CpaBuenue ®I'OC no yueoHomy npeamery «MaremaTuka

Ne Kpurepuii dI'oC OonoBaeHHbIE PI'OC
YTOYHEHO HAaMEHOBaHUE y4EeOHOro IpeIMeTa U KypCOB:
HanmenoBanue HETOYHOCTh B (HOPMYIHPOBKE Mpeamera u | YueOHBbIH mpeamer "Maremartuka" mnpenMeTHOHM — o0iacTu
npeaMeTa KypCOB "Marematnka W wuHpopMaruka' ydeOHble Kypchbl "Anrebpa,

"T'eometpus", "BeposiTHOCTB M cTaTucTHKA'.

ba3zoBbeie KOMIIETEHIINH, KOTOpBIE (HOPMUPYIOTCS TPU HU3YYEHUHU
MaTEMaTUK{ IIOMOTAIOT INPABUJIBHO JEHCTBOBATH IIPU PEUICHUH

Ba3oBble KOMIIETEHITNH, BOIIPOCOB, KOTOPBIC CBSI3aHBI C PA3JIMYHBIMUA  ACIICKTaMH
dbopMupyeMbIe TPU oOmecTBeHHOM ku3HU. [loMoraroT peraTh, yaeOHbIE U )KUTEHCKHE
KpPaTKO TMPOCJICKUBAOTCS B TPEOOBAHMSIX K
U3YYEeHUU y4eOHOTO 3a71a4u Ha OCHOBE c(hOpMHUPOBAHHBIX MIPEAMETHBIX,
pe3ysbTaTaM OCBOCHHS
npeaMera METaNpPeIMETHBIX M YHHBEPCAIBHBIX CIIOCOOOB JIESATEIBHOCTH.
«MareMmaTuka» Brirogaror OBJIAJ[CHUE KJIFOYEBBIMU KOMITETEHIIUSAMH,
COCTaBJISIONTUMH OCHOBY JAJIbHEHIIIETO YCIIEITHOT'O 00pa30BaHUS U
OPUEHTAIIMK B MUPE Mpodeccuid
HuddepennrpoBaHHbI . .
. OtcyrcTBYyeT JieTIeHUe TpeaMeTa Ha 0a30BbIi U yIITyOJICHHBIH YPOBEHb
i xapakrep
PasMELTLL: bonee KOHKpeTHO TpEACTAaBIEHBI PE3YNbTaThl OCBOCHUS
: . yueObHoro kypca. [Ipomucanbl Oosiee ueTkue TpeOOBaHUS K
1) dbopMupoBaHue MpeICTABICHUI 0 peMer
MaTeMaTHKe Kak O MeEToJe II03HaHUSI P Y-
N 1) ymeHue onepupoBaTh MOHATUSIMHA: MHOXECTBO, TIOJIMHOKECTBO,
IENCTBUTEIHLHOCTH, [MO3BOJISAIOIEM
orepary HajJ MHOKECTBAMHU; YMEHHUE OMEepUPOBATH MOHATHSIMHU:
OTHCHIBATh W M3y4aTh peajbHbIC MPOIECCHI U N
J— rpad, cBA3HBIN Tpad, TepeBO, MUK, TPUMEHSITh UX TPU PEIICHUH
’ 3a/a4; YMEHHE HCIOJIb30BaTh Tpaduyeckoe Mpe/ICTaBICHHE
OCO3HAHHWE pPOJU MATEMATHKH B Pa3BUTHU "
[TpenmeTHBIC PoCCHIL 1 Miba: MHOXKECTB IS OTIMCAHHS PEATbHBIX MPOIECCOB W SBICHUH, MPH
pe3ynbTaThl pa, pEIlIeHNH 3a]1a4 U3 IPYTHX y4eOHBIX MPEAMETOB;

BO3MOXXHOCTh ~ NPUBECTH  HPUMEpPHl U3
OTEUECTBEHHOW M  BCEMHUPHOM  MCTOpUHU
MaTeMaTUYECKUX OTKPBITUN U UX aBTOPOB;

2) pa3BuTHE YMEHHMH paboTaTh C y4eOHBIM
MaTeMaTUYeCKUM TEKCTOM (aHaJIU3UpOBaTh,
U3BJIEKaTh HEOOXOAMMYIO HMH(OpMAIUIO),
TOYHO U ITPAMOTHO BBIPaXKaTh CBOU MBICIIH C

2) yMeHHe OIepupoBaTh MOHITHSIMM: OIpEAeSIeHUue, aKcuoma,
TeopeMa, JI0Ka3aTeNbCTBO; YMEHHE pAclo3HaBaTh HMCTHUHHBIE U
JIO’)KHBIC BBICKA3BIBAHMS, TPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI,
CTPOUTD BBICKA3bIBAHUS U OTPUIIAHUS BbICKA3bIBAHUIA;

3) yMeHHe OnepupoBaTh MOHATHSIMH: HATYPATLHOE YHCII0, TTPOCTOE
U COCTAaBHOE YHUCJO, JIETUMOCTh HATYpaJbHBIX YHCEIl, MPU3HAKU
JIETMMOCTH, TI€JI0€ YUCII0, MOJTYJIb YHCJIa, OOBIKHOBEHHAs APOOh U




MPUMCHCHHUCM MaTeMaTHYeCKOM
TCPMHUHOJIOTMKM U CHUMBOJIMKH, IIPOBOAWUTH
KJ'IaCCI/I(bI/IKaI_[I/II/I, JIOTHYCCKHUEC O6OCHOBaHI/IfI,

JI0Ka3aTenbCTBa MaTeMaTU4YeCKUX
YTBEPKICHUII:

ONEPUPOBAHUE  TMOHATHUSIMHU:  MHOXKECTBO,
3JI€MEHT MHO>KECTBA, MOJIMHO>KECTBO,

MPUHA]JIC)KHOCTD, HAXOXK/ICHUE TTePECeUeHUs,
00BbETMHEHHS TTOIMHOXKECTBA B IIPOCTEHIIINX
CUTYaITUSX;

pCIIICHHE CIOKETHBIX 3a/1a4 Pa3HBIX TUIIOB Ha
BCe apu(METUUECKHUE ICUCTBUS;

NpUMEHEHHE Croco0a TMOHMCKAa  PEUICHHUs
3aJa4, B KOTOPOM PacCYKJICHHE CTPOUTCS OT
YCIIOBHS K TPEOOBAHUIO MJIM OT TPEOOBAHUS K

YCIIOBUIO;
COCTaBJiCHHE IJlaHa  pelIeHUs  3aJauH,
BBIJICJICHHE STaIoB ee perieHus,
WHTEpIpETaLHs BBIYHCIIUTENbHBIX
pe3ynbTaTOB B 3aJade, HCCIEJOBaHUE

MOJTyYEHHOTO PEIICHHUS
3a/1a4i;

HaXOXXJCHHWE TPOLEHTa OT YHUCIa, YHCa 1O
MPOLIEHTY OT HETro, HaXOXKIEHHUS IPOIIEHTHOTO
OTHOIIICHUS ABYX qucCell, HaXO0XICHUA
MPOLIEHTHOTO CHUKEHHUSI UJTH MPOIIEHTHOTO
IIOBBIIICHUA BCIIMYUHBI,

pelleHne JIOTUYECKUX 3a/1a4;

3) pa3BuUTHE TIPEACTABICHUN O 4YHCIEe U
YHCIOBBIX CHCTEMax OT HaTypalbHBIX 0

JIEHCTBUTEIIHLHBIX YHCeTT, OBJIAZICHUE
HaBBIKAMH YCTHBIX, MHUChbMEHHBIX,
WHCTPYMEHTAIbHBIX

BBIYHUCIIEHHI:

JecATUYHas JpoOb, CTaHIAPTHBIA BMJ 4YMCIA, palMOHAIBHOE
YHCII0, MPpAlMOHAIBHOE YHCIIO0, apu(METHUECKUH KBaapaTHBIN
KOPEHb; YMEHHUE BBIIOJIHATH JEHCTBUS C YMCIaMH, CPAaBHUBATH U
yHOpsA0UMBaTh 4MCIA, HPEJCTABIATH YUCIA HA KOOPAMHATHOU
IIPSIMOH, OKPYTJIATH YNCIIA; YMEHUE IeIaTh

MPUKUIKY U OLIEHKY pe3yJibTaTa BbIYMCICHUN;

4) yMmeHue OmNepUpOBaTh IMOHATHAMHU: CTENEHb C LEIbIM
rokaszaresieM, apuMEeTHIeCKU KBaAPATHBIM KOPEHb, MHOTOYJICH,
anreOpanyeckass JpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM
HaTypaJIbHOM CTENEeHU OO0Jbllle €IUHUIIbI; YMEHHUE BBINOIHSITD
pacuerbl 1o QopmynaM, IpeoOpa3oBaHUs LENbIX, JPOOHO-
PalMOHAIbHBIX BBIPAXKEHUM U BBIPAKEHUM C KOPHIMHU, Pa3I0KEHUE
MHOIO4JI€Ha Ha MHOXXHUTEIM, B TOM 4YHCIE C MCIIOIb30BAaHUEM
(hopMys pa3HOCTH KBAIPaTOB M KBAJ(paTa CyMMBI U pa3HOCTH;

5) yMmeHue omnepupoBaTh IMOHSATHSMU: UHUCIOBOE pPaBEHCTBO,
YPaBHEHHE C OJHOM IIEPEMEHHOM, 4YHMCIOBOEC HEPABEHCTBO,
HEPABEHCTBO C IIEPEMEHHOW; YMEHHME peularb JHMHEHWHBIE WU
KBaJIpaTHbIE YpaBHEHUS, APOOHO-pallMOHAJIbHBIE YPABHEHMS C
OJIHOM IIEPEMEHHOM, CHCTEMBl JBYX JIMHEHHBIX YpaBHEHU,
JMHEWHbIE HEPAaBEHCTBA M HUX CHCTEMBI, KBaJpaTHbIE U JIPOOHO-
paloOHaIbHBIE HEPABEHCTBA C OAHOM NEPEMEHHOM, B TOM 4YHCIIE
IIPY PELICHNN 3a7a4 U3 APYTUX NPEAMETOB U IPAKTUUECKUX 33/]a4;
YMEHHE HCIIOJIb30BaTh KOOPJINHATHYIO MPSAMYIO U KOOPAWHATHYIO
IUIOCKOCTD JUI U300pakeHUs pellieHUH ypaBHEHH, HEPABEHCTB U
CUCTEM;

6) yMeHue ornepupoBaTh MOHATUAMU: QYHKLUA, rpaduK QyHKINH,
HyIu (QYHKIUH, MPOMEXKYTKH 3HAKOMOCTOSIHCTBA, MPOMEXKYTKU
BO3pacTaHMs, yObIBaHUs, HauOoJbIlee U HaMMEHbIIEee 3HAYECHUS
(GyHKIMM;  yMEHHWE  ONEepUpOBaTh  MOHATHAMH:  MpsAMas
MPONOPIMOHANIBHOCTh,  JIMHEHHAas  (QYHKUUS, KBaJIpaTH4HAs
¢GbyHKIMSA, oOpaTHas MPONOPLHOHAIBHOCTE, apadoa, runepooa;
yYMEHHUE CTPOUTh Tpapuku QpyHKIUH, UCIOIB30BaTh IpaduKu A
ONpEJIETICHUsI CBOMCTB MPOLIECCOB M 3aBUCHUMOCTEN, Il pPELICHUS




ONEPUPOBAHUE TOHATHSAMH: HATypalbHOE
YHCII0, IIEJI0E YHCIIO0, OOBIKHOBEHHAS APOOb,
JIeCATHYHAs JApoOb, CMEIMIAaHHOE  YHCIIO,
palioHaIbHOE  YHCJIO,  UpPpaAIMOHAIBHOE
YHUCJIO;

HCIIOJB30BaHME CBOMCTBA YHCEI U 3aKOHOB
apu(PMETHYECKUX ONepaluii ¢ YUCIAMH TIpU
BBIITOJTHEHHH BBIYMCIICHUIL;

UCIIOJIb30BaHUE MPU3HAKOB JCIMMOCTH Ha 2,
5, 3,9, 10 npu BBINMOJHEHUU BBIUUCICHUN U
pCILIeHUH 33/1a4;
BBITTOJIHEHHE OKPYTJICHUS
COOTBETCTBHUHU C IPaBUIIAMH;
CPaBHCHHE YHCET;
OIICHMBAHKME 3HAYCHHUS KBAJPAaTHOTO KOPHS U3
MTOJI0KUTEILHOTO LIEJIOr0 YKCIIa;

4) oBIIaJICHHE CUMBOJILHBIM SI3bIKOM aJIre¢OpHI,
MPUEMaMH  BBIIOJIHCHUS  TOXJIECTBEHHBIX
npeoOpa3oBaHUil  BBIPAXKEHWM,  peleHus
YpaBHEHUM, CHCTEM ypaBHEHUI, HEPABEHCTB U
CUCTEM HEpPaBEHCTB; YMEHHUsS MOCIUPOBAThH
peallbHble CUTyallUl Ha S3bIKEe aireOpsl,
UCCIICIOBATh  TIOCTPOSHHBIC  MOJCIHA  C
MCIIOJIb30BAaHUEM arrapaTa anreopsl,
UHTEPIPETHPOBATH MMOTYICHHBIN Pe3y/IbTaT:
BBITIOJTHEHHE HECIOXKHBIX MpeoOpa3oBaHUi
I BBIYMCIIEHUS  3HAYEHHH  YHCIIOBBIX
BBIpQXEHHUM,  COJAEp)KAlIMX  CTENEeHH ¢
HATypaJIbHBIM ITOKa3aTesIeM, CTSTICHH C IIETBIM
OTpUIATENILHBIM MTOKa3aTeleM;

BBITIOJTHEHUE HECIOXKHBIX IPeoOpa3oBaHUIN
[ENBIX, IPOOHO PAlMOHABHBIX BBIPAKEHUHN U
BBIDOKCHUH C  KBaJpPaTHBIMH  KOPHSMHU;
pacKpbIBaTh CKOOKH, MPUBOJIUTH MOTOOHBIE

YHUCCJI B

3aJa4 U3 ApYrux y4eOHbIX PEIMETOB U peallbHOM KU3HH; YMEHUE
BBIpa)XaTh (OPMYIIaAMHU 3aBUCIMOCTH MEX]Ty BETMUYUHAMU;

7) yMEHHE ONEpPHPOBATh HOHATHSIMHU: IIOCIEIOBATEILHOCTS,
apupMeTHyecKass W TEOMETPHYECKass MpPOTPEcCUd; YMEHHue
UCIOJIb30BaTh CBOICTBA MOCJIENOBATEIbHOCTEH, (POPMYIIBI CyMMBbI
1 001Iero wieHa Py peleHu  3a1a4, B TOM YUCIIE 3a/1a4 U3 IPYTUX
y4EOHBIX IIPEAMETOB U PEANbHOM KU3HM;

8) yMmeHue pemaTh 3aJaud pa3HbBIX TUIOB (B TOM YHCIIE Ha
IPOLIEHTHI, J1OJU U 4YacTH, JABHXKEHHE, paldOTy, LIEHy TOBapoB U
CTOMMOCTb IIOKYIIOK M YyCIyr, HaJoru, 3ajadyd u3 olnactu
yIpaBJIEHUs] JINYHBIMM M CEMEHHBIMM (HUHAHCAMM); YMEHUE
COCTaBJISITh BBIPAXKEHUS, YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 110
YCJIOBHIO 331a4M, UCCIIEI0BATh MOIYYEHHOE PEIIeHUE U OLICHUBATh
[IPaBA0N0I00HOCTh MOJIYYEHHBIX PE3YJIbTAaTOB;

9) yMmeHue omnepupoBaTh MHOHATHSAMHU: (PUrypa, TOYKa, OTPE3OK,
npsiMasi, Jiyd, JIOMaHasi, yroj, MHOIOYIOJbHHK, TpPEYroJIbHUK,
paBHOOEIPEHHBIN u PaBHOCTOPOHHHM TPEYTOJIbHUKH,
MPSIMOYTOJIbHBIN TPEYroJIbHUK, MeInaHa, OMCCEKTpHUCa U BBICOTA
TPEYrOJIbHUKA, YETHIPEXYrOJbHUK, Mapajjiesiorpamm, pomo,
NPSMOYTOJIBHMK, KBaApaT, Tpameuus; OKPYXKHOCTb, KpYT,
KacarelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (QUIypaMu;
YMEHHE peIIaTh 3a/1a4k, B TOM YHMCIIE U3 IOBCEAHEBHOM KU3HU, HA
HaXOXJCHUE TIEeOMETPUYECKHX BEJIWYMH C [PUMEHEHHEM
U3YYEHHBIX CBOMCTB (Uryp U (PaKkToB;

10) ymeHuwe oOnepupoBaTh MOHSATUSMHU: PABEHCTBO (QUTYD,
PaBEHCTBO TPEYTrOJIbHUKOB; NapajuIeIbHOCTD u
NEPNEeHIUKYISIPHOCTh  IPSIMBIX, Yrojd  MEXAy MpsSMbIMHU,
NEPNeHANKYJIAp, HAKJIOHHAsA, MpOeKIus, mnoxodue ¢uryp,
MOI00HBIE TPEYrOJIbHUKH, CHUMMETPHS OTHOCHTEIBHO TOYKH H
MpSIMOii; yMEHHUE PaCIO3HABATH PABEHCTBO, CHMMETPUIO U To00ue
¢buryp, napaielbHOCTh W TEPHEHAUKYISPHOCTh MPSIMBIX B
OKpY’KaIoIllEM MUDE;

11) ymenue onepupoBaTh MOHATHUSMU: JJIMHA, PACCTOSIHHE, YroJl
(BemMuMHA yTi1a, CHHYC M KOCHHYC yIJIa TPEeyrojbHUKA), IUI0IA]Ib;




cilaraeMsle, UCIIOJIb30BaTh
COKpAILLEHHOI'0 YMHOXEHMUS;
pelieHMe  JMHEHHBIX M KBaJpaTHBIX
YpPaBHEHUH M HEPABEHCTB, YypPAaBHCHUU U
HEPaBEHCTB, CBOJIIMXCS K JIMHEWHBIM WM
KBaJ[paTHbIM,  CHCTEM  YpaBHEHUH U
HEPaBEHCTB,

M300paKeHUE PEHICHU HEPAaBEHCTB U UX
CHUCTEM Ha YHMCIIOBOM IPSIMOIL;

5) oBnageHHe CcUCTEMOW (YHKIMOHAIBHBIX
NOHATHUH, pa3BUTHUE YMEHUS HCIOJIb30BATh
(G yHKIIMOHaIbHO-TpaduyecKue
NPEeCTaBICHUS JIsl PEIICHUS Pa3INUHbIX
MaTeMaTUYeCKUX 3ajad, s ONHUCaHUA U
aHaJIM3a peaybHbIX 3aBUCUMOCTEH:
ONpe/e/ieHue TIOJOXKEHUSI TOYKH 10 €€
KOOp/MHATaM, KOOpAMHATHl TOYKM IO €€
MI0JIO’KEHHUIO Ha IJIOCKOCTH;

HaXOXKJCHHE TI0 TpauKy 3HAYCHUH (YHKIIUH,
00J1acTH OIpe/IesIeHUs, MHO)KECTBA 3HAUYEHUI,
HyJeil ¢$yHKIUY, IPOMEXKYTKOB
3HAKOIOCTOSIHCTBA, IIPOMEXYTKOB
BO3pacTaHus U

yObIBaHUs, HauOOJBIIEr0 M HAUMEHBIIETO
3HaueHus (yHKIUY;

hopmyIbI

[IOCTPOECHUE rpaduka JIMHEWHON 51
KBaJIpaTUUHON (PYHKIINIA;

OIIEPUPOBAHUE Ha 6a30BOM YpOBHE
MOHATUSIMH: MIOCJIEI0BATEIbHOCT,
apudmMeTHuecKas rporpeccus,
reoMeTpHuYecKasi IpOrpecCHs;

UCIIOJIb30BAHUE  CBOMCTB  JIMHEWHOH U

KBaJpaTUUHON QYHKIMI U uX rpaduxkoB npu

YMEHHE OICHUBaTh pa3Mepbl MPEIMETOB U OOBEKTOB B
OKpY’KaloIlleM MHUpE; YMEHUE TMPUMEHATH (POpMyIbl epuMeTpa u
IUIOL[aM MHOTOYTOJBHUKOB, JIMHBI OKPY>KHOCTH U IUJIOLIAAH
Kpyra, oObemMa NpPSIMOYTOJbHOTO MapauleenuIeaa; yMEHUe
MPUMEHITh MPU3HAKUA PABEHCTBA TPEYrOJIbHUKOB, TEOPEMY O
CyMMe YIJIOB TPEYIrOJIbHUKA, TEOpeEMY [Mudaropa,
TPUTOHOMETPUUECKUE COOTHOILICHHUS JUISl BBIYMCICHUS JIJIUH,
pacCTOSAHUM, TIIOIIAACH;

12) ymenue wm3zoOpakaTh IUIOCKHE (UTYpbl U UX KOMOHWHAIWH,
MPOCTPAHCTBEHHBIE (UTYPBI OT PYKH, C MOMOMIIBIO YEPTEKHBIX
WHCTPYMEHTOB U DJJIEKTPOHHBIX CPEJCTB IO TEKCTOBOMY WIIH
CHMBOJIBHOMY OITHCAHHIO;

13) ymeHue omepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CHCTEMa
KOOp/JMHAT, KOOPJMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB,
MPOU3BECHNE BEKTOpa Ha YHCIO, CKaJsIpHOE MPOHU3BEICHHE
BEKTOPOB; YMEHHE HCIIOJIb30BaTh BEKTOPHI M KOOPIWHATHI IS
MIpE/ICTAaBJICHHS IJaHHBIX U PEHICHUS 3a/1a4, B TOM YUCJIE U3 IPYTUX
y4eOHBIX TIPEAMETOB U PEANBHOM KU3HH;

14) ymeHue onepupoBaTh MOHATHUSAMU: CTOJIOUKOBBIE U KPYrOBBIE
JMarpaMMmbl, TaONMIBI, CpeAaHee apupMeTHYecKoe, MeJIuaHa,
HauOoJbIlIee M HAMMEHbBIIIEe 3HaYeHMsI, pa3Max YMCI0BOro Habopa;
YMEHHUE U3BJEKaTh, HWHTEPIPETUPOBATH U INPeoOpPa3OBbIBATH
nH(pOpMalINIO, MPEACTABIECHHYI0 B TabMuIAX M Ha Juarpammax,
OTPaKaIoOIIyI0 CBOMCTBA M XapaKTEPUCTUKU PEasIbHBIX MPOLECCOB
W SBIICHWI; YMEHHE pAacCIlO3HaBaTh W3MEHYMBBHIC BEIUYHUHBI B
OKpY’KaloIleM MHpE;

15) ymeHue omnepupoBaTh MOHSATHUSMU: CIYYAHHBIA  OIBIT
(cmyuaitHbIit HKCIEPUMEHT), 3JIEMEHTapHOE coObITHE
(?7IeMEHTapHBIN UCXO/) CIyYallHOTO OMBITA, CIydaiiHOe COOBITHE,
BEPOSTHOCTH COOBITHS; YMEHHE HAXOUTh BEPOSATHOCTH CITyJalHbIX
COOBITHII B OMBITAX C PABHOBO3MOXXHBIMH DJI€MEHTAPHBIMHU
COOBITHSIMM; YMEHHE pellaTh 3a/Ja4d METOJO0M OpPraHW30BAaHHOTO
nepedopa M C HCIOJIb30BAHHWEM IpaBUiIa YMHOXEHHS; YMEHHE
OLIEHUBATh BEPOSITHOCTU PEATIbHBIX COOBITHI U SIBIICHUI, TOHUMATh




peleHuH  3ajad U3
IPEIMETOB;

6) OBIaJEHUE TEOMETPUUYECKHM SI3BIKOM;
pa3BUTHE YMEHMsI MCIIONIb30BaThb €ro s
ONHKCAHMs HPEIMETOB OKPY)KAIOLIEro MUPA;

JIPYrux  y4eOHBIX

pa3BUTHE MPOCTPAHCTBEHHBIX
MpECTaBICHUH,
M300pa3uTeIbHbIX YMEHUH, HaBELIKOB

TE€OMETPUYECKHUX IIOCTPOCHUN:
OTIEPHPOBAHUE TOHATHSIMHU: (UTYpa, TOUKa,

OTpE30K, mpsiMasi, Jiy4, JOMaHas, Yroil,
MHOTOYTOJIbHUK, TPEYTOJIbHUK u
YEeThIPEXYTOJIbHUK, IPSIMOYTOJIbHUK u

KBaJpaT, OKPYKHOCTb
U KpYr, NPSMOYTOJBHBINA IapajuieNenumen,
KyO, map; n3o0pakeHrne u3ydyaempIx QUryp ot
PYKH U C TOMOIIBIO JIMHEHKY U [IUPKYIIS;
BBINTOJIHEHNE W3MEPEHUs JIMH, PAacCTOSHUM,
BEJIMYMH YTJIOB C TOMOIIBIO WHCTPYMEHTOB
JUIS. U3MEPEHUH JUIMH U yTJIOB;

7) bopMHUpOBaHUE CUCTEMATHIESCKUX 3HAHUH O
IIIOCKUX  ¢Qurypax W  UX  CBOicTBax,
IIPEACTABICHUI 0 MIPOCTEUIINX
IPOCTPAHCTBEHHBIX TeJaX; pa3BUTHE YMEHUH
MO/JICITMPOBAHUS

peaJbHBIX CUTYallMi Ha s3bIKE TI'€OMETpHH,
UCCIICIOBAaHUS ~ MOCTPOEHHOH  MOAETH ¢
UCIIOJIb30BAaHUEM F€OMETPUUYECKUX TOHATHH U
TEopeM, arrmnapara ajareopbl, pereHus
reOMETPUYECKUX U MPAKTUYECKUX 3a/1a4:

olnepupoBaHue  Ha  0a30BOM  ypOBHE
HOHSATHSIMHU: PaBEHCTBO ¢buryp,
NapajyielbHOCTh W TIEPIEHIUKYISIPHOCTD

pPOJIb TIPAKTUYECKUA JIOCTOBEPHBIX M MAJOBEPOSITHBIX COOBITHH B
OKpY’>KaloIlleM MHUPE M B JKM3HU; 3HAKOMCTBO C TIOHSITHEM
HE3aBHCHUMBIX COOBITHII; 3HAKOMCTBO C 3aKOHOM OOJIBIIINX YHCET U
€ro POJIbI0 B MaCCOBBIX SIBJICHUSX;

16) ymeHue BbIOMpaTh MOIXOIANIAN H3YyYEHHBIH METOJ IS
pelieHus  3ajJayd, MOPUBOJUTH MPUMEPHl MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH B MPUPO/IC U )KU3HU, PACIIO3HABATH MPOSBIICHUE
3aKOHOB MATEMAaTHKA B HCKYCCTBE, ONMUCHIBaTh OT/AC/IbHbBIC
BBIJIAIONMECS PE3yJbTaThl, TIOJYYCHHBIE B XOJI€ Pa3BUTHS
MaTeMaTUKU KaK HayKd, MPUBOJUTH MPUMEPbl MaTEMaTHUYECKUX
OTKPBITHHA U UX aBTOPOB B OTEYECTBEHHON M BCEMUPHOW UCTOPHH.




MPSIMBIX, YTJIB MEXIY IpSIMBIMH,
NEPIEHIUKYJIISAP, HAaKJIOHHAs,

MPOEKIINS;

IIPOBEJICHUE JI0KA3aTEIbCTB B TEOMETPUHY;
omepupoBaHue  Ha  0a30BOM ypOBHE
MOHSATUSMU:  BEKTOpP, CyMMa  BEKTOpPOB,

IIPONU3BCACHUC BCKTOpa Ha qucCiio,
KOOpAWHATHI HA IIJIOCKOCTH,
pE€IICHUC 3aJa4 Ha HaXO0XICHUC

F€OMETPUUECKUX  BEIMYMH  (JUIMHA U
paccTosiHue, BEJIWYMHA YIJa, IUIOIIA[h) IO
o0pasiam Wwin aaropuTMam;

8) oBIageHHEe NPOCTEHIIMMHU CrOCOOaMHU
IPEJCTaBICHUS] M aHallu3a CTaTUCTHYECKHUX
TaHHBIX; (OPMUPOBAHUE MPEACTABICHUN O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B
peanbHOM

MUPE U O Pa3IMYHBIX CIIOCO0aX UX U3ydCHHUS,
O TMPOCTEUIINX BEPOSITHOCTHBIX MOJEISIX;
pa3BUTHE YMEHUH H3BIEKaTh HMH(OpPMAIHIO,
MIPEICTABICHHYIO B TaOMHUIIaX, HA
auarpamMmax, —rpagukax, —OIHUCBIBaTh |
aQHAJIM3UPOBATh MACCUBBI YHCIIOBBIX JAHHBIX C
MIOMOULIBI0  MOAXOMAIIMX  CTaTUCTHYECKHUX
XapaKTEpUCTHK, UCIIOIb30BaTh TIOHUMaHKE
BEPOATHOCTHBIX ~ CBOWCTB  OKPYXarOIIMX
SABJICHUM NPU NPUHATUN PEILICHUMN:
dbopmupoBaHue IIPEJICTaBIICHHUS 0
CTaTUCTUYECKUX XapaKTepUCTHUKAX,
BEPOSITHOCTH CITy4aifHOT'O COOBITHS;

pelieHne  MpoCTeWIINX  KOMOMHATOPHBIX
3az1ay;

ONpeziefieHue OCHOBHBIX  CTAaTHCTUYECKHX
XapaKTEPUCTHK YUCIOBBIX HAOOPOB;




OLICHMBAHME M BBIUUCICHHE BEPOSATHOCTU
COOBITHS B TPOCTEHIINX CIIydasiX;

HaJINYue MPEICTABICHUS O PO IPAKTHYECKU
JIOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHM, O
pOJIM 3aKOHa OOJBIIMX YHUCEI B MAcCOBBIX
ABJICHUSIX;

YMEHHE CpPaBHMBATh OCHOBHBIE
CTaTUCTUYECKHE XapaKTEPUCTHUKH,
IIOJIy4YEHHBIE B pouecce peleHus
INPUKIATHON 3aJaud, HU3Yy4YECHHs peasbHOIo
SBJICHUS;

9) pa3BuTHE yMEHUN NPUMEHSATH U3YYEHHbIE
HIOHSITHS, PE3YJbTAThl, METOBI JUIS PEILICHUS
3a/1a4 IIPaKTUYECKOr0 Xapakrepa W 3ajad M3
CMEKHBIX JUCLUIUIMH C UCIIOIb30BaHUEM

pu HE00X0IMMOCTH CIIPAaBOYHBIX
MaTEpUajIoB, KOMIBIOTEPA, IOJb30BaTHCS
OLICHKOM M IPUKUAKON IPH MPAKTUYECKUX
pacuerax:

pacro3HaBaHUE  BEPHBIX U HEBEPHBIX
BBICKA3bIBaHUM;

OLICHUBAHUE PE3YNIbTATOB BBIYUCICHUN IIPU
pelIeHNN IPaKTUYECKUX 3a]1a4;

BBINIOJIHEHUE CPAaBHEHUSA YHUCENl B PEAIBHBIX
CUTyalUsX;

UCIIOJIb30BAHNUE YHUCIIOBBIX BBIPAKEHUU IIPU
pelIeHNN NPAKTUYECKHX 3aJad M 3a4ad U3
JPYruX y4eOHBIX IPEMETOB;

penieHue IPaKTUYECKHUX 3a1a4 c
PUMEHEHHEM MPOCTEHIINX CBOMCTB QUryp;
BBIIIOJIHEHHE MPOCTEUIINX IIOCTPOCHUM U
U3MEpEeHUl Ha MECTHOCTH, HEOOXOJUMBIX B
peanbHON KU3HU,




10) dopmupoBanue uUHGOPMAITMOHHOW U
QITOPUTMUYECKOH KYNbTYphI; (POPMUpPOBAHHE
NpEJCTaBICHUsT O  KOMIIBIOTEpE  Kak
YHHUBEPCAJIBLHOM  YCTpOWCTBE  00pabOTKH
nHpopmanuu;

pa3sBUTHE OCHOBHBIX HABBIKOB M yMEHHM
MCIIOJIb30BaHUsI KOMIIBIOTEPHBIX YCTPOUCTB;
11) ¢dopmupoBanue mpencraBieHus 00

OCHOBHBIX M3y4aeMbIX MMOHATHSX
uH(pOpMAIUs, AITOPUTM, MOIEIh - W HX
CBOMCTBAX;

12) pa3zButre alropuTMHUECKOIO MBILIUIEHHUS,
HeoOXxoauMoro  ans  npodeccHoHaIbHOM
JIEATETLHOCTH B COBPEMEHHOM OOIIECTBE;
pa3sBUTHE YMEHUI COCTaBUTh U 3alUCaTh
QITOPUTM U1 KOHKPETHOTO HCIOJIHUTEIS;
(dopmMHpoBaHUe 3HAHUN 00 aIrOPUTMHUYECKUX
KOHCTPYKLUSAX, JIOTUYECKUX 3HAYEHMSIX U
orepanusx; 3HakOMCTBO C OJJHUM U3 SI3bIKOB
IIPOrPaMMHUPOBAHHUS " OCHOBHBIMH
AITOPUTMUYECKUMU CTPYKTypaMu -
JIMHENHOM, YCIOBHOW U LIMKINYECKOM;

13) dopmupoBanue ymeHnuit popmMaanzanuu u
CTPYKTYpPUPOBaHUS HH(pOpMAlUK, YMEHHUs
BbIOMpaTh COCO0 MpeICTaBICHUs JTaHHBIX B
COOTBETCTBUHU C ITOCTABJIICHHOM 3a1aueil -
TaONMIBI, CXEMBbI, TpaduKu, TUarpaMmbl, C
HCII0JIb30BaHNEM COOTBETCTBYIOIIHNX
MIPOTPaMMHBIX CPEACTB 0OPaOOTKH JTaHHBIX;
14) ¢opmupoBaHue HaBBIKOB U YMEHHH
0€30MacHOro M 11eJIecCO00pa3HOro MOBEIECHUS
npu paboTe ¢ KOMIBIOTEPHBIMU NTPOrPaMMaMU
u B lHTepuete, ymeHus co0I110/1aTh HOPMBI
UH(POPMAIIMOHHOM STHKH U TPaBa;




15) s ciuenblx W ClIaOOBHIAIINAX

00yyJarouuxcs:

BJIaJZICHUE HpaBUJIaMU 3amucu
MaTEMATUYCCKUX q)OpMyJI n CICHUuaJdbHBIX
3HAKOB penbedHO-TOYeUHOI CHCTEMBI
o0o3Hauenuii JI. bpaiins;

BIIaJICHUE TaKTHIIBHO-0CS3aTEIbHBIM

croco0oM  00cienoBaHUS W BOCTIPUSTHS
penbedHBIX HU300paKeHUI MIPEMETOB,
KOHTYPHBIX H300paXEHUI T'€OMETPHUECKUX
buryp u T.11.;

yMEHUE  4YHUTaTh  penbedHbie  Tpaduku
JJIEMEHTApHBIX (QYHKIMHA Ha KOOPAWHATHON

IJIOCKOCTH, IPUMEHATH CIeUaIbHbIE
MPUCTIOCOOICHHUS TSI pENIbe(PHOTO YePUCHHUS,
BJIa/ICHUE OCHOBHBIM (byHKIHOHATIOM

NpOrpaMMbl  HEBH3YaJBHOTO  JIOCTyNa K
uHpopmanuun Ha odkpane IIK, ymenwue
UCTIONIb30BATh HepCOHAIBHbIC
TU(PIOTEXHUUECKUE CPEJICTBA
UH(POPMAIMOHHO-KOMMYHHUKAIIMOHHOTO
JIOCTYTIA CIEIBIMU 00YyYatOLIMMHUCS;

16) nns oOyuaromuxcss € HapylmIeHUSIMU
OTIOPHO-JIBUTATEJILHOTO anmapara:

BJIAJICHAE CIIEHUAIBHBIMA KOMITBIOTEPHBIMA
CpeACTBaMHU TPEJICTaBICHUS W  aHalIM3a

JaHHBIX u YMCHHC HCIIOJIB30BaTh
MEPCOHAJIBHBIC CPEACTBA NOCTYIIA C YUCTOM
JABUTATCIBbHBIX, peUYCABUTAaTCIIBHBIX n

CEHCOPHBIX HApyLIEHUM;

CooTtBercTBHE
denepaibHOMY 3aKOHY
«O06 o0pa3oBaHNH B

MIPUCYTCTBYIOT HECOOTBETCTBHS

npuBoAaT CTaHaapThl B cOOTBeTCTBHE DeeparbHOMY 3akoHy «O0
obpa3zoBanuu B Poccuiickoit @enepannm»




Poccuiickoit
Denepauuny

BapuaTtuBHOCTH CPOKOB
peain3anuy nporpaMmm

YCTAaHABJIMBACTCA BApPUATUBHOCTL CPOKOB pCaiM3alluv IIpOorpaMm

6. (HE TOJBKO B CTOPOHY | OTCYTCTBYET
(HE TOJILKO B CTOPOHY YBEIUYCHHUSI, HO U B CTOPOHY COKPAIIICHHSI )
YBEJIMUEHUS, HO U B
CTOPOHY COKpAIICHHUS)
VYcnoBus peanusanuu
7. 00pa3oBaTeIbHBIX 0000111eHHBIE TPEOOBAHMUS JETAM3UPYIOT YCIOBUS peaau3aluu o0pa3oBaTeIbHbIX IPOrpaMm
POrpaMMm
8 Kimouesas 0000111eHHBIE TPEOOBAHMUS CO3/IaHHE YCTIOBHM, MHUITUUPYIOIINX JeCTBHE 00ydaronerocs
' IeJarornyeckas 3aaada p Y ’ Py v
JInyHoCTHBIE
0. 0000111eHHBIE TPEOOBAHMUS opueHTaIus Ha GOPMHUPOBAHKE CUCTEMBI IEHHOCTH U MOTHBOB
pPE3YIIBTATHI
MetanpeameTHbie Tpu rpynnel YVY][: mo3HaBareiabHble, KOMMYHUKATHUBHBIE H
10. pel 0000111cHHBIC TPEOOBAHUS P pyn = A ’ y
pPE3YJIBTATHI PETYJISTUBHBIE TCHCTBUS
11. soft skills OTCYTCTBYIOT aKIECHT Ha pa3BUTHE TMOKUX HABBIKOB
12. hard skills OTCYTCTBYET OTpakeHbl B TpeOOBAHMX K IPEAMETHBIM Pe3yJIbTaTaM
Hoctmxenue nenen
Vka3a [Ipe3unenrta Ne
204 ot 07.05.2018 1o
0BCCTICUCHITIO B TpeOOBaHUSX K JMYHOCTHBIM pe3yibTaraM (TpakIaHCKO-
13. TOBATLHOM HE 0TOOpaKCHBI MaTPUOTHYECKOE  BOCIHTAHHE, JICTETUYECKOEC  BOCITUTAHHE,
9KOJIOTHYECKOE BOCITUTAHUE)
KOHKYPEHTOCIIOCOOHOC
TH POCCUICKOTO
o0pa3oBaHUs
gacth OIl mo BBIOO JaCTHUKOB 00pa30BaTeIbHOrO IMpoliecca
gactb OIl mo  BeIOOpY  y4acTHUKOB Py ¥ p port
(m.16 ®I'OC);
00pa3oBaTeILHOTO MPOIIeCCa;
BosmoxHOCTh pa3pabotku 1uddepeHIpoBaHHBIX TPOTpamm;
MexaHu3MBbI BosmoxHOCT pa3paboTku
14, Bo3MoxHOCT  pa3paboTKu M peanu3alii  WHAUBUIYAIbHBIX
BApUATUBHOCTHU b depeHIIMPOBaHHBIX POTPaMM;
y4eOHBIX TUIaHOB (11.8);
Bo3moxHOCT, pa3paboTKu U peanu3aiuu . .
[Ipou3BONBHBI  XapakTep  BBINOJHEHUS  TpeboBaHUU K
WH/IMBUTYAIbHBIX YICOHBIX TUIAHOB
MIPEIMETHBIM PE3yJIbTaTaM JIJIi MHHOBAIIMOHHBIX KO (11.12)
15. CopepxaHne TeM MO>KHO MEHSTh MECTaMH HE PEKOMEHJIOBAHO MEHSITh MECTAMHU







