaHUMETPUYECKHX M MPOCTEHINHE CTEPEOMETPHICCKHX 3afad Ha
HaXO0X/CHNE F€OMETPHUYECKHIX BEIMYMH (IJIMH, YIJIOB)B NPUKJIAJHBIX 331a9aX.

IIpaxTtrdeckas padora Ne 34 Hummaap. Konyce. Hlap u chepa.

IIpaktrdeckas padora Ne 35 PemieHume MIaHHUMETPHUUECKHX H IPOCTEHININX CTEPEOMETPHUYECKHX 3aJad Ha
HAaXO0X/ICHUE IUIONMAIH ¥ Ha HAXOKACHHE 00BEMOB ITPHUKIAJHBIX 3aJa49ax.

KontponpHas pabora Ne 3 o Teme «MHOTOTpaHHHUKH U TEJIa BPAILICHAY.

N NN N ININN

Tema 9. Hauana
MATEMATHYECKOI0 aHAJIN3a

Copneprxanue yaeOHOTO MaTepHaa

9.1 INocnemoBarenbHocTH. CIIocOOBI 3aaHNs ¥ CBOMCTBA YHCIIOBEIX ITOCIIEI0BATEILHOCTEH.

9.2 [lonsamue o npedene nociredosamenvrnocmu. Cywjecmeoganue npeoeia MOHOMOHHOU O02PAHUYEHHOU
nOCIe008AMENLHOCHI.

9.3 CymMHpOBaHHUE NOCIEN0BATENILHOCTEN.

9.4 beckoHeuHO yOBIBaIOIasi FTeOMETPUIECKas IPOTPECCUS B €€ CYMMA.

9.5.IloHsITHE O HETIPEPHIBHOCTH (DYHKITUH.

9.6 IIponsBoxgHas. [ToraTHe 0 MPOU3BOAHON QYHKINH, €€ TEOMETPHUUCSCKII U PUINIECKUI CMBICII.

9.7 YpaBHeHHe KacaTelbHON K TpaduKy QYHKIIHH.

9.8 HpOI/I3B0,I[HLIe CYMMBbI, pa3HOCTH, TPOU3BCACHU S, YACTHOTO.

9.10 IIpow3BOJHEIC OCHOBHBIX IEMEHTAPHBIX (PYHKIUH.

9.11IIpuMeHeHNE POU3BOAHOM K HCCIICHOBAHHUIO (DYHKIMIA U IIOCTPOSHHIO rPpa)uKOB.

9.1211poussoonvie 0bpamuoll yHKYUYU U KOMROZUYUU DYHKYUU.

9.13HpI/IMCpH HCIIOJIB30BaHUA HpOHBBOZ[HOﬁ JJI1 HAXO0XKJACHHMS HAWITYYIICro peIiCHUs B IPUKJIAAHbIX 3a/1avdax.

9.14 Bropas npou3BoHas, €¢ TeOMETPUICCKHN 1 (HU3NIESCKUN CMBICIL.

9.15 TIpumeHeHHe MPOU3BOIHOM K HCCIIEIOBAHHIO (DYHKIMH M TOCcTpoeH o rpadukoB. HaxoxaeHne ckopocTH
JUISL TIpOIiecca, 3aIaHHOr0 (OpMYJION U TpaduKOM.

20

IpakTryeckas pabora Ne 36 BrruncieHne npon3BOIHBIX 3JI€MEHTAPHBIX () YHKITHA.

[Tpakrrueckas padora Ne 37 Brluncienne mpou3BOAHBIX. HCIOIB3Ys TpaBmiia JuddepeHmpoBanus

IIpaktryeckas pabora Ne 38 I[IpomsBomHas: MeXaHHYECKHH W TCOMETPHUUCCKHH CMBICI IIPOU3BOJHOM.
YpaBHeHHEe KacaTesbHOM B 001IeM BHJIE.

IIpaktiueckass pabora Ne 39 M3ydyeHust cBoicTB (DyHKUMI M TOCTpoeHHS TpadMKOB C IMPUMEHEHHEM
MPOU3BOJHOM.

IpakTryeckas padora Ne 40 [IpuMmeHeHUE NMPOUZBOAHOM IS pEIICHHUS MPUKIANHBIX 33734, B TOM YHUCIEC
COLMAIEHO-9KOHOMHYECKIX W ()M3WYECKUX, HA HAUOOJBIINE W HAUMCHBIINE 3HAYCHHS, HA HAXOXKICHUC
CKOPOCTH M YCKOPEHHUSI.

OK 01-05, 09
JIP 4

Tema 10. MnTerpas u ero
NpUMeHeHHe

CopepxaHue yaeOHOro Marepuaa

24

10.1 ITepBoobpa3Hast ¥ HHTETpaJl.

18

OK 01-07,09,10

10




10.2ITpumeHeHune OnpeIeieHHOT0 HHTErpaia /sl HAX0XKICHHUS TUIOLIA KPUBOIMHEWHOH Tparnein. Dopmyiia JIP 4
Herorona—IJlelibanma.

10.3 TIpumepsl NpUMEHEHUS HHTErpasia B GU3MKE U TCOMETPHUH.

IIpaxTrdeckas padora Ne 41 UnTerpan u nepBoobpasHas. Teopema Herorona—JleiiOHmma

IIpaxTryeckas padora Ne 42 [IpuMeHeHHe HHTErpasia K BRIYUCICHNIO (U3NIECKUX BEIMYNH U IUIOMIACH.

KontponpHaas pabora Ne 4 o Teme «Havana matemaTiueckoro aHanm3a. IHTerpaa v ero IpuMeHEHHEe.

N(N|N

Conepxanue yueOHOro MaTrepuana 10

11.1 OcHOBHBIE TOHATHS KOMOMHATOPUKH.
11.2 3agaun Ha MOACYET YKCIIa pa3MENIeHHH, IIepeCTaHOBOK, COUCTaHUH.
11.3 Pemenne 3a1a4y Ha iepe®op BapHaHTOB.

OK 01-07,09,10

Tema 11. KomOunaTtopuka 11.4®opmymna 6mHOMa HBIOTOHA. 8
11.5 CBoiicTBa OMHOMHUHATBHBIX KO3 PHUIEHTOB.
JIP 4
11.6 Tpeyronpauk [Tackamns
IIpaxTryeckas padora Ne 43 Pemenne npocTeimmnx KOMOMHATOPHBIX 3a/1ad METOAOM Iepedopa, a TaKkKe ¢ 2

HCIIOJIB30BAHUEM HM3BCCTHBIX (i)OpMy.

Conepkanne yueOHOro Marepuana 10

12.1Co0pITHE, BEpOSITHOCTH COOBITHS, CIIOKCHHIE M YMHOKCHHE BEPOSITHOCTEH.

12.2  Ilonamue o nesasucumocmu codbimuil.

12.3  Jluckpemmnas ciyuaiinas eenuuuna, 3aKkoH ee pacnpedenenus. Quciosvie xapakmepucmuxu OUCKpemuou
CIYYAUHOU BEIUHUHDL.

12.4  [louamue o 3aKoHe OOALUWUX YUCeL 8
12.5 TlpeacraBieHue AaHHBIX (TAOJMUIBI, AUATPAMMBbI, TpadUKH), TeHepalbHasi COBOKYNHOCMb, 6blO0pKa,
cpednee apupmemuyeckoe, MEOUAHA.

12.6 Ilonsmue o 3a0auax mamemamuieckot Cmamucmuxu.

12.7 Pewenue npaxmuueckux 3a0a4 ¢ nNpUMeHeHUeM 6epOSIMHOCHHBIX MEMOO08.

IIpaktuueckas pabora Ne 44 Ananu3 MHGOpPMAIMU CTATUCTHYECKOTO XapaKTepa, MPEACTaBICHHBIX B BHJE

Tema 12. J1eMeHTbI TEOPUHU
BEpPOSITHOCTEIA.

Juarpamm, rpaukoB NP PeIICHUH IPUKIAIHBIX 33124 2
BreaynutopHas camocTosiTeIbHas paboTa: 8
1.Pacyemno-epaghuuecxue pabomot
2 .Buinonnenie ucciedoeamebcko2o npoexkma
MaxkcumanbHasi yuyeGHasi HAarpy3Ka (Bcero) 292
Oobs13aTesqbHast ayIMTOPHAsA yueOHasi HATPY3Ka (Bcero) 278
N3 HUX npaKTHYeCKNX 3aHATUI 88
BueayauTopHasi camocTosiTeJIbHasi padoTa 8
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3 YCJIOBUSA PEAJIM3ALIUU ITPOI'PAMMBI IUCHUITTINHBI

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecredeHn 1o

JInst peau3aiuy mporpaMMbl TUCIUIUIMHBI IPEIYCMOTPEH yueOHbIN KaOMHET MaTeMaTHKa
O6opynoBanue yaeOHOTo KabUHeTA!

- IOCAIOYHBIE MECTA M0 KOJINYECTBY 00YUaIOIINXCS;

- pabouee MecTo MpernoIaBaTelis;

- KOMIUIEKT Y4eOHO-HATJISIIHBIX Toco0mii «MaremMaTukay.
TexHuveckue cpeacTBa OOyUCHHUS:

- KOMITBIOTEP C JIMIICH3UOHHBIM MPOrPAMMHBIM 00ECIICYCHUEM;

- MyJIbTUMEHA IIPOEKTOP;

- IPUHTEP, CKaHep, Komep.

3.2 UndopmannonHoe odecniedenne 00yueHust
[lepeuens yueOHBIX u3aHuil, IHTEpHET-peCcypCcoOB, JOTOIHUTEIBHOM JTUTEPATYPHI

3.2.1. OcHOBHBIC HCTOYHHUKH:

[EEN

bamvakos M.M. Maremaruka. VY4yeOHUK IS YUpPEXKACHUH HAYaJbHOTO M CPEIHETO
npodeccuoHaIbHOTO 00pa3oBanust/- M.: M3narenbckuii ieHTp «Akamemusi», 2013. — 256¢.

3.2.2. JlomoJHHUTE/IbHbIE HCTOYHHUKH.
1  Aranacsan JI.C., byrycos B.®., Kagomues C.b. u ap. 'eometpus (6a30Bb1ii 1 MpOPUIBHBIA YPOBHH)
10 -11. - M., 2006.
Anumos LI A. u np. Anre6pa n Havana ananu3za 10 (11) k. — M., 2010.
[Mexnenkwuii N.JI. Matemartuka (yue6HuK). — M., 2006.
Komssrun HO.M., Tkauea M.B, ®enmepoa H.E. m pap. Maremaruka: anrebpa u Hauana
MaTeMaTHYeCcKOro aHauu3a. Aiaredpa u Hayajla MaTeMaTHYeCKOTo aHan3a (0a30BbId U yriyOIeHHbINH
ypoBHH). 10 kimacc / nox pen. A.b. XKwmwxkuenko. — M: OOO «M3narensctBo OHMKCY, 2014.
5 Komaruan IO.M., Tkauea M.B., ®emepoBa H.E. m np. Maremaruka: anreOpa u Hayajna
MaTeMaTHYecKoro aHanuza. AnreOpa 1 Hauajga MaTeMaTHYECKOTo aHainu3a (0a30BbIi U yriyOaeHHBIN
ypoBHH). 11 knacc / moxa pea. A.b.XXwmxkuenko. — M., OO0 «M3natenbctBo OHUKC»,2014

AW

3.2.3. DJeKTpOHHBIE U3JaHNS (3J1eKTPOHHbIE pecypchl)

1 Jlykankun A.I'. Matemartuka [DneKkTpoHHbIH pecypc.]: yueOnuk jis crya. CI1IO - M.: T9OOTAP-
Menua, 2014. - http://www.studentlibrary.ru/book/ISBN9785970430941.html, cBOOOIHEII -
bubnnodona. DnekrponHas 6ubnuoreka crynenta. MaremaTtuka. [ DNeKTpOHHBIN pecypce]: [calT]. —
DJeKTpoH. aaH. — Pexxum nocryma: http://www.bibliofond.ru , cBo60 HbBII

2 Axanemuk. ClIOBapH U SHITUKIONEINH. [ DIEKTPOHHBIN pecypc]: [caitT]. — DimekTpoH. AaH. — Pexum
nocrymna: https://dic.academic.ru/ , cBOOOTHBI

3 Matematem. [DnekTpoHHBIH pecypc]: [caiitr]. — DnekrpoH. naH. — Pexum gocryma:
http://matematem.ru/, cBoOoanblii Kosiekiuss KHHUT, BHACO-JCKIHIA, TOJ00pKAa 3aHUMATEIbHBIX
MaTeMaTH4ecKnX (haKTOB, pa3IMUHBIE 110 YPOBHIO U TEMATHKE 3aJ1a4, UCTOPUU U3 KU3HU MATEMAaTHKOB.
Nudopmanus o6 onmmmnmanax, HaydHbIX MIKOJIaX MO MaTemaTtuke. Memuateka — Pexxum pocrtyma:
http://www.math.ru;
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4 Konmexnus MMO3HABAaTEILHBIX MaTepHualioB 0 qucie IIu —  Pexum JIOCTyna:
http://www.arbuz.uz/x_pi.html;

5 COOpHHMK JIEKIIMWA. DJEKTPOHHBIC YYeOHHWKHM H permeOHuKd. KpaTkuii TeopeThdeckuit 0030p
nucnuIuInHbl — Pexxum noctymna: http://www.mathelp.spb.ru

6  Bektopel B crepeomerpun. OTBICKAaHWE YIJIOB W MPOCKIUH, TUIOMIAJCH CeUYeHU U O0OBEMOB TEll.
[Ipumepsr u 3a7a4u s CaMOCTOSTEIILHOTO peLieHus - Pexxum JocTymna:
http://kvant.mccme.ru/1978/01/skalyarnoe_umnozhenie vektorov.htm;

7 OmpeneneHus: 1 UICTOPUUECKHUE CIIPaBKU. Teopema Diepa - UCTOPUS U JO0Ka3aTenbCTBO. [11aTOHOBHI U
ApxumenoBel Tena. buorpaduueckue cnpaBku o Ilnatone, Apxumene, EBkiauae w Ipyrux ydeHBIX,
MMEIOIIMX OTHOLIEHUE K 3asBJICHHOM TeMe. MHOrOrpaHHHKH B HMCKYCCTBE M apXUTEKType — Pexum
nocryma: http://www.tmn.fio.ru/works/26x/304/;

8 Kommeknus MHTEpaKTUBHBIX MaTEPHAJIOB MO Pa3IMYHBIM BOMPOCAM MaTeMaTHKu — Pexum jocryma:
http://www.explorelearning.com/;

9 HudbopManinoHHO-TIOUCKOBAsE CHCTEMa 110 MaTeMaTUKE 10 pa3/ieNiaM: TUIAHUMETPUS U CTEPEOMETPHUS —
Pexxum noctyna: http://zadachi.mccme.ru/easy/;

10 Poccuiickuii oOpa3zoBatenbHbIil mopta — Pesxum noctyma: http://www.school.edu.ru.

11 ®enepanbHbIi IEHTP HHPOPMAITMOHHO-00Pa30BaTEIBHBIX PECYPCOB. [ DIEKTPOHHEIHN pecypc]: YueOHo-
METOAMYECKHE MaTepuaiibl. — Pexxum qoctymna: wwwe.fcior.edu.ru;

12 MunucrepctBo odpa3oBanus Poccuiickoit @eneparnuu. - Pexxum mocryna: http://www.ed.gov.ru;

13 HamumonaneHbld moprtan "Poccuiickmii  00meoOpazoBaTeNbHBIN MOpTaim». - Pexum mgocryna:
http://www.school.edu.ru;

14 Crenumanm3upoBaHHbIid moptai « HGOpMAITMOHHO-KOMMYHHUKAIIMOHHBIC TEXHOJIOTHH B 00pa30BaHUI.
- Pexxum noctyna: http://www.ict.edu.ru

4 KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJINHBI

KOHTpOHL " OLCHKA PE3YyJIbTATOB OCBOCHUA AUCHUIUIMHBI OCYIICCTBIIAOTCA MPEIOAABATCIEM B
nmponecce MpoBCACHUA IMPAKTUYCCKUX SaHHTI/II\/’I, TCCTUPOBAHHA, a TAKKC BBIIIOJTHCHUA 06y‘laIOHII/IMI/IC$I
WHAUBUAYAJIIBbHBIX 3a,I[aHPII>i, HCCJ'IG)IOBB.HPIﬁ.

Kon PesyabTar Iloxa3aTenu oleHKH @DopMBbI M METOAbI KOHTPOJIS H
OIIEHKH Pe3YJILTATOB 00y4YeHHsI

Io 3aeepuienuu ocgoenuss yuebHOU OUCYUNTUHBL 00YUAIOWULICS OONIHCEH YMEMb.
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BIIAIETh
METOAaMU
JIOKa3aTeNnbCTB U
AIrOPUTMOB
peleHus;

-HaXOOWT OMMOKM B TPEOOPa3OBAaHMAX W BBIYHCICHUAX
(OTHOCHTCS KO BCEM IIYHKTaM IIPOrPaMMEI);

-HaXOIWT  NPHONMKCHHBIC  3HAYCHHUS  BEIUYUH U
MOTPEIIHOCTH BHIYHUCICHUHN (A0CONIOTHASI U OTHOCHTEIbHAS);
- CPaBHUBAET YHCJIOBHIE BBIPAXKECHUS;

- BBINOJHSCT apU(PMETUYCCKUEC JICHCTBUS HAJ YHUCIAMH,
coueTas yCTHBIE U MUCHbMEHHBIC TIPUEMEI;

- BBIUHCISIET W CPAaBHUBACT KOPHHU, BBIMONHSS NPUKUAKH
3HAYCHUS KOPHS MpeoOpa30BEIBAET YNCIIOBBIC U OYKBEHHBIE
BEIpaKEHUE, COJCPIKALITIE PaTUKAIIBL;

- BHIIOJHAET pacdeTsl 1o (QopMynaM, COISpPKAIIM
paavKaibl, OCYHICCTBISII HEOOXOIMMBIE ITOJCTAHOBKU U
npeoOpa3oBaHus;

- OmpeJeNsieT PaBHOCUIIBHOCTD BBIPAXXEHUH ¢ paluKaiaMu;

- HAXOAWT 3HAUEHHUS  CTEMEHHW, HCMHOJB3ys  MpHU
HEO0XOIUMOCTH HHCTPYMCHTAIILHBIC CPEIICTRA;

- 3aluChIBAaeT KOPEHb B N-0il CTENEHM B BHUJAE CTENEHHU C
JIpOOHBIM TIOKa3aTesineM 1 Hao0opoT;

- BBIUHCIICT CTEMEHH C pPAlHOHANBHBIM ITOKa3aTeleM,
BEIMIONTHAS TPUKUAKN 3HAYCHHS CTEICHHW, CpPaBHUBATh
CTETICHH;

- BBHINOJIHSACT TMpeoOpa3oBaHUE YHCIOBBIX H OYKBEHHBIX
BEIpAKEHUH, COePIKAIIIX CTEIICHH, IPUMCHSISI CBOWCTBA;

- BBINOJHSACT TNPEOOPA3OBAHUS BBIPAKCHHUMA, MPUMCHSS
dbopMysbI,  CBSI3aHHBIE CO  CBOWCTBAMU  CTCICHEH,
norapu(mMoB;

- TMPUMEHSET MaTeMaTHYeCKHEe METONbl [UIsl PpelICHUS
coJlepKaTebHbIX 3a7jady U3 Pa3IHYHBIX oOjacTed Hayku U
MIPaKTUKH, HMHTEPIPETUPOBATh PE3YIbTaThl C  y4ETOM
pearsHBIX OTPaHUYCHUH;
- pemaetT 3aJadd  Ha
MIPOU3BOIHOM;

- BEIYUCIIIET TIEPBOOOPA3HYIO sl JAHHOH ()YHKIIHH;

- pemaeT 3amadyd  Ha CBsA3b IIEPBOOOpasHOM ©  ee
MIPOU3BOJIHOM;

CBA3b IIEpBOOOpasHONl u ee

OKcHepTHasl OIIEHKA BBITOITHEHUS
MIPAaKTHYECKUX pabor,
KOHTPOJILHBIX padoT, 3K3aMeHa,
HarpaBJICHHbIE Ha OILICHKY
MIPAaKTHYECKUX HABBIKOB.

MPUMEHSTD,
MPOBOIUTH
JIOKa3aTeNIbHBIE
paccyxaeHus B
X0J1€e peleHust
3a/a4;

- pelaeT MPHUKIIaIHbIE 3391 Ha CII0KHbIE TPOIIECHTH;
- ompexmenmsieT  00JacTh  JOMYCTUMBIX  3HAYCHUH
JI0rapu(hMHUECKOTO BHIPAKEHUS,

- MPUMEHSET npu BBIYHCIIEHUH 3HAYEHHS
TPUTOHOMETPUYECKOTO BBIPAKEHHMS W €ro  yIPOINEHHS
OCHOBHBIE (DOPMYJIBI TPUTOHOMETPHHU: (HOPMYIIBI CIOKEHHS,
yIBOEHHS, MPEeOOPa3OBaHUs CYMMbI TPUTOHOMETPHYECKUX
(GYHKIHI B IPOU3BEICHUE U TIPOU3BEIECHHSA B CYMMY;

- pemraer 3agaud Ha TNpPUMEHEHHE (OPMYIBI CYMMBI
GECKOHEYHO YOBIBAOMIEH T€OMETPHUYECKON TIPOTPECCHH;

- COCTaBJISIET YPAaBHEHUsI KacaTeIbHOMN B OOIEM BHUJIE;

- MOpPUMEHSET TPOW3BOJHYIO JUIS pEHICHUS 33734  Ha
HAXOXJICHHE HauOOJIBIIEr0, HAMMEHBIIErO 3HAYEHUS M Ha
HAXO0)KICHUE DKCTPEMYMA,;

DKcriepTHasi OLCHKA BBIMOJIHCHHUS
MPaKTUIECKUX pabor,
KOHTPOJIBHBIX pPabOT, 3K3aMeHa,
HaIpaBJICHHBIC Ha OIICHKY
MPaKTUICCKUX HABBIKOB.
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vy BIIAIETh - pelIaeT UpparoHaIbHbIE YPaBHEHUS,; OKcHepTHasl OIIEHKA BBITOITHEHUS
1.3 CTaHJapTHBIMU - pelaeT NoKa3aTeNbHbIe ypaBHEHUS; MIPAKTUYECKUX pa0or,
pueMamMu - pemraet JorapupMUIECKUE ypaBHEHHUS; KOHTPOJILHBIX padoT, 3K3aMeHa,
peleHus - n3o0pakaeT Ha EIMHUYHON OKpPY)KHOCTM 3HA4YCHUS | HalpaBlICHHbIC Ha OILICHKY
palMOHANBHBIX U | apKCHUHYCa, apKKOCHHYCa, apKTaHI'€HCa YUCIIa; MIPAKTUYECKUX HABBIKOB.
UppalMOHANBHBl | - MpPHMEHSAeT IpU pEIIeHHUH YpaBHEHUI oONpeneneHus
X, apKCHHYCa, apKKOCHHYCa, apKTaHTCHCA YHCIIa;
MOKa3aTeNbHBIX, | - pemaer mo ¢GopMylIaM M TPUTOHOMETPHUECKOMY KpPYTY
CTETICHHBIX, MIPOCTEHIINE TPUTOHOMETPUIECKUE YPABHEHHS;
TPUTOHOMETPUYE | - TPUMEHSET OOmMe MEeTOABl pEIIeHHS YpaBHEHUI
CKMX ypaBHEHHMH | (IpUBEJEHHWE K JIMHEHHOMY, KBaJpaTHOMY, METOJX
1 HEPABEHCTB, UX | Pa3JIOKEHUS] HAa MHOXXUTEIH, 3aMEHBI MEPEMEHHOW) IpH
CHUCTEM; peIleHNH TPUTOHOMETPUUECKHUX YPaBHEHUH;
- OTMeYaeT Ha  Kpyre pemeHus  NpoCTeHIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB;
- pelaeT nokasarenbHble U JIorapuMUUECKUe YpaBHEHHS U
HEpPaBEHCTBA M0 U3BECTHBIM AJITOPUTMaM;
- MPUMEHSET CBOMCTBA (YHKUMH JJIs CpaBHEHUS 3HAYCHUI
TPUTOHOMETPUIECKIX (byHKIMH, pemeHus
TPUTOHOMETPUYECKHIX YPaBHEHHH;
;
- pemiaeT ypaBHEHHS C TIPUMEHEHHEM BCEX MPHUEMOB
(pa3moXeHUsT  Ha ~ MHOXHTENHM,  BBEJICHHMS  HOBBIX
HEHU3BECTHBIX, MMOJICTAHOBKH, IrpauIeckoro MeToa);
- pemacT CUCTCMBI ypaBHeHI/Iﬁ C IPUMCHCHHUEM Pa3JIMYHBIX
croco6oB
- pemaeT HEpPaBEHCTBA M CHUCTEMBl HEPAaBEHCTB C
MIPUMEHEHHUEM Pa3IIMYHbIX CIIOCOOOB;
- pelaeT panyoHaIbHbIE, UPPALMOHAJIBHBIC, II0KA3aTE/IbHBIE
U TPUTOHOMETPUYECKHE YPABHEHHS M CHCTEMBI,
Y HCTIONIb30BATh - pemaeT W WUIIOCTPUPYET peIleHWe ypaBHEHWH U | BrimomHeHue BHEAyIUTOPHOMH
1.4 | TOTOBBIE HEpaBEHCTB  WCIIONB3ysSd  KOMITBIOTEPHBIE  IIPOrPaMMBl | CAaMOCTOSITENbHON paboThI
KOMITBIOTEpHBIE (penaxrop popmyn, Kommnac, 1C) OKcnepTHast OIIEHKa BBITTOJHEHUS
MPOTPaMMB, B MIPAaKTHYECKNX pador,
TOM 4HCcie Ui KOHTPOJIBHBIX padoT, 3K3aMeHa,
TIOMCKa yTH HarpasJICHHbIC Ha OLIEHKY
peuicHusa n MPpaKTUICCKUX HABBIKOB.
WIITFOCTpaIun
peueHus
ypaBHEHUU u
HEpPaBEHCTB;
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vy BIIaJETh YMEHHEM | - ONPEICIITh MO (POpMyIIe NpOCTEeHIneii 3aBUCUMOCTH, BHJ €€ | DKCIEPTHAsI OIIEHKA BBIITOJIHEHUS
1.5 | XapakTepu3oBaTb | rpaguka; MIPAaKTHYECKUX pa0or,
MOBE/ICHHE - BRIpaXkaeT 1o hopMmyiie OfHy NepeMEHHYIO uepe3 Apyrue; | KOHTPOJBHBIX paboT, IK3aMeHa,
GbyHKIMIA; - BeIpaXkaeT 1o (opmyJie OHY IEpEMEHHYI0 Yepe3 Apyrue; | HamlpaBleHHBIC Ha OLICHKY
- HaxoAuUT oO0JaCTh ONpeleNieHHss M 00JacTh 3HAYCHWH | MPAKTUYECKHX HABBIKOB.
GbyHKIHY;
- BEITIOJTHSACT MpeoOpa3oBaHus TpaukoB GyHKINH;
- TpPUMEHSeT CBOHCTBA (YHKIMH TIpH HCCIECIOBAaHUHN
YPaBHEHHH U PELICHUH 3a/1a9 Ha SKCTPEMYM;
- ACHOJB3yeT CBOMCTBA (YHKIMH AJISI CPAaBHEHUS 3HAYCHUH
cTereHel u norapuMos;
- CcTpoWT TpaduKHd CTENEHHBIX W JIOTapU(YMUIECKUX
G yHKIHT;
- cmpoum epaguxu 0OpAMHLIX MPULOHOMEMPULECKUX
@yHKYUll U onpedensimo no 2paAPUKAM UX CEOUCMS,
- COCTaBIISIET YpaBHEHUsI KacaTeJIbHOM B 00IIEM BUIE;
- mpuMeHsieT Uil auddepeHurpoBanns GyHKIMH MTpaBuiia
i depeHInpoBanus, TabIuIy IIPOU3BOTHBIX
3JIEMEHTAPHBIX (PyHKINI;
- TPOBOAWMT C IIOMOLIBIO IIPOM3BOAHON HCCIIEAOBAHUS
¢GyHKIMH, 3a1aHHOH (POPMYIIOif;
- YCTaHaBIMBACT CBSI3M CBOMCTB (DYHKIIMH ¥ IIPOU3BOJHOM I10
uX rpaduKam;
Y HCTIONIb30BATh - CTPOUT W uHTaeT rpaduku GpyHKunii; OKCcHepTHast OIIEHKa BBITOJHEHUS
1.6 | momyueHHbIE - ucciaenyet GyHKIHIH; HNPaKTUYECKHUX paoor,
3HAHMS JUISL | - COCTaBIISIeT BUABI (DYHKIMH TI0 TAHHOMY YCJIOBHIO; KOHTPOJIbHBIX paboT, SK3aMeHa,
OIUCaHUS M | - pemiaeT 3aJaud  Ha NPUMEHEHHE UHTerpaja Juis | HalpaBJICHHbIC Ha OLICHKY
aHajM3a BBIYHCIICHUS (PM3MUECKHUX BEJIMUMH U IUIOIIAIEH; NPaKTHYECKUX HABBIKOB.
peanbHBIX - HCIOJIB3YeT MPUOOPETEHHbIE 3HAHUS ISl UCCIEIOBAaHUS U
3aBUCHMOCTEHH; MOJIETIUPYET HECIOXKHBIE 3aJauH;
v BIIaIETh - ONMCBIBAET PACCTOSIHUS OT TOUKH 0 TNIOCKOCTH, OT IPSIMOI | DKCIepTHAS OIEHKA BBITIOIHEHHUS
1.7 OCHOBHBIMH 70 TUIOCKOCTH, MEXKTy TUIOCKOCTSIMH, MEXIY | MPaKTHYECKUX paoor,
TIOHSTHSIMH 0 | CKpeIIMBAIOMMMHUCS MPSAMBIMH, MEXKIY IPOW3BOJIBHBIMU | KOHTPOJIBHBIX pPaboT, 3K3aMeHa,
TUTOCKHX u | Gurypamu B IpOCTPAHCTBE; HarpasJICHHbIC Ha OLIEHKY
NPOCTPAaHCTBEHH | -  apryMEHTHPYET CBOM  CYXIEHHS O  B3aWMHOM | NPAKTHYECKHUX HABBIKOB.
BIX PpacIio0KeHUH IPOCTPAHCTBEHHBIX UTYD;
IFEOMETPUYECKHX | - OIMCHIBAET M  XapakTepU3yeT pas3JIMuHble  BUJBI
¢urypax, UX | MHOTOTPaHHHUKOB, [IEPEUUCISIET UX JIEMEHThI U CBOMCTBA;
OCHOBHBIX - TIPOBOJUT JI0KAa3aTeNIbHbIE PACCYKACHHUS IPH PEIICHUU
CBOHCTBax 3ajad;
- NPUMEHSET TEOPHUIO IIPU PEIICHWH 3aJad Ha JICHCTBHUS C
BEKTOPaMH, HCIIOIb3YeT KOOPAMHATHBIH METOJ, IPUMEHSTh
JEUCTBHSI BEKTOPOB MJIsI BBIYMCIECHUS BEIMYMH YIJIOB H
paccTOsHUI;
- NPUMEHSET TEOPHUIO IIPU PEIICHWHU 3ajad Ha JIEHCTBUS C
BEKTOpaMH;
- NPUMEHSET TEOPHI0 Uil OOOCHOBaHMS MOCTPOCHHH U
BBIYHCIICHUM;
Y pacro3HaBaTh - pacHoO3HAET Ha YepTeKax M MOJENSX Pa3IMYHBIX CIydacB | DKCIIEpTHas OL[EHKA BBITIOJIHEHUS
1.8 TCOMETPHUUICCKUE B3aNMHOT' O PpacnoJIOKCHUA TIPAMBIX u HHOCKOCTeﬁ, MPAKTUYECKUX pa60T,
¢burypst Ha | apryMEHTHPYET CBOM CYXKICHHUS; KOHTPONBHBIX PaboT, SK3aMeHa,
yepTexax,

MOACIIAX n B
PpCajibHOM MHUPE;

HalpaBJICHHBIC HA OLICHKY
MPAKTUICCKHUX HABBIKOB.
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Yy MIPUMEHSTD - BBITIOJTHAET MOCTPOCHHUS YTIIOB MEXKIY MPSAMBIMH, IPSMON B | DKCIIEPTHAS OLCHKA BBITIOTHEHUS
1.9 | m3y4eHHBIC IUIOCKOCTBIO, MEXKJy IUIOCKOCTSMH 10 OIHMCAHHK U | gpakTHYeCKHX pabor,
CBOIiCTBa PACTIO3HACT MX Ha MOZICIAX; KOHTPONBHBIX PaboT, SK3aMeHa,
TCOMETPUYECKUX | - NPUMEHSCT NMPH3HAKH U CBOHCTBA PACIIONOKCHNS MPAMBIX HATIpAB/ICHHBIC HA OLICHKY
¢duryp u dopMyn | ¥ IUIOCKOCTEH MPH PEIICHUH 3a/1aY;
JUISt peIIeHUs | - pelIacT 3a/1a4uy Ha BEIUMCIICHUE TEOMETPHUCCKUX BEINYHH; TIPAKTHYCCKUX HABLIKOB.
FEOMETPUYECKUX | - OpPUMEHSIeT (GOPMYyJbl M TEOPEMbI IUIAHUMETPHU ISt
3aJa4 M 3a4a4 C | PeLICHHs 3a/1a4;
MPaKTHYECKUM - IPUMEHSIET MPHU3HAKU U CBOWCTBA PACIIONOKEHHS MPSIMBIX
COJIepIKaHUEeM; U IJIOCKOCTEH MPH PEIICHUH 3a/a4;
- M300pa)kaeT Ha PUCYHKaX M KOHCTPYHPYET Ha MOJEISIX
MEePHeHANKYISIPbl M HAKJIOHHBIE K IUIOCKOCTH, TMPSIMBIC,
mapajicibHbIe  IUIOCKOCTH, YIJIBI MEXIy NpSIMOA U
IUIOCKOCTBIO M 00OCHOBBIBACT IMMOCTPOCHHUS,;
- u300pakacT Ha 4YepTeKaX M MOJENAX PACCTOSHUSA H
000CHOBBIBACT CBOMX CY)KIICHHS,
- OTIPENICISICT U BBIUMCIISICT PACCTOSIHHUE B MIPOCTPAHCTBE;
- U300pakaeT MHOTOI'PAHHUKHU U BBIMOJHICT MOCTPOCHHS HA
N300paKEHHUAX U MOJIENIIX MHOTOTPAaHHUKOB;
- BBIUMCISIET  JIMHCWHBIE  OJIIEMEHTHI M YIJOB B
MPOCTPAHCTBEHHBIX KOH(PUIYPALHAX, aprYMEHTHPYET CBOU
CYXJICHUS;
- CTPOUT MPOCTEHIIINe ceueHus Kyba, IPU3MBbI, TUPAMUJIBL;
- mpuMeHsieT (DaKThl U CBECHHS U3 TNITAHUMETPHU;
- IPUMEHSIET CBOWCTBA CHMMETPHH IPU PEIICHUH 3a]1a4;
- u300pakaeT OCHOBHBIC MHOTOTPAHHHUKUA M BBIMOJHICT
PHUCYHKH 110 YCIIOBHSIM 33]1a4;
- pemiaer 3aJayd Ha MOCTPOCHHE CEYCHUM, BBIUYHCIICHHE
JUIHH, PacCTOSIHUH, YIIIOB, IJIOMIACH;
- MPUMEHSET CBOWCTBA CUMMETPHH TPH PELICHUH 3334 Ha
TeJa BpaleHuUs, KOMOMHAIIUIO TEIT;
- u300pa)kaeT OCHOBHBIE KpPYIJIbIE TeJa U BBIMOJHSIET
PHUCYHKH TI0 YCIIOBHIO 33/1a4H;
- pelraeT 3a/a4uu Ha BBIYUCIICHUE IUIONIAIeH IIOCKUX hUryp
C NPUMEHEHHEM COOTBETCTBYIOUIMX (GOpMYT u (DAKTOB U3
[UTAHUMETPUH;
- BBIYUCIIAET PACCTOSIHUN MEKIY TOUKaAMHU;
- HAXOJUT YPaBHEHHS OKPY)KHOCTH, c(hepbl, IIIOCKOCTH;
- BBIIIOJIHSET TIOCTPOCHHUE 110 33aHHBIM KOOPIUHATAM TOYEK
U TUIOCKOCTEH, HAXOAUT KOOPIUHATHI TOYCK;
- pemiaer 3aJa4yd Ha BBIYMCIICHUE IUIOIIAICH MOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEIT;
- peliaeT 3ajavyd Ha TPHUMEHEHHWEe (OPMYIN BBIUUCICHUS
00BEMOB,;
Yy BIIQJICTh - TIPEACTABISIET pEIICHHE 3ajad C HCIOJIb30BaHHeM | BrimonHeHue BHEAyIUTOPHOMN
1.10 | HaBBIKamMu KOMIBIOTEPHBIX IPOTPaMM CaMOCTOSATEIFHON pabOTHI
HCIOJIb30BaHUS DKcIiepTHas OLCHKA BBIIOTHEHUS
TOTOBBIX MPAKTHIECKHUX pabor,
KOMIIBFOTEPHBIX KOHTPOJIBHBIX pPaboT, »K3aMeHa,
nporpaMMm  Ipu HaIpaBJICHHBIC Ha OIICHKY
pelleHrH 337134, MPAKTUYECKUX HABBIKOB.
Y HAXOIWUTh U | -pemacT KOMOHMHATOPHBIC 3aqadyd METOIOM Iepebopa M Mo | DKCIepTHas OICHKA BBIOIHEHHUS
1.11 | ouenuBath MIPABUIY YMHOKCHHUS; MPAKTHIECKHUX pabor,
BEPOSTHOCTH - pemaeTt MpakTUYeCKUe 3aa49H C UCIIOIF30BaHIEM TIOHATHI | KOHTPOJBHBIX padoT, 3K3aMeHa,
HACTYIUICHHS Y TIpaBUII KOMOUHATOPHUKH; HaTpaBJICHHBIC Ha OIICHKY
COOBITHIT B | - pelIaeT 3aJjauu Ha BEIYUCICHHUE BEPOSITHOCTEH COOBITHI; MPAKTUIECKUX HABBIKOB.
MPOCTEUIIINX - pemraeT MpakTHYCCKHE 3aJa4i Ha OO0pabOTKY YHCIIOBBIX
MPaKTUICCKUX JTAHHBIX, BEIYUCIICHUE UX XaPaKTEPUCTHK;
CUTYAIHIX u
OCHOBHBIC
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XapaKTEPUCTUKHA
CITy4aitHbIX
BCJIIMYUH
Ilo 3a6epuwienuu oceoenus yuedOHoll OUCYUNIUHBL 00YUAIOWUIICA O0TINHCEH 3HAMb:
1 MpCACTaBJICHUA O | - OOpeacadaeT poJib MATEMAaTUKW B HAYKC, TCEXHUKE, OHCHKa PE3YIbTATOB
3. MaAaTeMaTHUKC KaK | S9KOHOMMUKC, I/IH(i)OpMaHI/IOHHI)IX TEXHOJOT'HUAX 1 | BBIIIOJHCHHSA KOHTPOJBHBIX pa60T
YacTM MMPOBOU | NMPAKTUUECKOU JESTEIBbHOCTH; W IIPOBEPOYHBIX TECTOB IO
KYJIbTYPBI M | - Ha3pIBAa€T LEIM W 3aJa4d H3YUYCHUSA MATEMATUKW IIPpH | U3Yyda€MBbIM T€EMaM.
MecTe ocsoennu npodeccuit CI1O;
MaTEMaTHUKHU B
COBPEMEHHOM
LUBUIM3ALNH,
2 CII0COOBI - OPUBOAUT HNPUMEPLI (i)yHKHI/IOHaJ'ILHI)IX 3aBUCHMOCTEH B OHCHKa PE3YILTATOB
3. OIIMCaHUsA PpCaIbHBIX IMpoHEcCax U3 CMEIKHBIX NTUCHUIIINH, BBITIOJTHEHUA KOHTPOJIbHBIX pa60T
SIBJICHUMN - Ha3bIBaCT aJIrOpUTM BbBIYUCICHUSA HpOH?,BO)IHOfI Ha | K MMPOBEPOYHBIX TECTOB 110
pcajibHOTO MHpa | OPUMEPE BLIYHCIICHUA MT'HOBEHHOM CKOPOCTH U YTJIOBOI'O | U3YyYaCMbIM TEMaM.
Ha KO3 pHIUEHTA KacaTeIbHOM;
MaTeMaTU4YCCKOM
SA3BIKEC,
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3.3

MpPEACTAaBICHUS O
MaTeMaTU4YeCKUX
MOHSITUSIX Kak
Ba)KHEHIIINX
MaTeMaTHYECKUX
MOJESX,
TTO3BOJISIOIIHNX
OIMMCEHIBATh H
U3y4aTb  pa3Hble
MIPOLIECCHI H
SIBJICHUS;
IIOHUMATh
BO3MOYKHOCTHU
aKCMOMAaTHYECKOT
0 MIOCTPOEHHUS
MaTeMaTUYECKUX
TEOpU;

- TepeyHucisieT NpUMEHEHHWE KOpPHEH M CTerneHed mpu
BBIUUCIICHUM CpPEIHUX, MAEICHUU OTpe3ka B «30JI0TOM
CEUEHUM»;

- OTIMCBIBACT PAJUAHHBIN METO U3MEPEHHUS YTIJIOB BpAILlEHHS
U UX CBA3b C IPALyCHOU MEPO;

- JaeT OIpeJeNeHUEe TIOHATUS IEPEeMEHHOW, NPUBOIUT
IIPUMEPHI 3aBUCUMOCTEN MEX Iy TEpEMEHHBIMH;

- TPUBOJUT JOKa3aTeIbHBIE PACCYkKACHUS HEKOTOPBIX
CBOMCTB JINHEHHON 1 KBaAPaTHIHOHN (PYHKITHIA;

- 1acT OMpe/IeIeHNE TapMOHIYECKNX KOIeOaHUil M MPUBOANUT
IpUMEPBl TapMOHMYECKMX KOJEOaHWH AN  ONHMCaHHA
MIPOIIECCOB B (DPM3HKE U IPYTUX 00TACTAX 3HAHUS,

- opMynupyeT MEeXaHHYECKHH M I€OMETPUYECKHH CMBICI
MIPOU3BOJHOM;

- JaeT IpOCTEeWIIne CBEICHHMsS O KOPHSIX aiareOpandeckux
YpaBHEHUH, MOHATHE HCCIENOBaHUSA YpaBHEHHH M CHCTEM
YPaBHEHUN;

- OIMUCBIBACT TCOPHIO PaBHOCUJIIBHOCTU ypaBHeHHﬁ;

- (¢opMmymupyeT oOmpeneNcHus, NPU3HAKOB M CBOICTBA
HmapajiebHBIX M HEPHEHIUKYISAPHBIX  IIOCKOCTEH,
JBYTPaHHBIX U INHEWHBIX YIJIOB;

- (¢opMymHpyeT W JOKa3bIBa€T OCHOBHBIC TEOPEMBI O
pacCTOSHUAX (TEOpEM CYIIECTBOBAHHS, CBOWCTBA);

- OIIMCHIBAET MPOLECC MapauIeIbHOT0 IPOSKTUPOBAHUS U €T0
CBOICTBA;

- Qopmynrupyem meopemvi O NIOWAOU OPMOSOHANLHOU
npoeKyuUu MHO20Y20/IbHUKA;

- JAeT OIHMCaHWE M XapaKTEPHUCTHUKY pPa3IMYHBIX BHIOB
MHOTOIrpaHHUKOB, UX 3JICMCHTHI U CBOﬁCTBa;

- aeT XapaKTEePUCTUKY ¥ N300paKEHHE CEUCHHUS, pa36epmKu
MHO202PAHHUKOS,

- nepeuucisem BUIbl CUMMETPHUHA B
(bopMyIHpYeT ONpeeTICHHUs U CBOWCTB;
- JaeT XapaKTepHCTUKYy CUMMETPHH
MHOTOIPaHHHKOB;

- MEpeYMCIIUTE BHIbl Tel BpalieHus, (HOpMYyIUpYeT HX
OIpe/ieJIEeHU U CBOWCTB;

- opmynupyer Teopemy O CeyeHMM IIapa IJIOCKOCTBIO U
IUTOCKOCTH, KacaTeNlbHOH K cdepe;

-aeT XapaKTepPUCTHUKY M HM300pa)kaeT Tejla BpAIeHHs, UX
pa3BepTKHU, CEUCHHUS;

- JaeT OmpelelieHHue Iulomamy W o0beMa, aKCHOMBI W
CBOICTBa;

- ONHUCHIBAET METOJ[ BBIYUCIEHHS IJIOMIAJU IOBEPXHOCTH
ctepsr;

- IepeduciseT MpaBHiIa
TPEXMEPHOM IIPOCTPAHCTBE;
- Ha3bIBAaCT IIpaBWIa HAXOXJICHHUA KOOPJAWHAT BEKTOpa B

MIPOCTPAHCTBE,

TS BpallCHUsA U

Ppa3yIoKCHUA BEKTOPOB B

MPOCTPAHCTBE;
- hopMyIHpyeT MpaBuiIa IEUCTBUN C BEKTOPAMH, 3aIaHHBIMH
KOOpAMHATAMHU  CKaJIIPHOTO  IPOU3BEJIEHUS]  BEKTOPOB,

BEKTOPHOI'O0 YPAaBHCHUA HpﬂMOﬁ " IIJIOCKOCTH,

- HOPUBOAUT HAOKA3aTCJILCTBO TEOpPEM CTCPEOMETPpUU O
B3aMMHOM  PACIIOJIOKEHHUU TIPAMBIX U INIOCKOCTEH ¢
HCIOJIb30BAHUCM BCKTOPOB,

Ornenka pE3yIIbTaTOB
BBITIOJIHCHUSI KOHTPOJIBHBIX PadoT
U TPOBEPOYHBIX TECTOB, YCTHBIX
OTBETOB IO U3YYaCMbIM TEMaM.

Brinonnenue JIOMAITHAX
3alaHuN.
Hanmcanne pedepara u

COCTaBJICHHE IPE3CHTAIINH.
Brinonnenue BHEAyIUTOPHOMI
CaMOCTOSTETFHON pabOTHI.
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3.4

NPEICTABICHUS
00 OCHOBHBIX
MOHATHAX
MaTeMaTHYECKOTo
aganM3a W UX
CBOWCTBAX;

- TIOHSITUSA KOPHS N-il CTENEeHH, CBOWCTBA PaTUKAIOB H
IIpaBUJIA CPABHEHUSI KOPHEH;

- TOHATHE CTENEHU C ACHCTBUTEIbHBIM NTOKa3aTeIeM;

- JaeT ONpeneJeHUEe pPABHOCUIBHOCTH BBIPDAXKEHHH C
panukanamu;

- 3amHUchiBacT KOpPeHb N-iI CTemeHH B BUJE CTENEHH C
JpOOHBIM TIOKa3aTeeM H Ha00O0POT;

- (hopMyIHpyeT CBONCTBA CTETICHEH;

- ¢opMymupyeT  ONpENeNeHUS  TPUTOHOMETPHUUCCKHUX
GyHKIMHA Ui yIJIOB  TOBOPOTa M OCTPBIX  YIJIOB
MPSMOYTOIBHOTO TPEYTOIbHUKA;

- TepedYucisieT OCHOBHBIE (OPMYIBI TPUTOHOMETPHUH:

(OpMyJBI CIIOXKEHUS, YIBOCHHs, NPEOOpPa30OBaHMS CYMMBI
TPUTOHOMETPUYECKMX (YHKIMH B NpPOM3BEACHUE U
MIPOU3BE/ICHUS B CYMMY;

- Ha3bIBaeT CBOMCTBA CHUMMETPUU TOYEK Ha EAMHUYHOU
OKpPY>KHOCTH;

- (GopMyIHpyeT MOHATHE OOPaTHBIX TPUTOHOMETPHUUECKHX
GyHKUIHT;

- JlaeT OIpEJeNicHHWEe TOHATHS Trpaduka,
MIPUHAJICKHOCTH TOYKH rpad Ky GpyHKINY;
- hopmynupyeT onpenencHne QyHKIUM;

- hopmynupyet nousmue 06pamuoll QGyHKyuu, opeaeIeHue
BHJIA;

- (hopMyIIUpyeT MOHSATHE CI0KHOU QYHKINY;

- JaeT OIpEIEIICHUE HENPEPBIBHOM IEPUOAUYECKOU
GbyHKIMY;

- (hopMyIIUpyeT CBOWCTB CHHYCa M KOCHUHYCA;

- ZIaeT OIpe/eJICHUE Pa3phIBHOM MEPUOANIECKON QYHKIINY;

- (hopMyJIpyeT CBOWCTBA TAHTE€HCA M KOTAHTCHCA,;

- JJaeT ONpEJCNICHHE YHCIOBOM MOCIIEA0BATEIHHOCTH,
MIepeUHCIsieT CrIoco0bI €€ 3a/1aHNs;

- daem onpeoeneHue npeoeid nocied08amenrbHOCU,

- Ha3bpiBaeT GOPMyNbl M NpaBWiIa BEYUCICHUS CYyMMBI
OECKOHEYHOT0 YHCJIOBOTO psijia HA TPUMEpPEe BBIYUCIICHUS
CyMMbI ~ O€CKOHEYHO  yOBIBalOIIe  IeOMeTpUYeCcKOi
IIPOTPECCHH;

- IaeT OIIpEeIeJICHUE TPOU3BOIHOM;

- mepevucisieT npaBmia G pepeHMpPOBaHHUS;
- mepeuncnsier (GopMmysbl U3 TaOIUIBI
9JIEMEHTAPHBIX (QYHKLNIT;

- (opMyIHpyeT TEOpeMBbl O CBS3M CBOMCTB (DyHKIMH W
MIPOU3BOIHOM;

- ZIaeT olpeJieJieHne HHTerpaja 1 nepBooopasHoii4

- TIEpPEeUMCIISeT TpaBHia BBIYMCICHUS NEPBOOOPA3HOH U
Teopembl Herorona—JleiiOHuma;

- IPOWM3BOJUT 3aIMCh PEIICHUs CTAHJAPTHBIX YPaBHEHHH,
MIPUEMOB TIPEOOpa3OBaHMUSA YpPAaBHEHWH IS CBEACHHUA K
CTaHJapTHOMY YPaBHEHHIO;

- TEpeYHciseT OCHOBHBIC IPHUEMBI DEIICHUS CHCTEM C
0OIIMMH BOIIPOCAMH PEIICHUS] HEPABEHCTB U HCIOIb30BaHUE
CBOMCTB ¥ rpauKOB (PYHKITHH IPH PEIICHUH HEPABCHCTB;

OIIPCACIICHUC

TIPOU3BOAHBIX

Ornenka pE3yIIbTaTOB
BBINOJIHEHHS KOHTPOJIBHBIX padoT
U TPOBEPOYHBIX TECTOB MO
H3y4aeMbIM TEMaM.

BerinonHeHue foMalHux 3ajaHnuit
Harmucanue pedepara u
COCTaBJICHHE NPE3CHTAIINH.
Brinonnenue BHEAyIUTOPHOMI
CaMOCTOSTENTFHON pabOTHI.
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MPCACTABJICHUA O

-TIePEYUCIISET MTPaBUIa KOMOMHATOPHK;

BrinosiHeHHE [OMAaIIHUX 3aaHAN

3.5 mpoueccax W | - JaeT onpenesieHHMEe KOMOHMHATOPUKH: pasmelieHusmu, | VicciemoBarenbckas pabora.
SIBIICHUSIX, COYCTAaHUSMH, TEpecTaHOBKaMH M (QOpMyasl sl uX | BeimonHenne IIPOBEPOYHOIO
HMMEIOLINX BBIUUCIICHHUS; TECTa, YCTHBIX OTBETOB.
BEPOSTHOCTHBII - ¢dopmymupoBka OumHomMa HeloToHa u TpeyronpHuka | Hammcanne pedepara u
Xapaxrep, ITackans; COCTAaBJICHUC IIPE3CHTALUU.
CTaTUCTUYECKUX - GOpMYIHPOBKA KIIACCHYECKOTO ONPEACIICHAS BEPOSATHOCTH, | BrImonHeHme BHEAyIUTOPHOMI
3aKOHOMEPHOCTSX | CBOMCTBA BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH; CaMOCTOSTENTFHON pabOTHI.

B pEaJbHOM MHUpE, | - IPUBOIUT PUMEPHI BEIUUCIEHUS BEPOSITHOCTEM;
OCHOBHBIX - JaeT TIIPEACTaBJICHUE 4YMCIOBBIX JAHHBIX M HX
MOHTHSIX XapaKTEPUCTUK;
3JIEMEHTApHOU
TeOpuu
BEpPOSTHOCTEHN
B npouyecce oceoenun yuedOHOU OUCUUNIAUHBLL OOYUAIOWUIICA ROJYUUIM  603MONCHOCHIL HOGLICUNIL  YPOGEHD

chopmuposannocmu ooy

UX KomMnemeHyuil

Pemaer npo¢uibHbIe 3a1a4n.

3KCHepTHaﬂ OLICHKa B IIpoHecce

OK
Bribupats [epenocut ycnoBue npouibHBIX 33/1a4 B 3alIMTHl  TPaKTUYECKUX pador,
01 | crocoObl MaTeMaTHYECKYI0 MOJIENb. pelIeHus CUTYAI[MOHHBIX 3ajau.
penieHus 3agay CucTteMaTHUECKH BBIOJHIET BHEAYAUTOPHYIO PaboTYy. Camoo1ieHKa, HalpaBleHHAas Ha
npodeccnonansH | Brameer ycTHBIM cyeTOM. CaMOCTOSATEIBHYIO OLICHKY
Oif esiTeNnbHOCTH, | Bhlmenser mnpumeps!, Kacaromuecs MNpo(ecCHOHANBHBIX | CTYICHTOM pE3yJIbTaTOB CBOECH
NPUMEHUTENBHO K | 3a/a4, OOBSICHSAECT HaOII0JaeMoe SIBICHHE B COYECTAHWU C | ACATEIHHOCTH.
Pas3IMIHBIM poeCCHOHANBPHBIMYA 3HAHUSMH, IIPUMCEHSET MOTyYCHHBIC
KOHTEKCTaM. 3HaHMA B 000 CHUTYaIUH, CBSI3aHHOU c
po¢heCCHOHATIBHBIMY 33JauaMHt
K [TnanupyeT HHPOPMAITUOHHBIN TTOUCK DKcrnepTHOEe  HAONIOJICHHE U
0 Iouck u oTOop HEeoOXOAMMOW MH(OPMAIMU B PA3JIMYHBIX | OLCHKA JIESITETIbHOCTH
02 | OcymiecTBisTh HUCTOYHUKAX. 00yuJaroIerocs B nporecce
TIOUCK, aHAJIM3 U BBINOJIHEHUS ~ CaMOCTOSTEIbHON
HUHTEPIPETALNIO Hssiexact nepsiiy1o unpopmatio paboTel M JOMAIIHUX 3aJaHUH.
uHpopmanum, OcylecTBiseT nepBuuHy0 00paboTKy HHHOPMALIUH. Ouenka BBINTOJTHEHUS
HeoOX0UMOM JUIsl | XpaHUT U CUCTEMATU3UPYET, IIPOBOJUT aHAJIN3 HH(POPMAIIUK | BHEAYTUTOPHON
BBITIOJTHEHHS JUTSL ICTIOJIB30BAHUSI ITPU PEIICHNH MOCTABICHHBIX 3a/1a4. CaMOCTOSITENIbHOI paboTh
3a1a4 OpueHTHpyeTCs B WH(POPMAIMOHHBIX IMOTOKAaX, BBIACIET | BBIIIOJHEHHE KOHTPOJIbHBIX
npoeCcCUOHANbH | TJIABHOE M HEOOXOJIUMOE. paboTr, HamucaHHMe W 3alIUTa
Oif IeSITeIbHOCTH pedeparoB ¢  HCHONB30BaHHUE
Cnoco6eH cpaBHUTH M KIACCU(PUIIMPOBATH HHPOPMAIIHIO. . o
W3aHUH NEePUOANIECKON MedyaTn
u lHTepHeT-pecypcos
OK [TpunexHO BeAeT 3aIHCH B TETPaIu. KauectBenHOe BBINOJIHEHHE
CucTteMaTHUECKH MOCENaeT 3aHATHSL, UCTIONIB3YeT 00IIHe MPaKTUIECKUX pabot u
03 IIPUEMBI TIPU PEIIeHUH TeX WM UHBIX 3a7a4 BHEAYIUTOPHON
BrimonHseT Bce BuabI padoT, mpeaiaraeMbpIx CaMOCTOSTENTFHON paboOTHI
IpernoiaBaTeneM
[InanupoBats
OO00CHOBBIBAaET BEIOOPA BHJIA, METOJIOB M IPUEMOB PaOOTHI
pean3oBbIBaTh
coOCTBEHHOE OOOCHOBBIBaET BHIOOpP W ONTUMAJIBHOCTH  COCTaBa
npoeCcCUOHAIbH | UCTOYHHMKOB, HEOOXOAMMBIX /I PEIICHUS MOCTaBICHHOW
0€ M JMYHOCTHOE | 3aJauu
pas3BuTHE PanmonaneHoe pacnpesenseTr BpeMsl Ha Bce Talbl PeLCHUs
3a1auu
Jenmaet camoaHaIN3 BHITTOJTHEHHONW PaOOTHI
Benet caMOKOHTPOJIb CBOEH AEATEIHHOCTH Ha 3aHATHH
IIpoBOOUT KOPPEKLMIO CBOEH AEATEIBbHOCTH.
BoBpems BeImonHAET paboTy HaJ OMIMOKaMHU
OK Paborats B | Ymeer paborate B mape, B Tpymme. Brameer stukoit | Pabora mpoekTHRIX Tpymm  —
KOJIUIEKTHBE W | B3aUMOOTHOIIEHWH. Pacmpenenser poinw B KOJNJICKTHBE. | HalpaBiieHA Ha OLEHKY OOmIIX
04 | xomaHnze, Brameer pasnMuHBIMH CONMANBHBIMH POJSIMH, aJeKBAaTHO | KOMIIETCHIWH,  CBSI3aHHBIX  C
3¢ peKTuBHO OILIGHUBAET CBOIO POJIb B KOJIIIEKTUBE. HaBBIKAMH YIpaBlieHHs1 paboueit
B3aNMO/JICHCTBOBA TPYIIOi

Th C KOJUICIaMH,
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PYKOBOJICTBOM, Merton 0000ImEeHnsT HE3aBUCUMBIX
KIIMEHTaMH. XapaKTepUCTHK — HAIpaBJICH Ha
OLICHKY JIaHHBIX, MOJYYEHHBIX B
pe3ynpTate  HAOMIOACHUSA 34
JEATeNIbHOCTBIO  CTyJeHTa B
Pa3JIMYHBIX CUTYaIHsX.
CommomeTpust - HampaBlieHa Ha
OIICHKY KOMaHIHOTO
B3aUMOJEUCTBUSA Hu poueit
YYaCTHHKOB
OK OcymecTBIsITh [IpaBunpbHO  TPOWMZHOCHT  Ha3BaHWA W TepMuHBI, | KadecTBeHHOE BEITIOJTHEHHE
YCTHYIO H HCTIONB3yeMbIe B MaTEMATHKE. MIPAKTHIECKIX pabot u
05 | MECBEMEHHYIO I'pamMOTHO BezeT 3amucH B TeTpaan BHEAYJUTOPHOU
KOMMYHUKAIINIO [TpaBUIBHO CTABUT BONPOCH! M JIACT MOJHBIA U MPABUIBHBIH | CAMOCTOSTENBbHON paboThI
Ha OTBET Ha IIOCTABJIICHHBIH I1€AaroroM BOMNPOC, MPUBOIMT
rOCYZapCTBEHHOM | OOOCHOBaHHUE
SA3BIKEC C YUCTOM
oco0OeHHOoCTE!
COIIMAJIBHOT'O 1
KYJIBTYpHOTO
KOHTEKCTa
OK Cotpynauyaet B rpymre. BeicTpanBaeT B3aIMOOTHOIICHUS C | DKCIIEPTHOE ~ HAONMIOACHUE |
09 | Menonssosars OKpY)KalOIIMMH.  YMEeT  BBICAYIIATh  COOECEIHWKA, | OICHKA eI TeTHHOCTH
HH(OPMAIHOHHbI BEIpabOTaTh COOCTBEHHOE MHEHHE, IPe3eHTOBaTh ceds, | oOydJaromerocs B mponecce
e TOXHONOLIH B 3a[aBaTh BOMPOCHL, BECTH AUCKYCCHIO OCBOCHHS Y4eOHOMH ZMCLHILITHHBI,
HpO(l)eCCI/IOHaHLH Bna):[eeT HaBbIKaMH pa60TI)I C Ppas3jindyHbIMU TaJKCTaMU. BBIITOJIHCHUS CaMOCTOHTCJ’ILHO‘II/I
o Iepenaer uHpOPMAIHIO CKATO, TOJHO, BHIOOPOUHO paboThl M JOMAIIHUX 3aJlaHui.
OH NCATCIBbHOCTH.
OKkcriepTHas OIEHKa B IIpoliecce
3alIMTHl  TIPaKTUYECKUX pador,
PEeUICHUA CUTYallMOHHBIX 3aa4.
P [IposBnsronmii u | YBaxaeT APYTHX JIIOAEH, IEHUT CBOIl TpyA OkcriepTHoe  HaOdIoNeHHE U
4 | AcMOHCTpHpYIOL OLICHKa JIeSITEeIbHOCTH

Ui yBa)KE€HUE K
JFO/ISIM TPV,
0CO3HAIOIIAHI
[ICHHOCTH
COOCTBEHHOTO
Tpyaa.
Crpemsimiics K
(hopmupoBaHHIO B
ceTeBoi cpezie
JIMYHOCTHO U
npodeccroHanbH
Or0 KOHCTPYKTHB-
HOTO «IIH(pPOBOTO
cienay.

oOyuarormerocs B mporiecce
OCBOCHHS yUCOHOW AUCITUTLTHHBI

Oyenka 3nanuil, yMeHUll U HABbLIKOG NO PE3YIbMamam meKyuje2o KOHmpos nPou3800Umcst 8
COOMBEeMCmMaBUYU C YHUBEPCATbHOU WKAIOU (Mabauya).

IIpoueHT pe3ynbTaTUBHOCTH
(IpaBUIIBHBIX OTBETOB)

JIOCTHIKEHUH

KauecTtBeHHas OLCHKAa NHANBUAYAJIbHBIX O6paSOBaT€J'ILHLIX

6as (oTMeTKa) BepOaJIbHBINA aHAJIOT
90 + 100 5 OTIIMYHO
80 + 89 4 XOpOIIO
70+179 3 YIOBJIETBOPUTENBHO
menee 70 2 HE YIOBJICTBOPUTEIHHO
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