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Pabouas nporpamMmMa o6LeobpasoBaTenibHOM yuebHon ancumnamHel O.02.01 MaTemaTtuka
npefHasHayeHa A9  U3Y4YeHWs MaTeMaTUKM B MPOMECCUOHANIbHBLIX  06pa3oBaTe/bHbIX
OpraHm3aumsx, peasmsyowmx obpasosate/ibHyH0 NporpaMMy cpefHero obuero 0bpasoBaHus B
npefenax OCBOEHMS OCHOBHOM MpodeccMoHanbHO 06pas3oBaTensHoin nporpamMmbl CMO (ON
CMNO) Ha 6a3e OCHOBHOro 06LEro 06pa3oBaHUA MPU MOArOTOBKE KBa/IMPULMPOBAHHbBIX
paboumx, Cny>Kawmx:

08.01.31 3M1eKTPOMOHTaXKHUK 3/IEKTPUYECKMX CETEN U 3/1IEKTPO0OOPYL0BaAHNS

OpraHusauma - pa3paboTyuMK:  rocyfapCTBeHHOe  OHOMKeTHOe  MpodeccMoHasIbHOoe
06pa3oBaTenbHOE yupexaeHne «Bonrorpaackuii MHAYCTPUAbHBIA TEXHUKYM»

PaspaboTunk: Ctaposeposa J1.M., npenogasatesib FBMNOY «Bonrorpagckuii MHLYCTPUabHBbIA
TEXHUKYM»

Paboyas nporpamMma o6uieobpasosatenbHoin  gucumnandel 04.02.01 Matematumka
paspaboTaHa B COOTBETCTBMM C Npukasamu MwuHnpocselleHnsi Poccum ot 18.05.2023 Ne 371
«O6 yTBepXAeHUM  hedepanbHOM  06pa3oBaTeNbHOM  NPOrpaMMbl  CpedHero  obuiero
06pasoBaHmMs» (3aperncTpmpoBaH B MuHiocTe Poccumn 12.07.2023, perncTpaumoHHbliin Ne 74228)
B pegakummn ot 19.03.2024 r.; ot 03.07.2024 r. Ne 464 «O BHECEHUW M3MEHEHWI B (hefepasibHble
rocyflapctBeHHble 06pa3oBaTe/fibHble CTaHAapTbl CPefHero npogecCcUoHasIbHOro 06pa3oBaHKs»
(3apeructpupoBaH B MuHocTe Poccum 09.08.2024, perncTpaumoHHbiii Ne  79088); ot
09.10.2024 Ne 704 «O BHECEHUW W3MEHEHUA B HEKOTOpble npuKasbl MuHUCTEpPCTBA
npoceelleHns  Poccuiickon  defiepaumn,  Kacalowmecs  (efepaibHbiX  00pa3oBaTe/bHbIX
nporpaMmMm Ha4vasibHoro o6uero 06pa3oBaHWs, OCHOBHOIO 00LLEro o6pa3oBaHWs W CpefHero
o6Llero obpasoBaHus» (3aperncTpupoBaH B MuHtocTe Poccun 11.02.2025, perncTpaumoHHbIi
Ne 81220), npukazom MwuHo6pHaykn Poccum ot 17.05.2012 Ne 413 «O6 yTBEpXAEHUU
(hbefepasibHOTO  rocyJapCTBeHHOro  00pa3oBaTeflbHOrO  CTaHfapTa  CpefHero  o6Luero
o6pasoBaHus» (3apermctpuposaH B MuHtocte Poccumn 07.06.2012, permcTpaumoHHblin Ne 24480)
B pefakummn ot 27.12.2023 .

Pabouas nporpamMma paspaboTaHa C Y4eTOM MNPUMEPHOM pabouyeit nporpaMmsl
06Le06pa3oBaTe/IbHOM ANCUMNHBI «Martematmka» ans NpoMeccnoHaIbHbIX
obpa3oBatefibHbIX OpraHu3auuii, YTBeXAEHHOW Ha 3acefaHun [lefarormyeckoro CcoseTta
®Ire0Y AMNO UPIIO, npotokon Ne 6/2025 ot «18» anpens 2025 .

PEKOMEHOOBAHA Ha 3acegaHuu npeamMeTHOM (UMK/IOBOM) KOMUCCUM — MaTeMaTUKW,
NHpopmatmkn, KT

MpoTokon Ne 8 oT «04» anpens 2025 T. \
Mpeg METHOW (LMK/IOBOI) KOMUCCUM MaTeEMATUKK, UHGopmaTukn, VKT
bouaposa N.A.
noAnnChb jara

OAOGBPEHA Ha 3acefaH1n METOANYECKOIO COBETA

Mpotokon Ne 9 oT «14» mas 2025 T.
HauanbHuK oTfena y4ebHO-MeToaNYecKoin paboTbl

gaTa
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1. OBIIASI XAPAKTEPUCTUKA PABOYEN TPOT'PAMMBI
OBIIIEOBPA3OBATEJIBLHON JUCHUNIJIMHBI O/1.02.01 MATEMATHKA

1.1. MecTo AcuMIJIMHBI B CTPYKTYPe OCHOBHOM oOpa3oBare/bHOi nporpammsl CIIO:

O6meoOpazoBarenpras  gucrummaa  O/1.02.01  Marematnka  sBIseTCs
00s13aTeNbHOIM YacThio 001Ie00pa30BaTENHLHOTO LHKIIA 00pa30BaTENbHON MPOTPaMMBI B
coorBerctBun ¢ @OI'OC CIIO mo mnpodeccuu: 08.01.31 DAeKTPOMOHTAKHHUK

IJIeKTPUYECKHUX ceTeil U 3J1eKTPoosopy10BaHUSA

1.2. He.]'ll/l ! IVIAHUPYEMbIE€ PE3YyJ/IbTATbl OCBOCHUA JUCHUIIJIMHDBI:

1.2.1. Hean TMCOUTLIHHBI
Conepkanre mporpaMmbl  00IIe00pa30BaTENbHON TUCHUILIIUHBL  «MareMaTukay

HaIpaBJICHO Ha JOCTHM)KEHHE PE3yJIbTaTOB €€ MU3y4eHHUS B COOTBETCTBHM C TpeOOBaHMSIMU
OIroC COO ¢ yuerom mnpodeccuonanpHoi  HampasiaeHHoctn DPI'OC  CIIO.
[IpuoputeTHbIMU HENAMU OOyYEHHUSI MaTeMaTHKe Ha 0a30BOM YPOBHE SIBJISIOTCS:

- (dopMHpOBaHHE LEHTPAJIBHBIX MaTEMaTHYECKUX TMOHATUN (YMCIO, BEIWYHHA,
reoMerpuueckas (Qurypa, mepeMeHHas, BEpOSATHOCTb, (YHKIMSA), 0OecreynBaIONINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMATHUECKOTO 00pa30BaHMsI 00ydaroIInXcs;

- MoJABEJEHHME OOYyYaloUUXCAd Ha JOCTYIHOM [UIi HHUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MAaTEMaTHUKU M OKPYXAlOIEro MHpa, NMOHMMaHHE MAaTeMaTHKM KaK YacTh
oO1iel KyJabTyphl YEJIOBEUECTBA,

- Ppa3BUTHE MHTEJJIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEM 0Oyuarommxcs,
[I03HABATEIbHON AaKTMBHOCTH, HCCIENI0BATEIbCKUX YMEHUH, KPUTUYHOCTU MBIIIICHHUS,
MHTEpeca K N3y4EeHUIO MaTeMaTUKH;

- (opmupoBaHue (QYHKIMOHAIBHOM MaTeMaTUYeCKOH TI'PaMOTHOCTU: YMEHUS
pacro3HaBaTb MaTEMAaTHUYECKHE AacleKTbl B PEAJIbHBIX MXH3HEHHBIX CUTYallUsX U IpHU
U3YYEHUM JPYTUX JUCLUIUIMH, TPOSBIEHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
¢dopMynupoBaTh HMX Ha s3bIKE MaTeMaTHMKM M CO3/aBaTh MaTeMaTUYeCKHe MOJeNy,
IPUMEHATh  OCBOCHHBIM  MareMaTH4YecKMi  ammapaT Ui pelleHus  MPaKTHKO-
OpUEHTUPOBAHHBIX 337a4, 3a7a4 NMpPOo(ecCHOHAIBHON AEATENIbHOCTH, HHTEPIPETHPOBATh U

OLCHUBATH IMOJTYUCHHBIC PC3YJIbTATHI.

1.2.2. Ilnanupyembie pe3yJibTaThl OCBOCHHS 001Ie00pa30BaTe/JbHON JANCHUILIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO.
OOmue xommereHIMH | npodeccuoHanbHble kommereHnuu OI'OC CIIO B

COOTHECCHHUU C JIMYHOCTHBIMH, MCTAIIPCAMCTHBIMU U HNPCAMCTHBIMU PC3YyJIbTaTaMU

o0yuenus 6a3oBoro ypoBHs ®PI'OC COO mpeacrapieHsl B TaOIUIE:



Koa u HauMeHOBaHHUe

Pe3yabTaThl 00yyeHUs

iﬂ&ﬁtgﬁlﬁng Oo0mmue JucuunjinHapHble
OK 01. BeiOupats | JIM9HOCTHBIE ~ pe3ylbTaThl  JOJDKHBI  oTpaxkars | [IPO1. Bmamenme meromamu JOKa3aTeNbCTB, aTOPUTMAMHU
crocoObl pelleHrs 3aJad | B YacCTH: TPYAOBOTO BOCITUTAHUSI: peuieHus 3anad; yMeHue (HOpMyIUPOBATh OIpENeIeHUs,
npodeccruoHalIbHON - TOTOBHOCTh K TpYydy, OCO3HAHHE IIEHHOCTH | aKCHOMBI M TEOPEMbI, TPHUMEHATh WX, MPOBOJUTH
NEeSITEIbHOCTH MacTepcTBa, TPYAOII00UE; JI0Ka3aTeNbHbIE PACCYXACHUS B X0J1€ PELICHUS 3a/1a4;
MIPUMEHUTEIEHO - TOTOBHOCTH K AKTUBHOMU nesitenpHOCTH | [IP62. YMeHue omepupoBaTh MOHSTUSIMU: CTENEHb YHCIIA,

K pa3JIMYHbBIM KOHTCKCTaM

TEXHOJOTHYECKOW U COLMAJIbHOM HAIpPaBJICHHOCTH,
CIOCOOHOCTh ~ WHUIMUPOBATh,  IJIAHUPOBATh WU
CaMOCTOSITEIFHO BBITIOJTHATH TAKYIO JACSITEIHHOCTD;

- MHTEpeC K pa3nuyHbIM cepam mpodeccrnoHambHOM
eI TENLHOCTH/

- TOTOBHOCTb M CIIOCOOHOCTh K 00pa3oBaHUIO
1 caMO00pa30BaHUIO HAa IPOTSHKEHUH BCE )KU3HU
MertanpeameTHble pe3yibTaThl JOKHBI OTPaXKaTh:

gorapudM UYMCTAa; YMEHUE BBINOJHITH  BBIYHUCICHUE
3HAYCHUH W TIPeoOpa30BaHUs BHIPAKEHUM CO CTETICHSIMHU U
norapudmamu, TpeoOpazoBaHus JIPOOHO-PAMOHATBHBIX
BBIPAKECHUI;

[1PG3. YMeHue omepupoBaTh MOHATHAMU: PAllMOHAIBHBIC,
UPpALMOHAJIBHBIE, MOKa3aTeNbHbIE, CTEIICHHBIE,
jgorapu@MuuecKkre,  TPUTOHOMETPUYECKHE  ypaBHEHUS
Y HEPaBEHCTBA, UX CUCTEMBI;

Osnanenue YHUBEPCATbHBIMU yueOubiMu | [1PGS5. YMenme omepupoBaTh MOHATHIMH: palldOHATbHAS
MO03HABATEIHHBIMH JCHCTBUSMH: byHKIUS, MOKa3aTenbHas (DYHKIWS, CTENeHHAs (QYHKIHS,
a) 0a30BbIC JIOTHYECKUE JICHCTBUS: JorapupMuIecKas byHKIHS, TPUTOHOMETPHUYECKHE
- CaMOCTOSITEIIHO dbopmynupoBath | QyHKIMH, oOpaTHbIE (PYHKIIMH; YMEHHE CTPOUTH Tpaduku
W aKTyaJu3upoBaTh MpoOOJEeMy, paccMaTpuBaTh | U3yYCHHBIX (YHKIMIA, HCHOJIb30BaTh TpaduKH TpU
€¢ BCECTOPOHHE; U3yYCHUH IPOIIECCOB
- yYCTaHABIMBAaTh CYIICCTBEHHBIH TPU3HAK WM | M 3aBHCUMOCTEH, NPH PEIICHUH 33]ad U3 JAPYIHX YYCOHBIX
OCHOBaHMS  JUIsl  CPaBHEHHS,  KJIACCUPHKAIMK | MPEJAMETOB M 3aJa4 M3 pPEATbHOW JKU3HHU; BBIPAXKATh
1 0000IIeHUS; (dopMyiaMu 3aBUCUMOCTH MEX/Ty BETHYNHAMU;

- OmpeAeNATh  LENU  JICATENIHOCTH, 3anaBath | [IP06. YMeHHe pemarth TEKCTOBBIC 3a/1aud Pa3HbBIX THIIOB (B
napaMeTpbl U KPUTEPUU UX JTOCTHKCHHUS, TOM 4YHCJIE Ha TPOICHTHI, JOJM W YacTH, Ha JBIKCHUE,
- BBISBIATH 3aKOHOMEPHOCTH W  MPOTUBOpeYHs | paboTy, CTOUMOCTh TOBApOB M YCIYT, HAJIOTH, 3a/la4d U3
B pacCMaTPUBAEMBIX SIBJICHUSIX; obrmacTu  ympaBleHHUS ~ JIMYHBIMU W CEMEWHBIMU
- BHOCHUTh KOPPEKTHBBI B JESTEIbHOCTb, OLIEHMBATh | ()MHAHCAMM);  COCTABISATH  BBIPAKEHUS,  YpaBHEHWS,




COOTBCTCTBUC PE3YJIbTATOB LCIIKIM, OUCHHUBATHL PHUCKH
MOCJIEICTBUH AEATEIbHOCTH

- pa3BuBaTh KpeaTuBHOE
IIPH PELIEHUN KUZHEHHBIX MPoOIeM

0) 6a30BBIC UCCIICIOBATEIILCKHUE JICHCTBYS:
- BJIaJIETh HaABBIKAMH Yy4e€OHO-UCCIIEIOBATEIbCKOM U
HpOGKTHOI\/JI ACATCIIBHOCTH, HABbBIKAMU Pa3pCIICHUA
pooseM;

- CIOCOOHOCTh " TOTOBHOCTH
K CaMOCTOATCIIBHOMY IIOMCKY MCTOAOB PCIICHUA

MBIIIJICHUE

IMPAKTUYICCKUX 3aaad, IMPUMCHCHUTO Pa3INYHBIX
METOA0B ITO3HAHUA
- BBISBJIATD IMPUYIUHHO-CJIICACTBCHHBIC CBsA3H

M aKTyaJU3MpOBaTh 3aJady, BBIIBUTATh THUIOTE3y €€
pelIeHNs, HAaXOAUTh ApTyMEHTHI IJIs JOKa3aTelbCTBA
CBOUX YTBEPKICHMI, 3a/1aBaTh MapaMeTpbl U KPUTEPUHU
pelIeHus;

- QaHAJIM3UPOBATh MOJIyYEHHBIE B XOJI€ PELICHUS 3a/1a4uH
pe3yIbTaThl, KPUTHYECKU OIICHUBATD ux
JIOCTOBEPHOCT, MIPOrHO3UPOBATh U3MEHEHUE
B HOBBIX YCJIIOBHSIX;

pa3pabaThIBaTh 1aH pelieHus
C yY4eToM aHajgu3a HMEIOIIUXCS
1 HEeMaTepUajbHBIX PECYPCOB;

- yYMeThb TEpEeHOCHUTh 3HAHUS B IO3HABATEIHHYIO
Y MIPAKTHYECKYIO 001aCcTH KUZHEACITEIbHOCTH;
- yMeTb UHTETPUPOBATH 3HAHHUS U3
MIpeIMETHBIX 00acTei;

- BBIJBUTATh HOBBIE WJIEH, MpeaaraTh OpUTrHHAIbHbBIE
MOJXO/Ibl U PEIICHUS

poOIeMBI
MaTepHATbHBIX

pa3HbIX

HEpPaBEHCTBA M MUX CHUCTEMbl 10 YCIOBHUIO 3aJayH,
UCCIIEIOBaTh  IIOJIy4EHHOE  pELIEHHEe M OLCHMUBATH
IPaBONOA00HOCTD PE3yIbTATOB;

[TP69. YMeHue onepupoBaTh NOHATUAMM: TOUYKA, NpsMas,
IUIOCKOCT, IPOCTPAHCTBO, JBYT PaHHBIH yrod,
CKpelllBaoIuecs MpsIMBIE, napajuieIbHOCTh "
NEePIEHANKYISIPHOCTD MPSMBIX U TUIOCKOCTEH, YroJl MEXIY
OPSMBIMH, YrOJl MEXKIYy TNPSAMON H IJIOCKOCTBIO, YIrOJ
MEX1y MIIOCKOCTSMHM, PACCTOSIHUE OT TOYKHU JI0 TUIOCKOCTH,
pacCTosiHHE  MEXAYy TpPSIMBIMH, pPAcCTOSHHE  MEXIY
IUIOCKOCTSIMU; YMEHHE HCIIOJIb30BaTh IMPHU PEIICHUU 33a1a4
U3ydeHHble (aKTBl M TEOPEMbl TUIAHUMETPHUU; YMEHHUE
OLICHUBATh pa3Mepbl 00BEKTOB OKPYXKAIOILEr0 MUPA;
[TP610. YMmenue onepupoBaTh NOHITUSAMU: MHOTOTPaHHHUK,
CeueHHe MHOIOI'paHHMKa, KyO, mapajiesenune], mpusma,
nupampza, QUrypa U HOBEPXHOCTb BPALICHUS, LMIHHID,

KOHyc, 1map, cdepa, cedeHuss Qurypbl BparieHus,
IUIOCKOCTh, Kacammasicss cdepsl, WIMHIpPA, KOHYCa,
IUIOIIAJh TOBEPXHOCTH MUPAaMUIBI, TPU3MBI, KOHYCa,

HWIMHJIPA, TUIomaas chepbl, 00beM Kyda, IpSIMOYTOJILHOTO
napajuie’enuneaa, NUpaMubl, IpU3Mbl, HIAJIUHIPA, KOHYCA,
nrapa; yMeHue n300paxarb MHOTOIPAaHHUKU U IOBEPXHOCTH
BpalIEHUs, UX CEYEHUS OT PYKH, C MOMOILBI YEPTEHKHBIX
WHCTPYMEHTOB M  3JIEKTPOHHBIX  CPEICTB;  YMEHHUE
pacno3HaBaTb CHMMETPUIO B IPOCTPAHCTBE; YMEHHUE
pacno3HaBaTh NPABWIbHBIE MHOTOIPAHHUKY;

I[IP611 YmeHue omepupoBaTh IOHATUSIMH: JIBIKEHHE B
MPOCTPAHCTBE, IMOJ00HBIE (UTYpPHl B  IPOCTPAHCTBE;
WCIIOJIb30BAaTh OTHOILIEHUE IUIONIAJEH TMOBEPXHOCTEN U
00HeMOB MOJOOHBIX GUTYp IPU PEIICHUH 3a]1a4;




- CTaBUTh TPOOJIEMBI H JIOTTyCKAIOL1e
CIIOCOOHOCTh ux MCTIOJIb30BaHUS
B II03HABATEIbHOM U COLMATIbHOM MPAKTUKE
OBnanenue YHHUBEPCAIbHBIMU PETYIASTHBHBIMHU
NEeUCTBUSAMU: a) CaMOOPraHu3aLUs: JieN1aTh
OCO3HAHHBII BBIOOpP, apryMEHTHUpPOBATH €ro, OpaTh
OTBETCTBEHHOCTb 3a PEIICHHE

3a/1a4H,

[1P612. YMeHue BBIUUCIATH T€OMETPUUYECKHE BETUUMHBI
(umHA, yroj, IUIOMAAb, 00BEM, IUIOLIAJb HMOBEPXHOCTH),
UCTIOJIB3YS H3y4eHHBIE (POPMYIIBI U METO/IBI,

[TP613. YMeHue oneprupoBaTh NOHATUAMU: NPIMOYTOJIbHAS

CUCTEMa  KOOpJAMHAT, KOOPAMHATHI TOYKH, BEKTOD,
KOOpJMHATBl BEKTOpa, CKAJSIPHOE IPOU3BEACHUE, YroJl
MEX1y BEKTOpaMH, CyMMa BEKTOpPOB, IIPOM3BEIECHUE
BEKTOpa Ha YHCIIO; HaXOJUThb

C TOMOIIBIO M3YYEHHBIX (OPMYNT KOOPIAMHATHI CEPEIUHBI
OTpe3Ka, pacCCTOSHUE MEX]LY IBYMS TOUKAMU;

[1P614. YMmenue BoIOMpPATh NOIXOSAIINA U3YUEHHBIH METOT
JUIS pellleHus 3aJadd, paclo3HaBaTh MaTeMaTHuYecKue
(bakTsI

U MaTeMaTH4eCKHEe MOJENU B MPUPOIHBIX U 0OIIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; YMEHHE TPUBOJUTH MPUMEPHI
MAaTeMaTUYECKUX OTKPBITUH POCCUMCKOW W MHUPOBOHU
MaTeMaTUYeCKON HayKu

OK 02. Hcnons3oBath
COBPEMEHHBIC  CPEIICTBA
MOWCKa, aHanW3a WU
WHTEPIpPETAIIHH
nHpopManuu, u
UHPOPMAIIMOHHBIE
TEXHOJIOTUU JUISt
BBITIOJTHCHUS 3agau
npoheccCHOHATLHOU
JeSATEIbHOCTH

JIMgHOCTHBIE PE3yNbTaThl JOJDKHBI OTPa)XXaTh B YACTH:
[IEHHOCTH HAyYHOTO TTO3HAHUSI:

- Cc(OPMHPOBAHHOCTh MHUPOBO33PEHUSI,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HayKd W OOIIECTBEHHOW NPAKTHKH, OCHOBAaHHOTO Ha
JIMaJore KyJIbTyp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTa B MOJIMKYJITYPHOM MHPE;
MertanpeaMeTHbIe Pe3yIbTaThl JODKHBI OTPAKATh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMH
MO03HABATEIbHBIMH JICHCTBUSMH:

B) paboTa ¢ nHpopmarme:

- BIAJAETh HaBBIKAMHM TONy4eHHs HWHMOpPMANMU U3
MCTOYHUKOB  pa3HbIX  THUIIOB,  CaMOCTOSATEIHHO

[IP64. VYwmenue omnepupoBaTh TMOHATUSAMH: (PYyHKIHS,
HenpepbiBHas (YHKIHUS, T[POU3BOJIHAS, IepBOOOpa3Has,
OTIPEJICIICHHBI MHTETPal, yMEHUE HAXOIAUTh MPOU3BOTHBIC
JIEMEHTAPHBIX  (QYHKIUH,  HUCIOJNB3Yysl  CHpPaBOYHBIC
MaTepHaIbl; UCCIIeIOBATh
B MPOCTEHINMX CiIydasx (QYHKIUA HAa MOHOTOHHOCTD,
HAXOJIUTh HANOOJIBIINE U HAUMCHBIIINE 3HAYCHUS (PYHKITUI;

CTPOUTH l"pa(l)I/IKI/I MHOI'O4JICHOB C  HCIIOJb30BaHHCM
alrapara MAaTEMATHYICCKOI'O aHaJIn3a, IIPUMCHATDb
IMPOU3BOJHYIO

npu pCHICHHU 3aJlda4 Ha ABMIXKCHHUC, PCIIATb ITPAKTHKO-
OPUCHTHUPOBAHHBIC 3a/Ia41 Ha HauOOJbIINEe ¥ HAUMEHbBIIINE
3HAYCHUS, HA HAXOKJACHUC ITYyTHU, CKOPOCTH N YCKOPCHUA




OCYILECTBIISITh IIOWUCK, aHAIM3, CHUCTEMATU3aLUI0 U
MHTEPIpPETAMIO WHPOPMAIMK Pa3IHYHBIX BUIOB U
(dhopM TIpeICTaBICHNS;

- CO3/1aBaTh TEKCThl B Pa3IMYHbIX (popmaTax c yueroMm
HazHauyeHUs WHGOpMAMM ¥ UEJIEBOH ayIUTOpPHH,
BbIOMpasi ONTUMAIbHYI0 (OpMYy NpPEJICTaBICHUS U

BU3yaIH3aliH;
- OIICHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTh
nHpopmanuy, ee COOTBETCTBHUE MIPaBOBBIM
1 MOPAIBHO-ITUIECKUM HOPMaM;

- WUCNOJNb30BaThb  CpEACTBA  HMH(POPMAIIMOHHBIX
W KOMMYHUKAITMOHHBIX TEXHOJOTHA B PEHICHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX
W OpraHu3allMOHHBIX  3a7ad C  COOMIo/IeHuEM

TpeOOBaHUN SPrOHOMHUKH, TEXHUKH OE€30MaCHOCTH,
THTHUEHBI, peCypcocOepeKeHHUsI, TPABOBBIX M STHUICCKUX
HOPM, HOPM UH(OPMAITMOHHON O€301TaCHOCTH;

- BIAJCTh HAaBBIKAMH pPACIO3HABAHHUS W 3alIUTHI
nHpopManuu, HH()OPMAITMOHHOM 0e3011acCHOCTH
JUYHOCTH

[TP66. YMeHue pemiaTh TEKCTOBBIE 331a4d Pa3HbIX TUIIOB (B
TOM 4YHCII€ Ha TPOICHTHI, JOJW W YacTH, Ha JBIKECHUE,
paboTy, CTOMMOCTb TOBapOB M YCIYT, HAJIOTH, 3aJa4d W3

objmacT  ympaBl€HHS ~ JIMYHBIMU U CEMEWHBIMU
¢uHaHCaMM);  COCTaBJIATb  BBIPAKEHUS,  ypaBHEHUS,
HEpPaBEHCTBA M MX CHUCTEMBI II0 YCIOBHIO 3aJayH,
UCCIIE0BATh  IIOJNYYEHHOE  PEHICHHWE M OLEHUBATh
IPaBIONOA00HOCTh PE3yIbTATOB;

[TP67. VYmenue omnepupoBaThb MOHATHSIMH: CpEIHEE

apudMeTHIecKoe, MeauaHa, HauOOJIbIee W HAMMEHBIIEe
3HAYCHUsI, pa3Max, IUCIEPCHs, CTAaHIAPTHOE OTKIOHEHHWE
YUCJIOBOTO HAabOpa; yMEHHE U3BJICKATh, HHTEPIPETUPOBATH
uHpopMaIo, TPENCTaBIEHHYO B  TabmWIax, Ha
auarpaMmmax, rpadukax, OTpakarollyro CBOMCTBA pealbHbIX
IIPOLIECCOB

U SBJICHUH; NPEICTaBIATh HHPOPMALMIO C TMOMOIIbIO
TaOJINII

U JUarpaMm; UCCIEI0BaTh CTATUCTUYECKHUE JTaHHBIE, B TOM
yuclie C OpUMEHeHHeM TIpaduiyecKuXx METOJOB U
3JIEKTPOHHBIX CPEJICTB;

[TP614. YMeHue BoIOMpATH MOIXOIAIINN U3YICHHBINH METOT
JUIslL peLIeHHs 3a7add, pacro3HaBaTb MaTeMaTH4YECKUE
(bakThl

U MaTeMaTH4eCKUe MOJENU B MPUPOIAHBIX U OOLIECTBEHHBIX
ABJICHUSX, B MCKYCCTBE; YMEHHUE MPUBOAUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUMCKOW W MHUPOBOH
MaTE€MaTUYECKOU HayKu

OK 03. IlnanupoBatb
u pealn30BhIBaTh
cOoOCTBEHHOE

JInuyHOCTHEIE PE3YJIbTAThI JOJIXKHBI OTpaXaTb
B 9aCTU: NYXOBHO-HPABCTBCHHOI'O BOCIIUTAHU:
- C(I)OpMI/IpOBaHHO CTb HPaBCTBCHHOTI'O CO3HaHUs,

[1P61. Bnagenue MeTonamu J0Ka3aTeiabCTB, aJrOPUTMaMU
pewieHus 3a1a4; yMeHue (HopMyaHpoBaTh OINpPEAETICHHUS,
AKCUOMbl M TEOPEMBl, TPUMEHSTh UX, MPOBOJUTH




npodeccrnoHaIbHOE

U JUYHOCTHOE pa3BUTHE,
MPEIIPUHIMATEITHCKYIO
JEATeITbHOCTD

B podeccuoHATLHOM
cdepe, WCIIOJIb30BATh
3HaHUS 1O  IIPABOBOWU
u (uHaHCOBOM
IPaMOTHOCTH

B Pa3IMYHBIX KU3HEHHBIX
CUTYaIHsIX

ATUYECKOTO MTOBE/ICHHUS,
- CIIOCOOHOCTH OIICHWBATh CHUTYAIlMI0 W IMPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUCHTHPYICh HAa MOPAIbHO-
HPABCTBEHHBIC HOPMBI U IIECHHOCTH;

- OCO3HaHME JIMYHOTO BKJIaJa B
YCTOMYMBOTO OYAYIIETo;

- OTBETCTBEHHOE OTHOIICHWE K CBOUM POJIUTEIIIM W
(wnm) OpyruM WIEHaM CEMbH, CO3JaHHI0 CEMbHU Ha
OCHOBE OCO3HAaHHOT'O MPHUHATHS LEHHOCTEW CEeMEHHOU
KU3HH B COOTBETCTBHHM C TPATUIMAMH HApOJOB
Poccun;

MerTarnpeMeTHbIE Pe3yIbTaThl JJOJDKHBI OTPAXKaTh:
OBnanenue VHHUBEPCATbHBIMA PETYIATUBHBIMHU
NEUCTBUSIMU:

a) caMOOpraHu3aIlus:

- CaMOCTOSITENIbHO OCYIIECTBIIATH MO3HABATEIHHYIO
NeSITeNIbHOCTh,  BBISABIATH IPOOJIEMbI, CTaBUTh U
dhopmyaupoBaTh coOCTBEHHBIC 3a1auu B
0o0pa3oBaTeNIbHOM  JEATENBHOCTH U KU3HEHHBIX
CUTyallUsiX;  CaMOCTOSITEIbHO  COCTABJATH  IUIAH
pelieHus npobIeMbl ¢ YUETOM HUMEIOIINXCS PECYPCOB,
cOOCTBEHHBIX BO3MOXKHOCTEH M MPEANOUTEHH; JaBaTh
OIICHKY HOBBIM CUTYaIUsIM;

CrocoOCTBOBAaTh  (POPMHUPOBAHUIO U IPOSBICHHUIO
IIUPOKON dJPYIUIMM B pa3HbIX OONACTIX 3HaAHUI,
MOCTOSIHHO TOBBINIATH CBOW 0Opa3oBaTeNbHBIA U
KYJIBTYPHBIH YPOBEHb;

0) CAaMOKOHTPOJIb:

WCIIOJIb30BaTh MpUEMBl  pedaeKcuu A
CUTYaIliH, BBIOOpA BEPHOTO PEIICHHUS;

HIOCTpPOCHHE

OLICHKHU

JI0Ka3aTeNbHbIE PACCYXKACHUS B X0J1€ PELIECHUS 3a/1a4;
[1P64. VYmenue omnepupoBarb MNOHATUAMM: (PYHKIHS,
HenpepbiBHas (YHKUOUSA, TPOU3BOAHAS, IEpBOOOpa3Hasi,
OTIpE/ICTICHHBI MHTETPal, yMEHHE HAXOAUTh IPOU3BOTHBIC
SNIEMEHTAPHBIX  (DYHKIHA,  HCIONB3yd  CIIPAaBOYHBIC
MaTepHAaJIbl; UCCIEA0BATh B IPOCTEHIINX CIyqasx GyHKIUU
Ha MOHOTOHHOCTH, HAXOJUTHh HAaWOOJBIINE ¥ HAaNMEHBIIIHE
3HaueHusi (QYHKIMM; CTpOUTh TpadUKU MHOTOUYJIIEHOB C
UCIOJIb30BAHMEM ammapaTa MaTeMaTUYeCKOro aHajiu3a;
MIPUMCHSITh MIPOU3BOIHYIO
NPy pelIeHWH 3a1ad Ha JBIDKEHHE, pellaTh IMPaKTHKO-
OpUEHTHPOBaHHbBIE 33/1a4M HA HaWOOJBIINE W HANMEHBIIIHE
3HAYEHUs1, Ha HAXOXKJICHHUE ITyTH, CKOPOCTH U YCKOPEHUS
[TPGS. YmMenue omepupoBaTh MOHSTHSAMU: pallOHATbHAS
GbyHKIMA, TOKa3aTenbHas (YHKIMSA, CTENEeHHas (DYHKIHS,
norapudmMudeckas dbyHKIHS, TPUTOHOMETPUIECCKHUE
byHKIIMK, 00paTHBIE (YHKIIMW, YMEHHUE CTPOUTH TpaduKu
W3YYCHHBIX (QYHKIMHA, MCIOJIB30BaTh Trpaduku  TpH
U3Yy4EHUU MPOLIECCOB
U 3aBHCHMOCTEH, MpH pelIeHUHU 3aad U3 APYruX y4eOHBIX
OpeIMeTOB W 3aJad U3 pealbHOM KU3HHU; BbIpaXKaTh
dbopMynamMu 3aBUCUMOCTH MEXKY BEIMYUHAMU;

[TPG6. YMeHune penath TEKCTOBBIC 3a7a49i pa3HBIX THUIIOB (B
TOM YHCJE€ Ha MPOLEHTHI, JOJM M YacTH, Ha JBH)KCHHE,
paboTy, CTOMMOCTh TOBAapOB M YCIIYT, HAJIOTH, 3aJa4d M3

obmactu YIIpaBJICHUA JIMYHBIMH u CeMEHHBIMHU
q)HHchaMI/I); COCTaBJIATH BBIPpAXKCHMUA, YpaBHCHU:,
HEpaBCHCTBA HW HUX CHCTCMbBI II0 YCJIOBHIO 3a4a4U,
HCCICI0BATh IMOJIYYCHHOC peHICHUC u OLICHUBATH

HpaBHOHO)IO6HOCTL PE3YJIbTATOB,




- YMETh OIIEHUBATb PUCKH U CBOCBPEMEHHO MPUHUMATD
pelIeHus Mo UX CHUKEHUIO;

B) OMOIIMOHAIBHBIA WHTEJIEKT,
c(hOpMHPOBAHHOCTE:

BHYTPEHHEH MOTHBAIUH, BKJIIOYAIOIIEH CTpEeMJICHUE K
JTIOCTHIKCHHTO e u ycrexy, OIITUMH3M,
WHUIIMATUBHOCTh, YMEHHE JIeWCTBOBATh, HCXOJSI U3
CBOMX BO3MOKHOCTEH;

- OMMAaTHH, BKIIOYAIOMIEH CIIOCOOHOCTh TIOHHUMATh
SMOITMOHAIPHOE COCTOSIHUE JIPYTUX, YYUTHIBATH €T0
MPU OCYIIECTBICHUH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COYYBCTBHIO U COTICPEKUBAHUIO;

- COIIMAJIbHBIX HAaBBIKOB, BKIIFOYAIONINX CIIOCOOHOCTH

MpeanoIaralouum

BBICTPAWBAaTh OTHOIICHHWS C JIPYTUMH  JIFOJIbMH,
3a00TUTHCS, TIPOSIBIATH HMHTEpPEC W  pas3pemarb
KOH(JIMKTHI

[IP67. VYmenue omnepupoBaThb MOHATUSIMHU: CpEIHEE
apudMeThyecKoe, MeauaHa, HauOoJIblIee U HaMMEHBIIEe
3HAYCHMS, pa3Max, JUCIEPCHUs, CTaHIAPTHOE OTKJIOHECHHE
YUCJIOBOTO HA0Opa; yMEHHE U3BJICKATh, HHTEPIPETUPOBATH
uH(pOpMAIIMIO, TPEICTABICHHYIO B  Tabimumax, Ha
auarpammax, rpadukax, OTpakarollyt0 CBONCTBA pealbHbIX
IIPOLIECCOB

W SBJICHUH; TPEACTABIATh HHPOPMAIMIO C TOMOIIBIO
Ta0IHIL

W TUarpaMm; UCCJIEIOBAaTh CTATUCTUYECKHUE JTaHHBIC, B TOM
Yuciae C TNPUMEHEHHEeM TrpadUyecKux METOJO0B H
AJIEKTPOHHBIX CPEJICTB;

[TPGS. YMeHue onepupoBaTh MOHATHIMH: CIyYailHBIN OTIBIT
U CIIy9aifHO€ COOBITHE, BEPOSITHOCTh CIIYYaitHOTO COOBITHS;
YMEHUE BBIYUCIIATH BEPOSITHOCTh C HCIOJIB30BAHUEM
rpauuecKkux MeTOJ0B; MPUMEHATHh POPMYIbI CIOKEHUS U
YMHOXEHUSI BEPOSTHOCTEH, KOMOWHATOpHBIE (aKThl U
dbopMynbl MpU pelIeHUH 3a/lad; OLIEHWBATh BEPOSITHOCTH
peasibHbIX ~ COOBITMIH; 3HAKOMCTBO CO  CIy4YallHBIMU
BEJIMYMHAMHU;, YMEHUE IPUBOJUTH IPUMEPHI IPOSIBICHUS
3aKOHA OOJIBIIMX YKCEN B IPUPOIHBIX

U OOIIECTBEHHBIX SIBJICHUSX;

[1P614. YMenue BoIOMpATh MOAXOAAIINN U3YICHHBIH METO/T
JUIsl  pelleHUs 3a7add, pacrno3HaBaTb MaTEeMaTHYECKUE
(hakThl

U MaTeMaTH4eCKUe MOJENHU B MPUPOAHBIX U OOLIECTBEHHBIX
ABJICHUSX, B MCKYCCTBE; YMEHHUE IPUBOAUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUMCKOW W MHUPOBOH
MaTeMaTUYECKOU HayKu
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OK 04. DddexruBHO
B3aMMO/ICHICTBOBATh

1 paboTaTh B KOJUICKTUBE
Y KOMaH/Ie

JIn4HOCTHBIE PE3yNbTAThl JAOJIKHBI OTPAXaTh B YACTH:
[IEHHOCTH HAy4YHOTO TMO3HAHUS: OCO3HAHUE IEHHOCTHU
Hay4YHOU JI€ATEITbHOCTH, TOTOBHOCTHh OCYILECTBIISIThH
MPOEKTHYI0O M  HUCCJENOBATEIIbCKYIO  JESATEIbHOCTh
WHJIMBUIYAJIBHO U B TPYIITIE

MeranpeaMeTHbIE pe3yIbTaThl IOJDKHBI OTPAXKATh!
OBnageHue yHUBEPCATbHBIMU KOMMYHHKATHBHBIMHU
JICACTBUSMU:

0) coBMeCTHas ACSITEIbHOCTD:

- TIOHMMaTh W  WCIOJIB30BaTh  MPEUMYIIECTBA
KOMaHJHOW U UH/IMBUIyalbHOU paboThI;

-  TpUHUMATh I COBMECTHOW JEATEIHHOCTH,
OpraHW30BBIBATh U KOOPJIUHUPOBATH JIEUCTBHS IO €€
IOCTH)XKEHUIO: COCTaBIIATH J1a" e CTBUH,
pacupenensiaTb pojad € Y4€TOM MHEHUM YYaCTHHKOB
00CYX1aTh pe3yabTaThl COBMECTHOM pabOTHI;
- KOOPAMHHUPOBATH u BBIIIOJIHSTh
B YCIIOBHSIX peanbHOro,

1 KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;
- OCYWIECTBIISATb ~ IO3UTHMBHOE  CTPATErH4YeCKOe
MOBEJICHUE B PAa3JUYHBIX CUTyalUsX, MPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHULIUATUBHBIM.
Osnagenue YHUBEPCAIbHBIMU PEryISITUBHBIMU
NIEUCTBUSIMU:

T') IPUHATHE ce0s U IPYTUX JIIOICH:

- IPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX JIIOAEH Ipu
aHaJIM3€ PE3yJbTaTOB JIEATEIbHOCTH;

- MpU3HABATh CBOE IIPaBO M IPaBO APYTUX JIOAECH Ha
OIIIMOKU,

- pa3BuUBATh

paboty
BUPTYaJIbHOTO

CIIOCOOHOCTH IIOHUMATb MUDP

[1P61. Bnanenue merogamMu J10Ka3aTeiabCTB, aIrOpUTMaMu
pemeHus 3aaa4; ymMeHue (GopMyTHUpOBaTH OIpPEACICHHUS,
aKCUOMBl M TEOPEMBbI, TNPUMEHSITh HUX, MPOBOJUTH
JI0Ka3aTeNbHbIE PACCYXKACHUS B X0JI€ PELIECHUS 3a/1a4;
[IP67. VYmenue omnepupoBaThb MOHATUSIMHU: CpEIHEE
apudMeThIecKoe, MeauaHa, HauOoJIbIee W HaMMEHBIIEEe
3HAYCHHS, pa3Max, JUCIEPCHUs, CTaHIAPTHOE OTKJIOHCHHE
YUCJIOBOTO HA0Opa; YMEHHUE U3BJICKATh, HHTEPIIPETUPOBATH
uHpopMaIMio, TpPENCTaBIEHHYO B  TabimuIax, Ha
quarpaMmmax, rpadukax, OTpaKarolIyt0 CBONCTBA peaTbHBIX
MIPOLIECCOB

U SBJICHUH; TPEACTABIATh HH(DOPMAIMIO C TOMOIIBIO
Ta0IHIL

W TUarpaMM; UCCJIEIOBAaTh CTATUCTUYECKHUE JaHHBIC, B TOM
yuclie C TOpUMEHEHHEeM TIpaduyeckKuXx METOJOB U
3JIEKTPOHHBIX CPE/ICTB;

[TPGS. YMeHue onepupoBaTh MOHATHIMH: CIyJailHBIN OTBIT
U CIIy9aifHO€ COOBITHE, BEPOSITHOCTh CIIYYailHOTO COOBITHS;
YMEHHE BBIUUCISATH BEPOATHOCTb C HCIOJIb30BAHHUEM
rpauuecKkux MEeTOJ0B; NPUMEHATh (POPMYIbI CIOKEHUS U
YMHOKEHUSI BEPOSTHOCTEH, KOMOMHATOpHbIe (aKThl U
dbopMynbl MpU pelIeHUU 3a/lad; OLIEHHWBATh BEPOSITHOCTH
peasibHbIX  COOBITMIH; 3HAKOMCTBO CO  CIy4YallHBIMU
BEJIMYMHAMU; yYMEHUE NPHUBOJUTH MPUMEPHI MPOSBICHUS
3aKOHa 00IbIINX qucen B MIPUPOTHBIX
U OOIIECTBEHHBIX SIBIICHUSX;

[1P614. YMmenue BoIOMpPATh MOIXOSAIINA U3YYEHHBIH METOT
JUIS pelleHus 3aJadd, paclo3HaBaTb MaTEeMaTUYECKUE
baxTsI

¥ MaTeMaTH4eCKHe MOJENU B MPUPOIAHBIX U OOIIECTBEHHBIX
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C IMO3ULKHA APpYyroro 4€J0BCKa

ABJICHUSAX, B MCKYCCTBE; YMEHHE IIPUBOAUTH IIPUMEPHI
MAaT€MaTHYECKUX OTKPBITUA POCCUHMCKOW U  MHMPOBOH
MAaTE€MaTHYECKOU HAyKU

OK 05. OcymecTBisiTh
YCTHYI0O W IHCHMCHHYIO
KOMMYHHKAITHIO

Ha rocyJapCTBEHHOM
SI3BIKE Poccuiickoit
Qexepanun ¢ y4eTOM
ocoOeHHOCTEeH
COITMAJIBHOTO

u KYJIbTYPHOTO
KOHTEKCTa

JInyHOCTHBIE ~ pE3yNabTaThl  JOJIKHBI
B YAaCTH: 3CTETHYECKOTO BOCIUTAHHUS:

- 3CTETUYECKOE OTHOIIEHUE K MUPY, BKJIKOYAsl 3CTETUKY
ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA, CIOPTA,
Tpy/Ja ¥ 0OIIECTBEHHBIX OTHOIICHUI;

OTpaxkaTh

- CIOCOOHOCTh BOCHPUHHUMATh PA3IUYHBIC BUIBI
WCKYCCTBa, TPaAWIMd W  TBOPYECTBO  CBOETO
W JPYrHUX HApOJOB, OMIyIIaTh SMOIIMOHAIHLHOE

BO3JICHCTBUE UCKYCCTBA;

- yOeXJCHHOCTh B 3HAYUMOCTH I JIMYHOCTH
1 00IIecTBa OTEYSCTBEHHOTO U MHPOBOTO HMCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX Tpaauuun
Y HapOJHOTO TBOPYECTBA

MertanpeameTHble pe3yibTaThl JOKHBI OTPaXKaTh:
OBnazneHue yHHUBEPCAJIbHBIMM KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

a) oOmeHue: - OCYIIECTBIATH
BO Bcex chepax KU3HU;

- pacro3HaBaThb HeBepOaJbHbIE CpPEICTBA OOIIEHUS,
MMOHUMATD 3HAa4YCHHE COLIMAJIbHBIX 3HAKOB,
pacrno3HaBaTh MPEANOCHUIKH KOH(DIUKTHBIX CUTyallun
U CMSATYaTh KOH(IIUKTHI;

- Pa3BEepHYTO U JIOTHMYHO H3JIaraTh CBOIO TOYKY 3pEHUS
C MCTOJIb30BaHUEM S3BIKOBBIX CPEJICTB

KOMMYHUKaAIINH

[1P61. Bnanenue merogamu J10Ka3aTeiabCTB, aIrOpUTMaMu
pemieHus 3aaa4; ymMeHue (GopMyTHpOBaTH OIpPEACTICHHUS,
aKCHOMBI W TEOPEMBI, TPUMEHSTH WX, IPOBOINUTH
JIOKa3aTeIbHBIE PACCYXKACHUS B XO/I€ PEIICHNUS 33/1a4;

[1PG6. YMeHue pemaTh TEKCTOBBIC 337]a41 Pa3HBIX TUTIOB (B
TOM 4YHCIIE Ha TPOICHTHI, JOJW W YacTH, Ha JBIKECHUE,
paboTy, CTOMMOCTh TOBapOB W YCIIYT, HAJOTH, 3aJaddl U3

obnmacT  ympaBleHHS ~ JIMYHBIMU M CEMEHHBIMHU
¢buHaHCaMM);  COCTaBJISATH  BBIPAKEHUS,  ypaBHEHUS,
HEpPaBEHCTBA W MX CHUCTEMBI II0 YCIOBHIO 3aJayH,
UCCIENOBaTh  IOJYYEHHOE  pElIeHWe W OLICHMBAaTh

MPaBI0IN0I00HOCTh PE3yJIbTAaTOB;

[TPGS. YMeHue onepupoBaTh MOHATHIMH: CIyYailHBIN OTBIT
U CIIy9aifHO€ COOBITHE, BEPOSITHOCTh CIIYYailHOTO COOBITHS;
YMEHHE BBIUUCIATH BEPOATHOCTh C HCIOJIb30BAHHUEM
rpauuecKkux MEeTOJ0B; MPUMEHATH (GOPMYIbl CIOKEHUS U
YMHOKEHUSI BEpOSATHOCTEH, KOMOMHATOpHbIE (aKThl U
dbopMynbl MpU pelIeHUH 3a/lad; OLIEHWBATh BEPOSITHOCTH
peasibHbIX ~ COOBITMIH; 3HAKOMCTBO CO  CIy4YallHBIMU
BEJIMYMHAMU; yYMEHUE MPUBOJUTH MPUMEPHI MPOSBICHUS
3aKOHa 00IbIINX qucen B MIPUPOTHBIX
U OOIIECTBEHHBIX SIBIICHUSX;

[1P614. YMmenue BoIOMpPATh MOIXO MMM U3YYEHHBIH METOT
JUIS pelleHus 3aJauyd, paclo3HaBaTb MaTEeMaTUYECKUe
(hakThl

¥ MaTeMaTH4eCKue MOJENHU B MPUPOIHBIX U OOIIECTBEHHBIX
SBIIGHUSX, B HCKYCCTBE; YMEHHE TPUBOINTH MPUMEPHI
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MAaT€MaTHYECKUX OTKPBITUA POCCHUCKOM W  MHUPOBOH
MAaTE€MaTHYECKOU HAyKU

OK  06. IlposBisaTh
IpaXkIaHCKO-
MaTPUOTUIECKYIO
MO3UIIHIO,
JI€MOHCTPUPOBATH
OCO3HAHHOE  IIOBEJCHUE

Ha OCHOBE POCCHUHCKHX
JTyXOBHO-HPABCTBEHHBIX
IIEHHOCTEH, B TOM YHCJIE
C Y4eTOM TapMOHM3AIUU
MEKHAIIMOHATBHBIX

u MEKPENUTHO3HBIX
OTHOIIIEHUW, TMPUMEHSThH
CTaHJApPThI
AHTUKOPPYINLUOHHOTO
MOBEJICHUS

JInyHOCTHBIE  pE3yJabTaTbl  JOJDKHBI  OTpaxkaThb
B YaCTHU:
- IPAKIAHCKOTO BOCITUTaHUS: MIPUHSATHE

TPaJUIMOHHBIX HAIMOHAJIBHBIX, OOIEYETIOBEYECKUX
I'YMaHUCTHYECKHUX

U J€MOKpPaTUYECKUX [IEHHOCTEH;

-aTPUOTUYECKOTO BOCTIUTAHUS:

LIEHHOCTHOE  OTHOIIEHWE K  TOCYJapCTBEHHBIM
CHUMBOJIaM, UICTOPUYECKOMY U MPUPOJHOMY HACIIEIUIO,
MaMSATHUKAM, TpaauLUsAM HapoJoB Poccun,
noctwxkeHusiM Poccum B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTUSX U TPYLIE;

MeranpeaMeTHbIE pe3yabTaThl JOJKHBI OTpaKaTh:
OBnageHue YHUBEPCATbHBIMHU PEryIsTUBHBIMH
NEUCTBUSIMU:

B) OMOITMOHAIBHBIA WHTEIUICKT, MPEATOJIararoIfi
c(hOopMUPOBAHHOCTD:

--CaMOCO3HaHHS, BKJIFOYAIOIIErO CIIOCOOHOCTD

MOHUMAaTh CBOE 3MOIMOHAIBLHOE COCTOSIHUE, BHICTH
HaTpaBJICHUS Pa3BUTUSI COOCTBEHHON SMOIMOHAIBHOM
cdepsl, ObITh YBEPEHHBIM B cebe;

- caMOpEeryJIUpOBaHMs, BKJIFOYAIOIIETO CAMOKOHTPOJIb,
YMEHUE TPUHHMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHHE, CIOCOOHOCTh  aJanTUpoOBaThcs K
SMOILIMOHAIBHBIM M3MEHEHUSM U TIPOSIBIISITH THOKOCTH,
OBITH OTKPBITHIM HOBOMY;

- BHYTpEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTpeMIIeHUE
K JIOCTIDKGHMIO IIeTd W YCIeXy, ONTUMH3M,

[1P61. Bnanenue merogamu J10Ka3aTeiabCTB, aIrOpUTMaMu
pemieHnst 3aja4; yMeHHe (HOPMYIHUpPOBATh OIPEAEICHUs,
aKCHOMBI W TEOPEMBI, TPUMEHSTH WX, IPOBOINUTH
JIOKa3aTeIbHBIE PACCYXKACHUS B XO/I€ PEIICHHUS 33/1a4;

[TP66. YMeHue pemiaTh TEKCTOBBIE 331a4M Pa3HbIX TUIIOB (B
TOM 4YHCJIE Ha TPOICHTHI, JOJW W YacTH, Ha JBIKECHUE,
paboTy, CTOMMOCTb TOBapOB M YCIYT, HAJIOTH, 3aJa4d W3

obmactu yIIpaBJICHUS JINYHBIMU " CEMEUHBIMU
¢buHaHCaMM);  COCTaBJIATH  BBIPAKEHHUS,  ypaBHEHUS,
HEpPaBEHCTBA W HX CHUCTEMBl TI0 YCIOBHUIO 3aJayH,
UCCIIEIOBaTh  NOJYyYEHHOE  pEelIeHHMe U OLEHUBAaTh
MPaBI0IN0I00HOCTh PE3yJIbTAaTOB;

I[IP67. VYwmenue omnepupoBaTh TMOHATUIMH: CpEIHEE

apudMeTHIecKoe, MearaHa, HauOoJblllee W HauMEHBIee
3HAUEHHUs], pa3Max, JUCIEPCHUs, CTaHJAPTHOE OTKIOHEHUE
YHCIIOBOTO Habopa; yMEeHHE U3BJIEKaTh, HHTEPIPETUPOBATH
uH(pOpMallMIO, TPEICTaBICHHYHd B  Tabioumax, Ha
nuarpammax, rpadukax, oTpaxkarollyro CBOMCTBA peabHbIX
IIPOLIECCOB

U SBIICHUH; NPEICTABISATH HHPOPMAIUIO C MOMOUIBIO
TaOJINLL

U UarpaMm; UCCJeI0BaTh CTATUCTUYECKHUE JIaHHbBIE, B TOM
qyucie ¢ TOpUMEHEHHeM Trpaduueckux METOJOB U
3JIEKTPOHHBIX CPEJICTB;

[TP68. YMeHue onepupoBaTh NOHATUAMU: CITYYalHBINA OTIBIT
U ciydaiiHoe cOOBbITHE, BEPOSTHOCTh CIy4aifHOTO COOBITHS;
YMEHUE BBIYUCISATh BEPOSITHOCTh C  HCIOJIb30BAHUEM
rpauuecKux METOJ0B; MPUMEHATH (POPMYIBI CIOKEHUS U
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WHUIMAATUBHOCTh, YMEHHE JEHCTBOBATH, HUCXOJId U3
CBOMX BO3MOKHOCTEH;

- OMMAaTHW, BKIIOYAIOMIEH CIIOCOOHOCTh TIOHHUMATh
SMOLIMOHAJIIBHOE COCTOSIHME JPYIUMX, YYHUTBHIBATH €r0
MIPH OCYIIECTBJICHAN KOMMYHHUKAIIUU, CIIOCOOHOCTh K
COYYBCTBHIO U COINEPEKUBAHUIO;

- COIIMAJIbHBIX HAaBBIKOB, BKIIFOYAIONIUX CIIOCOOHOCTH
BBICTPANBATh OTHOILICHUS
C IPYTHMHU JIIOJIbMHU, 3a00TUTHCSI, TIPOSIBIIATH HHTEPEC U
paspeniath KOH(PIUKTHI

YMHOKEHUSI BEpOSATHOCTEH, KOMOMHATOpHbIE (aKThl U
(GopMyJbl IpU pEIIEHUU 3a]la4; OLIEHHWBATh BEPOSITHOCTH
peaIbHBIX  COOBITHH; 3HAKOMCTBO CO  CIy4yallHBIMH
BEJIMYMHAMU; YMEHUE HIPUBOJUTH IPHUMEPHI IMPOSIBICHUS
3aKOHA 00JIBIINX quce B IIPUPOIHBIX
1 OOIIIECTBEHHBIX SIBJICHUSX;

[1P614. YMmenue BbIOMpPATh NOIXOSAIINN U3YUEHHBIH METO
JUIs pellleHus 3aJadyd, paclo3HaBaTb MaTeMaTHU4YecKue
(bakTsI

U MaTeMaTH4eCKHEe MOJENU B MPUPOIHBIX U 0OIIECTBEHHBIX
ABJIGHUSIX, B HCKYCCTBE; YMEHHME NPUBOJUTH MPUMEPHI
MAaT€MaTHYECKUX OTKPBITUA POCCUHUCKOW U  MHMPOBOHN
MAaTE€MaTHYECKOU HAyKH

OK 07. ConelicTBOBaTh

COXPaHEHUIO
OKpyKarouen cpenpl,
pecypcocOepeKeHHIO,

MIPUMEHSITh 3HaHUA

00 W3MEHEHHWH KIIUMATa,
MPUHIUIBL  OEPEKITBOTO
MIPOU3BOJICTBA,

3¢ HEeKTUBHO N1eHCTBOBATH
B Ype3BbIYANHBIX
CUTYaIUsX

JIngHOCTHBIE  PE3yJbTaThI JOJKHBI
B YaCTH: PKOJIOTHYECKOTO BOCIIUTAHUS

- aKTHUBHOE HENPUATHUE NEUCTBUM, MPUHOCSIIIUX BpPEL
OKpY»Kalolllel cpene;

- yMEHHE  IPOTHO3UPOBATH
JKOJIOTHYECKUE  ITOCIEICTBHS
JEUCTBUM, IPEOTBPALIATh UX;

- pacuIiMpeHue OIbITa JACATEIBHOCTH 3KOJOTHYECKOU
HaIpaBJICHHOCTH;

OTpaxarth

HeOJIaronpusITHbIC
PEINPUHUMAEMBIX

MetanpeaMeTHbIe Pe3yJIbTaThl JOJDKHBI  OTPaKaTh:
OBnazgeHue YHUBEPCAIbHBIMU y4eOHBIMH
[103HABATENbHBIMU JEHCTBUSIMM:

0) 6a30BbBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- paspabarhiBaTh IUIAH  PCIICHUS  MPOOIEMbI
C y4eTOM aHaJM3a MMCIOUIMXCS MaTepHabHBIX

U HEMATEpUaAJIbHBIX PECYPCOB;
- OCYLIECTBJISITH IICJICHAIIPABJICHHBIM MOUCK INEpEeHoca

[1PG1. Bnamenue MeromaMu JOKA3aTelbCTB, aJrOpUTMaMU
pelieHns 3ajady; yMeHue (GopMynHpoBaTh OMNpeAeTeHUS,
AKCUOMBI M  TEOPEMBI, MPUMEHATh MX, MPOBOAUTH
JOKa3aTeNbHbIE PACCYXACHUS B X0JI€ PELICHUS 3a/1a4;
[IP64.  VYmenue omnepupoBaTh MOHATUSIMH: (DYHKIIHS,
HenpepbiBHas (QyHKIuUs, NpPOU3BOAHAsA, IepBooOpa3Hasi,
OTIpEIeNICHHBIN WHTErpai; yMEeHHEe HaXOIUTh MPOU3BOJIHbBIE
JJIEMEHTapHBIX  (YHKUIUH,  HCHONB3ys  CHPaBOYHBIC
MaTepuasbl; UCCIEI0BATh B MPOCTEHIINX clydasx (yHKIHH
HAa MOHOTOHHOCTb, HaXOJUTh HAUOOJbIINE U HAaUMEHbILINE
3HaYeHUs] (QYHKUIUN; CTPOUTh TrpaduKd MHOTOUYIEHOB C
UCIIOJIb30BAHMEM amrapaTta MaTeMaTU4YeCKOTO aHaH3a;
OPUMEHITh TMPOUM3BOJHYIO TPU pEIIeHUWH 337ady Ha
JBUKEHHE; pelaTh MPaKTUKO-OPUEHTHPOBAHHBIC 3a]a4l Ha
HauOOJbIINEe W HAUMEHbBIIKME 3HAYCHHUS, HA HaXO0XKJICHUE
MyTH, CKOPOCTH U YCKOPEHUS

[1P65. YmMeHue omepupoBaTh MOHATHUSMU: pallMOHATBHAS

14



CPEICTB " croco6oB JCHCTBHS
B MPO(ECCHOHAIBHYIO CPENY;

- yYMeTh TICPEHOCUTHh 3HAHUS B II03HABATCILHYIO
Y TIPAKTHYECKYIO 00JIaCTH KU3HEICATCILHOCTH;
OBnajseHne YHUBEPCATBHBIMH KOMMYHUKATHBHBIMU
JICACTBUSMU:

0) coBMecTHas! ACSITEIbHOCTD:

- TpeiaraTh HOBBIC TMPOEKTHI, OIICHUBATH HJICU
C TO3WIUU HOBU3HBI, OPUTUHAIHHOCTH, TTPAKTHIECKOM
3HAYUMOCTH;

Omnanenne VHHUBEPCATbHBIMA PETYIATUBHBIMHU
NEUCTBUSIMU:

0) CaMOKOHTPOJIb!

- J1aBaTh OIICHKY HOBBIM CHTYyallHsIM, BHOCHTH
KOPPEKTHUBBI B I€ATEIbHOCTh, OLICHUBATh COOTBETCTBUE
Pe3yNIbTaTOB LENIM

¢byHKIMsA, moka3zaTenbHas (DyHKIMSA, CTENEeHHAs (QYHKIHS,
JorapupmMuIecKas GbyHKIHA, TPUTOHOMETPUUECKHE
¢yHkuM, oOpaTHbIe (DYHKIWMW; YyMEHHE CTPOUTH I'paduKu
U3yYCHHBIX (YHKIMHA, HWCHOJB30BaTh TpaduKH  TpU
U3yUCHUH IIPOLIECCOB
W 3aBUCHMOCTEH, TIPH pPEIIeHUH 3a/ad U3 APYruX y4eOHBIX
NpeMETOB W 3aJad M3 pEajbHON JKW3HU; BBIpaXaTh
dopMynaMu 3aBUCUMOCTH MEX/Ty BETHUYNHAMU;

[TP66. YMeHue peniaTh TEKCTOBBIE 331a4d Pa3HbIX TUIIOB (B
TOM 4YHCIIE Ha TPOICHTHI, JOJW W YacTH, Ha JBIDKEHUE,
paboTy, CTOMMOCTh TOBapOB W YCIIYT, HAJOTH, 3aJaddl U3
oOracTh  ynpaBieHHS  JTUYHBIMA W CEMEHHBIMH
¢buHaHCaMM);  COCTaBJIATH  BBIPAKEHHUS,  ypaBHEHUS,
HEpaBEHCTBA M WX CHCTEMBI IO YCJIOBHIO 3a/Ia4H,
UCCIIeIOBaTh  IOJIyYEHHOE  pELIeHHe M OLCHMBATh
IPaBIONOI00HOCTh PE3yIbTATOB;

[1P614. YMenue BoIOMpATh MOAXOAAIINN U3YICHHBIH METO/T
JUId  pelIeHus 3a/Ja4yd, paclo3HaBaTh MaTeMaTU4eCKue
(bakThl

U MaTeMaTHYECKUE MO B IIPUPOAHBIX M OOLIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; yMEHHE IPUBOJIUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUMCKOW W MHUPOBOHU
MaTeMaTH4eCKOM HayKu

IIK 1.1

BoInoyHATE paboThl M0 MOHTAXKY AJIEKTPOIPOBOJIOK BCEX
BUJIOB (KpOME MPOBOJIOK BO B3PHIBOOIACHBIX 30HAX).

- YMCTb paCCUYUTBIBATb MOIIHOCTHU, TOKAa W HAIIPSIKCHUSA B
DJICKTPOMOHTAXKHBIX pa60TaX.

- 3HaTb MPAKTHUYCCKUC IIPUMECPBI paCUYCTOB U UX BJIIMAHUC HA|
BBI60p 060pyz[013aH1/151 H 0€30I1aCHOCTD QJICKTPUYICCKUX ueneﬁ.
-  YMCTb HCHOJB30BATb TCOMETPHUYCCKUC TIPUCMBI IIpU|

MOHTAXXC 1 YCTAHOBKC 3J'IeKTpOO60py,Z[OBaHI/I5{
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-  YMCHHC IUIaHUPOBATb MW pasMCllaTb JJICKTPHUYCCKUC

CHUCTEMBI.

-yMeEThb OPUMEHSATh TPUTOHOMETpUYeckne (QYHKIMHA U
(bopMyJbl pu HacCTpOUKe " BBIPABHUBAHUH
HIIEKTPOOOOPYI0OBAHUS. — IIOHUMATh 3HAYCHUE]

TPUTOHOMETPUU JUISI TOYHOTIO PACIOJIOKEHUS JIIEMEHTOB
PIEKTPUYECKUX LENen

- 3HAaTb MCTOABI pacuceTta IMapamMcTpOB ueneﬁ, BKJIIO4asd
COINMPOTHUBJIICHUEC, MTHAYKTUBHOCTb U CMKOCTE.

IIK 2.1

BEITOHATE pa6OTBI M0 MOHTaXy OCBCTHTCIBHOIO

000pyI0BaHUS.

- YMCTH PpaCCUHHUTHIBATH MOIIMHOCTHU, TOKAa W HAIIPSIKCHUSA B
DJICKTPOMOHTAXHBIX pa60TaX.

- 3HAaTb MPAKTHYCCKHUEC MPHUMEPHI PACUCTOB U UX BJIIMAHHUC HA
BBHIOOp 000PYIOBaHUS U O€30TTACHOCTH AJICKTPUUECKUX TIETICH.
- YMETh HCIOJIB30BaTh T'€OMETPUYECKUE TIPUEMBI IIPH
MOHTa)K€ U YCTAHOBKE 3JICKTPOOOOPYIOBaAHUS

- yMEHHE IUIAaHHPOBAaTh H pa3Menlarh dIICKTPUYCCKHE
CHCTEMBI.

-yMETh  TPUMEHSTh TPUTOHOMETpUYECKHE QYHKIUH W
(bopmyIbI npu HACTpOUKe u BBIPABHUBAHUY]
PIIEKTPOOOOPYIOBAHHSI. —  TOHUMATh  3HAYCHUC)
TPUTOHOMETPHH JUISI TOYHOTO PACIIOJIOKEHUS DJIEMECHTOB
DIIEKTPUUYECKHUX TIeTIeH

- 3HAaTb MCTOAbI pacdYCTa IapaMCTpPOB ueneﬁ, BKJIKO4as]
COIIPOTHUBJICHUEC, UTHAYKTUBHOCTb U CMKOCTb.

IIK 3.1

'YcTaHaBIUBaThH
yCTPOMCTBA.

n  TIOAKIIFOYAaTh

pacnpeaciimTCIbHBIC

- YMCTb paCCUUTLIBATH MOIITHOCTHU, TOKA U HAIIPSAKCHUS B
PJICKTPOMOHTAXHBIX pa60TaX.
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- 3HATb MNPAKTHYCCKHEC ITPUMCPBI paCUYCTOB U UX BJIIMAHNC HA
BEIOOP 000PYIOBaHMS B OE30TTACHOCTH YJICKTPHYECKUX IICTICH.

- YMETb UCII0JIb30BaTh FT€OMETPUUECKUE TPUEMBI TIPU
MOHTa)KE U YCTaHOBKE 3JIEKTPOOOOPYA0BaHUS

- YMCHHUEC IUNIAHUPOBATH U pa3MCIIaATh SJICKTPUYCCKUEC
CUCTCMBI.

-yMETb NPUMEHATh TPUTOHOMETPUUECKHE PYHKIUN 1
(hopMyIIBl IPU HACTPOUKE U BRIPABHUBAHUU
QIIEKTPOOOOPYIOBaHMS. — IIOHUMATh 3HAaYEHUE
TPUTOHOMETPHUH JJI1 TOYHOTO PACIIOJIOKEHUS HIEMEHTOB
PIEKTPUYECKUX LeTei

- 3HAaTb MCTOABI pacdc€Ta IapaMeTpPOB ueneﬁ, BKJIrO4as
COIIPOTUBJICHUEC, MHAYKTUBHOCTb U €MKOCTD.
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2. CTPYKTYPA U COJEP KAHUE OBIIIEOBPA30OBATEJIbHOM

JUCLUIINHDBI

2.1. O0beM JUCHUILIHHBI M BBl y4eOHOH padoThl

Bua yueOHoii paboTbl O0bem B
yacax

O0beM 00pa3oBaTeIbHONH MPOrpaMMBbl AU CHUILTHHBI 268

B T.4.

KOMOMHHUPOBaHHbBIE 3aHATUS 248

KOHTPOJIbHBIE Pa0OTHI 20

OcHoBHOE coJepKaHue 176

IIpodeccnoHaAILHO OPHEHTHPOBAHHOE CO/AEpPKAHHE (CoaepiKaHue 76

NMPUKJIAJTHOTO MOYJIfA)

IMpomexyTounas arrectanus (9K3aMeH) 16
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2.2. TeMaTH4YeCKUH IVIAH U COACPKAHME TUCHUILINHBI

HaunmenoBanme Conepxanue yueOHOro Marepuajia (OCHOBHOE U PO ecCHOHAIBLHO OPMEHTHPOBAHHOE), Oo0bem | @opmupyembie
pa3aesioB U TeM J1adopaTopHbIe H NMPAKTHYECKUE 3aHATHS 4acoB KOMIIeTEeHIIH U
1 2 3 4
OcHOBHOE co/Iep:KaHue
Pasznea 1. IloBTOpenne kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 16
Tema 1.1. CopepxaHue yueOHOro Marepuaia 2
ensb " 3anauyu | llens u 3agaunM MaTeMaTUKHU MPU OCBOCHHWU CIEIUATBHOCTH. ba3oBbie 3HAHUS U yMEHHUs IO
MaTEeMaTUKU MaTeMaThKe B MpodecCuoHaIbHON U B TTOBCEAHEBHOMN NEATEHOCTH. MHOXECTBO, OTIEepaIuu OK-01, OK-02,
npu OCBOEHHHM | HaJl MHOKECTBAMH, TuarpaMMmbl Diiepa-Benna. Mcronb30BaHne TEOPETUKO-MHOKECTBEHHOTO OK-03, OK-04,
CHEIUaIbHOCTH. ammapaTta Ui OMHWCAHHWS PEAIbHBIX TPOIECCOB H  SBICHWH B MPO(PECCHOHATBLHON OK-05, OK-06,
MHoOXecTBa 1 JIOTUKa NESTETLHOCTH, TIPH PEIICHUH 3a/1a4 U3 IPYTUX TUCIUIUINH OK-07
Tema 1.2. Conepxkanne yaeOHOTo MaTepuasa 2 IIK 1.1, IIK 2.1,
Uucna u BRIYUCICHUS Harypansubie u nenble yucna. [Ipu3Haku AeTMMOCTH NEbIX Yuces. PalMoHabHBIE 4YHCIA. IIK 3.1
OOBIKHOBEHHBIE M JIECATUYHBIC IPOOH, MPOIEHTHI, OCCKOHEYHBIC IMEPUOJIUYECKHE TPOOH.
ApudmMeTnueckre OIepalud ¢ palMoOHAIBHBIMA YHCIAMHU, TPEoOpa30BaHUsS YHCIOBBIX
BbIpakeHU. JlelicTBUTENbHBIE 4Yucla. PanuoHanbHble HW  UpPpANMOHAIBHBIE  YHCIA.
ApudmMeTnueckre orepanuu ¢ JICHCTBUTEIbHBIMH uuciaamMu. [IpuOmmkEHHBIC BBIYMCICHUS,
MpaBUJIa OKPYIJICHHS, IPUKUIKA U OIICHKA PE3YJIbTaTa BRIYUCICHUH
Tema 1.3. Coneprkanue yaeOHOro MaTepuasa 2
ToxnecTBa u | ToxaecTBa W TOXKJIECTBEHHBIC MpeoOpa3oBaHMs. YpaBHEHHWE, KOPEHb YpaBHCHMS.
TOXICCTBEHHBIC HepaBeHncTBO, pemieHne HepaBeHCTBA. MeToa HHTEpBalOB. PerieHue 1enbix u JApoOHO-
npeoOpazoBaHus paloHaIbHBIX YpaBHEHHUM U HepaBeHCTB. [IprMeHeHne ypaBHEHHI 1 HEPABEHCTB K PELICHUIO
VYpaBHeHus, MaTeMaTHYeCKHX 3aJa4 U 3a/1a4 U3 pa3IN4HbIX 00JacTeil HayKu U peasibHOM ku3HU. CHUCTeMbl
HEPaBCHCTBA W HUX | U COBOKYMHOCTH pallMOHAJbHBIX YpaBHEHUN U HepaBeHCTB. CHCTEMBI JIMHEHHBIX YPaBHEHUN.
CUCTEMBI Pemenne npukiaaHbIX 3a1a4 ¢ TOMOIIBIO CHCTEMBbI JIMHEHHBIX YpaBHEHUI
Tema 1.4. IIpogeccHOHAILHO OPHEHTHPOBAHHOE COAEPKAHUE 4
[IponieHTHBIE [Ipumenenue npoOeit U MPOIEHTOB TSI pelIeHHs MPUKIAIHBIX 33124 U3 PA3TUYHBIX OTpacieit
BBIUUCIICHUS 3HaHWUN U peasbHOU Ku3HU. [IpubnmkEHHBIE BEIYMCICHUS, TTPABHUIIa OKPYTIICHUS, IPUKUIKA U

B IpodeccHOHATbHBIX

OIICHKa PpE3yJibTaTa BBIUKCIICHUH. Pa3Hble CIIOCOOBI BBIUMCIICHHS ITPOLCHTOB. HpOI_IeHTHBIe
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3aja4yax BBIYMCIIEHUS B NpOoQeCcCHOHANbHBIX 3ajaudax. lIpuMeHeHue ypaBHEHUH U HEPABEHCTB K
peIIeHNI0 MaTEMaTHYECKHX 33/1a4 U 33]1a4 M3 pa3IMYHbIX 00JacTell HAYKH U PeaTbHOU KU3HU
Tema 1.5. CopepxaHue yueOHOT0O MaTepralia 2
IlocnenoBaTenpHOCTH ITocnemoBaTenLHOCTH, CIIOCOOBI 3aJlaHU OCJIEIOBATEIILHOCTEH. MonotoHHBIE
U MIPOTPECCUU MOCJIEOBATEbHOCTU. ApHdMeTHUecKas M TeoMeTpuueckas nporpeccud. beckoHedHo
yObIBaroIas reomerpudeckas mporpeccusi. Cymma 6€CKOHEUYHO YOBIBAIOIICH T€OMETPUUECKON
nporpeccun. dopMyna CIOXHBIX HPOLEHTOB. Vcmonap3oBaHME MpOrpeccuu Njsl pelieHus
peayIbHBIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa
Tewma 1.6. Conepkanne yaeOHOro MaTepuaa 2
OyHKIMU U TpaduKu Oynkuus, crnocodbl 3aganus QyHkiuuu. I'padux Qynkumu. B3anmuHo oOparHble (QyHKIHH.
Ob6nacTh ompezneneHUss U MHOXKecTBO 3HaueHUU ¢GyHkiuu. Hymu ¢ynkumu. [Ipomexyrku
3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE QYHKITUN
Tema 1.7. Conepkanne yaeOHOTro MaTepuaa 2
BxoiHOM KOHTPOJIb Brruucnenuss u mpeoOpazoBanusi. YpaBHEHHS M HepaBeHcTBA. Ilporpeccun. OyHkumm u
rpaduku
KonTtponbHas padoTa no pasaeny |
Pasznen 2. Crenenu u kopuu. CteneHHas, nokasarejbHas u Jorapupmmuyeckasi QyHKIus 46
Tewma 2.1. Coneprkanne yaeOHOro MaTepualia 4
ApubmMeTnueckuit ApubdMeTnuecknii KOpeHb HATypallbHOW cTeneHu. J[ecTBus ¢ apupMEeTHIeCKUMU KOPHSIMU
KOpPEHb N—OW CTENEHU N—oil CTeneHn OK-01, OK-02,
Tema 2.2. Copepxanue yueOHOro Marepuaia 4 OK-03, OK-04,
Crenenn. CranpaptHas | CteneHb ¢ IeidbiM TokazareneM. CranumaptHas ¢opma 3alucd JIeHCTBHTEIBHOTO YHCIA. OK-05,
dbopma 3anucu | Mcnonb3oBanue monaxofsmerd ¢GOpMbl 3amucy  JIEHCTBUTENBHBIX YHCENT JUIsl pelleHus OK-06,
JEUCTBUTEILHOTO YMC/IA | MPAKTUYECKUX 3a7ad M MpeacTaBieHUs NaHHBIX. CTeneHb C palMOHAIBHBIM IOKa3aTeseM. OK-07
CroiictBa ctenenu. [IpeoOpazoBaHne BhIpaKEHHUN, COJEPKAIINX CTEMEHHU C PAlUOHAIbHBIM IIK 1.1, IIK 2.1,
MOKa3aTeleM 1IK 3.1
Tema 2.3. Conepxanue yueOHOTO MaTepuana 2
Crenennas GyHKIUSA CrenenHas (yHKIMS C HaTypalbHBIM M IENbIM Toka3ateneM. EE cBoiictBa u rpaduk.
CpoiicTBa u rpaduK KOpHS N-Oi CTETIIeHH
Tema 2.4. Coneprxanue yueOHOTO MaTepuana 4

20




HppaunonaisHbie
YpaBHEHUS
Y HEPaBEHCTBA

Pemrenne nppaliMOHAIBHBIX YPABHEHUN U HEPABEHCTB

Tema 2.5.
[IpuMeHeHHEe  CBOWCTB
CTETIEHHON (YHKLINU

Conepkanue ydaeOHOTo MaTepuaa

Hcnonb30BaHue CBOMCTB cTeNEHHOM (DYHKIIMU NPU PEIIEHUHN YPaBHEHUN U HEPABEHCTB

KonTtponbHas pabora no temam 2.1 - 2.4 paznena 2

Tema 2.6.

Coneprxanne yaeOHOro MaTepuaa

[TokazarenbHas [TokazarenbHas QpyHKLUSA, €€ CBOMCTBA U TpaduK

byHKIIAS,

€€ CBOMCTBA

Tema 2.7. Conepkanne yaeOHOTo MaTepuaia

[TokazarenbHbIE [Toka3zaTenbHbIE ypaBHEHHS U HEPABEHCTBA

ypaBHEHUS

Y HEPaBEHCTBA

Tema 2.8. Coneprkanne yaeOHOro MaTepuasa

IIpumenenne  CBOMCTB | PemeHne nmokas3aTenbHBIX YpaBHEHUH M IOKA3aTEIbHBIX HEPABEHCTB
NI0Ka3aTeNIbHON KonTtponpHas padota o temam 2.6 - 2.7 paznena 2
byHKIIUN

Tema 2.9. Coneprkanne yaeOHOro MaTepuaa

Jlorapupm yucna. | Jlorapudwm uncna. JlecaTHIHBIN U HATYypaJIbHBINA JTOTapU(OMBI
JecsaTranbrit

u HaTypajbHbII

sorapudmbl

Tewma 2.10. Copepxanue yueOHOro Marepuala

CgoiicTBa norapupmoB

[IpeoOpazoBaHue BEIpAKEHUI, COIEPIKALTUX JTOTapU(PMBbI

Tema 2.11.
Jlorapudmuueckas
(dyHKIHS, ee CBOICTBa

CopepxaHue yueOHOTro MaTeprala

Jlorapudpmuueckas GyHKIMsL, €€ CBOHCTBA U Tpaduk

Tema 2.12.

Copepxanue yueOHOTO MaTepHuala
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Jlorapudmmueckue

Jlorapugmuueckue ypaBHEHHs 1 HEPABEHCTBA

ypaBHEHHUS "
HEpAaBEHCTBA
Tema 2.13. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COACPKAHME 4
Jlorapupmsl B mpupoze | [Ipumenenue norapudma. Vcropus pasButus marematuku. Jlorapudmuueckas crupaib B
Y TEXHUKE npuposie. Ee warematnueckue cBoicTtBa. Hcmonb3oBanue TpadukoB (PYHKIMH s
HCCIIEIOBAaHUS TPOLIECCOB U 3aBUCUMOCTEW, KOTOpbIE BO3HMKAIOT IPU PEIICHUHU 3a7ad M3
pa3aMYHbIX 00JaCTe HAYKH U peaJIbHOM JKHU3HU
Tema 2.14. Conepkanne yaeOHOro MaTepuaa 2
[Ipumenenne Pemenne norapugmMuueckux ypaBHEHH 1 HEPABEHCTB
norapu(MoB K pemennio | Konrpossnas padora mo temam 2.9 - 2.12 paszaena 2
3a/1a4
Paszpnen 3 IlpsiMble M IVIOCKOCTH B IPOCTPAHCTBE 14
Tewma 3.1. Coneprkanue yaeOHOTo MaTepuasa 2
[ToBTOpEHME OcHoBHble (uUrypsl, (akTel U Teopembl MIaHUMETpUU. OCHOBHBIE MOHATUS CTEPEOMETPUU.
IIJITAHUMETPHUU. Touka, mpsimasi, MIOCKOCTh, HpocTpaHcTBO. [loHSATHE 00 aKCMOMATUYECKOM IOCTPOEHUH
OcHOBHBIE MOHATHS | CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX
CTEPEOMETPUHU
Tewma 3.2. Coneprkanue yaeOHOro MaTepuasa 4
[IpsimMble U TIOCKOCTH B3aumHoe pacnosiokeHHe MpsMBbIX B IMPOCTPAHCTBE: IEpECEeKalolIuecs, MapajlelibHble U OK-01, OK-02,
B IIPOCTPAHCTBE. | CKpelluBawmuecs Mnpsmeie. [lapamienbHOCTh MNPSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE: OK-03, OK-04,
[TapamnenpsHOCTB napajuieNibHble MPsIMbIE B MPOCTPAHCTBE, MapaUIeIbHOCTh TPEX MPSAMBIX, MapaieIbHOCTh OK-05, OK-06,
OPAMBIX,  IOPAMOM M | MPAMOM M IUIOCKOCTU. YTIBI C COHANpPaBICHHBIMU CTOPOHAMM, YroJl MEXAY NPSIMBIMU B OK-07
IIJIOCKOCTH, IUNIOCKOCTEN | mpocTpaHcTBe. [lapamnenbHOCTh  IUIOCKOCTEH: MapaijiesibHble  IUIOCKOCTH, CBOMCTBa IIK 1.1, ITIK 2.1,
napajuienbHbIX Iiockocteil. [lpocreiimme mnpocTpaHCTBEHHBbIE (GUIYpPHI HA IIOCKOCTH: IIK 3.1
TeTpa’p, KyO, mapajuiesenues, NoCTpoeHHe CeUeHHH
Tema 3.3. Conepxanue yueOHOT0 MaTepuaa 2
[lepnieHIMKYIAPHOCTD [lepneHIUKyYIApHOCTD MPSAMOUM U IUIOCKOCTU: NEPHIEHIUKYISPHBIE MPSMBIE B MIPOCTPAHCTBE,
MPSIMBIX IpsIMBIE MMapaJUIENbHbIE U NEPIEHANKYISIPHBIE K INIOCKOCTH, NPU3HAK NEPIEHAUKYISIPHOCTH

U IUIOCKOCTEN

HpHMOfI 1 INIOCKOCTH, TCOPEMA O HpﬁMOﬁ HepHeHI[HKYHHpHOﬁ IJIOCKOCTH
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Tema 3.4.

Conepkanue ydaeOHOTO Marepuaa

Yrusl Mexay NpsMbIMH
U IJIOCKOCTSIMU

Yrubl B IPOCTPAHCTBE: YroJl MEXAY IPSAMOM M INIOCKOCTBIO, ABYIPAHHBIA YrOJI, JIMHEHHBIN
yroJ IBYTPaHHOTO yria. [lepreHuKyisp 1 HaKJIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 IIOCKOCTH,
paccTosiHME OT TPAMOM 10  IUIOCKOCTH, TpOeKHus (Gurypbl Ha  IUIOCKOCTb.
[lepneHIUKYISIPHOCT  IUIOCKOCTEH: TNPHU3HAK IEPIEHIUKYISPHOCTH JBYX INIOCKOCTEH.
Teopema o0 TpEX nepneHaMKyIsIpax

Tema 3.5. IIpodeccHoHAILHO OPHEHTHPOBAHHOE COJACPKAHUE 2
[IpsimbIe ¥ IIOCKOCTH Pacrionoxkenrie mpsMBIX W IJIOCKOCTEH B OKpyXKawiieM Mupe (Ipupoje, HCKYCCTBE,
B IIPAKTUYECKMX 3aJa4aX | apXUTEKType, TeXHUKe). Pernenne npakTHKO-OpHEHTUPOBAHHBIX 3a]1a4
Tewma 3.6. Coneprkanne yaeOHOTo MaTepuasa 2
OcHOBHBIE B3anMHOe pacnoiokeHue NpsIMbIX M IUIOCKOCTEN B TpocTpaHcTBe. [locTpoeHne ceueHui
MIPOCTPaHCTBEHHbIE KonTtponsHas pabota no paszgeny 3
burypst
u nux
B3aMMOPACHOJIOKEHHE
Pa3nen 4. KoopauHaTtbl 1 BEKTOPbI B IPOCTPAHCTBE 12
Tema 4.1. Conepkanne yaeOHOro MaTepuasa 2
BexkTopsl B | BexTop Ha muockoctu M B mpocTpaHcTBe. CIOKE€HUE W BBIYMTAHHUE BEKTOPOB. YMHOXKEHHE
MIPOCTPAHCTBE. BeKTOpa Ha uucio. Paznoxenue Bekropa mo TpEM HEKOMIUIaHApPHBIM BekTopam. [IpaBuio
JlelicTBUS C BEKTOpaMHU | mapajuienenunena. PerieHue 3aaav, CBS3aHHBIX C TPUMEHCHHEM TMpaBWII JICHCTBHH C
BEKTOPaMH
Tema 4.2. CopepxaHnue yueOHOro Marepuala 4
Koopaunatst B | [IpsmoyronpHas cucrema koopauHat B mpoctpanctBe. Koopaunatel BekTopa. Ilpocteitmue OK-01, OK-02,
IIPOCTPAHCTBE. 3a/layd B KOOPJAMHATAX. YToJl MexIy Bekropamu. CKajasipHOE€ NpPOU3BEACHHE BEKTOPOB. OK-03, OK-04,
[Ipocreitmue 3aJ1auM | Beiuucienue yrioB Mexay NpSAMBIMU U IIIOCKOCTAMU. KoOpAMHATHO-BEKTOPHBIN METOA MpHU OK-05, OK-06,
B KOOpJMHATaX pELIEHUH T€OMETPUUECKUX 3a/1a4 OK-07
Tema 4.3. IIpodeccHoHAILHO OPHEHTHPOBAHHOE COAEPKAHUE 4 HK L1, ITK 2.1,
IIpaxTuko- KoopaunatHast miockocTb. BprunciaeHue pacCTOSHMN W IUIOINAAEH HAa KOOPAWHATHOMU K s.1
OPHUEHTHUPOBAaHHbBIE miockoctu. KonnuecTBeHHbIE pacueTsl
3aJ1a4u Ha
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KOOPJIMHATHOM

IJI0OCKOCTH
Tewma 4.4. CopepxaHue yueOHOT0O MaTepralia 2
Pemienne  3amau  Ha | KoopanHaTHO-BEKTOPHBIH METOA TPHU PEUICHHHM TeOMETPUYECKHX 3aaad. PemeHue 3amad,
KOOPJIMHATBI CBSA3aHHBIX C NPHUMEHEHHWEM TpPaBUJ JEHCTBUN C BEKTOpaMH. 3aJayd IUIAHUMETPUU U
1 BEKTOPbI CTEPEOMETPUN U METOJbI UX PELICHUS
KonTponsHas pabora no paszaeny 4
Paspen 5. OcHoBbl TpUroHoMeTpud. TpUroHOMeTpHYeCKHEe (PYHKIIUH 30
Tema 5.1. Conepkanne yaeOHOTro MaTepuaa 4
OcHoBel TpuronoMerpun | CuHyc, KOCHHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHTEHC
YHCIIOBOTO apryMeHTa. Tpuronomerpuueckas OKPYXHOCTb, ornpezeneHne
TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMeHTa
Tema 5.2. Coneprkanne yaeOHOro MaTepuasa 4
OcHOBHBIE [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX BbIpakeHUH. (OCHOBHBIE TPUTOHOMETPHYECKUE
TPUTOHOMETPHUECKHE (hopmyIibt
TOXKIECTBA OK-01, OK-02,
Tewma 5.3. Conepxkanne yaeOHOro MaTepuasa 2 OK-03, OK-04,
[Tepuoanueckue Oynkuus. Ilepuonuueckue Qynkuuu. TpuroHomerpuueckue (GYHKIUU, HX CBONCTBA U OK-05, OK-06,
GbyHKLIMY. rpaduku OK-07
TpuroHomerpuyeckue 1IK 1.1, IIK 2.1,
GbyHKIIUN IIK 3.1
Tema 5.4. Cogepxanue yueOHOro Marepuala 2
[IpeoGpazoBanue CxaTue u pacTsbkeHue TpaduKoB TPUTOHOMETPUUYECKUX (DYHKITUH.
rpaguKoB [IpeoOpaszoBanue rpauKOB TPUTOHOMETPHUUECKUX (YHKIIHIA
TPUTOHOMETPUYECKHUX
GbyHKIM
Tema 5.5. IIpogdeccHOHAILHO OPHEHTHPOBAHHOE COJAECPKAHUE 4
Onucanue Hcnonbs3oBaHue CBOMCTB TPUTOHOMETPUYECKUX (DYHKIHMH B MpodecCHOHANbHBIX 3ajaydax.
IIPOU3BOJICTBEHHBIX Hcnonb3oBanue rpagukoB (GyHKINN A7 MCCIEIOBAHUS IPOLIECCOB U 3aBUCUMOCTEH, KOTOphIE

nmponeccos € IMOMOMIBIO

BO3HHUKAIOT ITPU PCHICHUU 3aa4 U3 OPYTHUX y‘le6HLIX JUCHUIIINH U peaHLHOﬁ KU3HU
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rpaduKoB QYHKITHIA

Tema 5.6. CopepxaHue yaeOHOTO MaTepralia 2
Oo6patHsbie Obparnbie pyakuun. OOpaTHbie TpUroHOMeTprudeckue GyHkuu. VX cBoiicTBa u rpaduku
TPUTOHOMETPUUECKHE
byHKIIUN
Tema 5.7. Conepxkanue yaeOHOro MaTepuasia 8
Tpuronomerpuueckue Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI
ypaBHEHUS
Tewma 5.8. Conepkanue yaeOHOTO MaTepuasa 2
Tpuronomerpuieckue [IpuMepsl TpUTrOHOMETPUYECKUE HEPABEHCTBA. PelleHne MpocTermmnX TPUrOHOMETPUUYECKHUX
HEPaBEHCTBA HEPaBEHCTB B TOM YHCJIE C UCTIOJIB30BAHUEM CBOMCTB (DYHKIIHIA
Tema 5.9. Conepkanne yaeOHOro MaTepuaa 2
Pemenue 3a1a4 | TpuronoMmeTpuieckne BbIpaKEHUs, YpaBHEHMs M HEPaBEHCTBA
TPUTOHOMETPHUHU KonTtponbHas padoTa no pasaeny 5
Pa3nen 6. [IpousBoaHasi pyHKIUM, ee MIPUMEHEHHE 30
Tema 6.1. | Conepsxanne yaeOHOTO MaTepuasa 2
MOHOTOHHOCTB [IpomexyTkr MOHOTOHHOCTH QPYHKUUU. MakcuMyMbl 1 MUHUMYMbI (pyHKIIMU. Hanbombiiee u
GyHKIMU. DKCTPEMYyMBI | HAUMEHbIIICE 3HAUCHUE (PYHKIIMU Ha TIPOMEKYTKE
byHKINHA. Touku OK-01, OK-02,
SKCTpeMyMa OK-03, OK-04,
Tema 6.2. [lonsitue Coneprkanne yaeOHOro MaTepuaa 4 OK_%SI% 001;_06’
0 HenpepeIBHOCTH | HenpepsiBHbIE GyHKIMHU. MeTo1 MHTEPBAJIOB [Tl PEIICHUS HEPAaBEHCTB ]
byHium IIK 1.1, IIK 2.1,
Tewma 6.3. Copepxanue yueOHOro Marepuala 2 1K 3.1
[TpousBonnas pynkuun | [MpowsBognas ¢yHKuuu. [Ipou3BoaHBIC 37IEMEHTAPHBIX (GyHKIUHA. DOPMYIBI HAXOKIACHHS
ITPOU3BOIHOM CYMMBI, IPOU3BEAEHHS M YACTHOTO
Tema 6.4. Conepxanue yueOHOTO MaTepuaa 4
I'eomerpuueckuii cMmeicha | ['eomeTpudeckuil CMBICT MPOU3BOAHON (QYHKIMM — YIJIOBOM KO3(DUIMEHT KacaTelbHOH K
IIPOU3BOTHOM rpaduky (yHKIMU B TOUKE. Y paBHEHUE KacaTelbHOU K rpaduKy GyHKIUU

25




Tema 6.5.

PusnuecKkuin CMBICII
IIPOU3BOTHON

B IpodecCHOHATBHBIX
3a1adax

Hpocbeccnona.nbﬂo OPHCHTUPOBAHHOE€ COACP/KAHUEC

Ousnueckuit (MEXaHMYECKHI) CMBICT TPOou3BOAHOU. [IpuMeHeHne NPOU3BOAHOW IS
OTIpE/IENIEHNUs] CKOPOCTH IpOIecca, 3aJaHHOTO (hOpMYIIOi HiH rpadukom

Tema 6.6. Conepxkanue yaeOHOro MaTepuasia

IIpumeHeHne Bo3spacranue u yobiBaHME (YHKLNH, COOTBETCTBUE BO3pACTaHMs U YObIBaHUSA (QYHKLNU 3HAKY
MIPOU3BOTHOM npou3BoiHOM. [IpuMeHeHre Mpou3BOJHON K HCCIeAOBaHMIO (YHKIHWH Ha MOHOTOHHOCTH U
K UCCIIEIOBAHUIO | DKCTPEMYMBI.

byHKINNA

Ha MOHOTOHHOCTb H

KCTPEMYMBI

Tema 6.7. Conepkanue y4eOHOTO MaTepHaa

UccnenoBanue HyHKIMIA
1 TIOCTPOEHUE TPaPUKOB

AnTOpuTM HccheoBaHusA (PYHKIMH U TMOCTPOCHHS €€ T'paduka ¢ MOMOIIBI0 IPOU3BOIHOM.
[Toctpoenne rpadMkoB MHOTOWIEHOB C HCIIOJIB30BAHMEM ammapara MaTeMaTHYecKOro
aHaynza. Mcropus pa3BUTHSI MaTEMaTUYECKOTO aHaIN3a

Tewma 6.8.

HauGonpiee u
HaMCHbIIEE 3HAUCHHUSI
(YHKIIUM Ha OTpE3Ke

Coneprxanue yaeOHOTO MaTepuaa

Haxoxpaenue HanOoJbIIero U HauMEHbIIEro 3HaueHus (QyHKIUH Ha oTpeske. [Ipumenenue
MPOU3BOJHOM JUIsl HAXOXKJIEHUS HAWIYYlIero pelIeHUus B MNPUKIATHBIX 3ajadax, JUis
OTpeJiesIeHUs] CKOPOCTH MPoliecca, 3aAaHHOT0 (HOpMYII0il Wi rpaduKoM

Tema 6.9.

Haxoxnenue
OINITUMAaJIEHOT'O
pe3ynbTaTa ¢ MOMOILBIO
MPOU3BOTHOMU B

IMPAKTUYCCKUX 3aJa1ax

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJIEPKAHNE

HpI/IKJ'IaI[HLIe 3aJa4d, B TOM 4YHCJIC COLHAJIBHO-3KOHOMHYCCKOI'O U (1)I/ISI/I‘ISCKOFO Xapakrepa,
HUX pCHIICHUC CPCACTBAMU MATCMATHYCCKOI'O aHAJIn3a

Tema 6.10. Pemenue
3a7ad4. [IpouzBoaHas

byHKIHH,
ee MpUMEHEeHHe

Copepxanue yueOHOTo MaTeprala

HuddepenuupoBanue ¢ynkuuil. HcciaenoBanue (yHKIMH € MOMOIIBIO MPOU3BOJHOM.
Haubousbiee u HauMeHblee 3HaUYeHHs! QYHKIUN

KonTponpHas pabota no pazneny 6
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Paszpnen 7. MHOrOrpaHHMKH M TeJ1a BPallleHHs

34

Tema 7.1. CopepxaHue yaeOHOTO MaTepralia 2

MHoTrorpaHHUKH [loHsiTHE MHOTOTrpaHHMKA, OCHOBHBIE 3JIEMEHThl MHOT'OI'PAHHHUKA, BBITYKJIBIE U HEBBITYKIIbIE
MHOTOT'PAaHHUKH; Pa3BEPTKA MHOTOI'PAaHHUKA

Tema 7.2. Conepxkanne ydeOHOro MaTepuasa 2

[Tpu3ma. IIpsamas | Ilpusma: n-yrojpHas Mpu3Ma; TPaHU W OCHOBAHUS NPHU3MBI; MpsiMasi U HAKJIOHHAS TPH3MBI;

Y IpaBWIbHAs IPU3MBI OOKOBasl ¥ NOJIHASI HIOBEPXHOCTh MPU3MbI. DeMeHThl pu3Mbl. [IpaBuibHas npuzMa

Tema 7.3. Conepxkanue yaeOHOro MaTepuasa 2

[Tapannenenunen, kyo [Mapannenenunen, nNpsAMOYrojibHbIM Napajuienenunen u ero coictBa. Ky0. Ceuenue kyo0a,
napajuiesienunesia

Tema 7.4. Conepkanne yaeOHOTro MaTepuaa 2

ITupamupa. IlpaBunbnas | [Tupamuga: n-yrosbHas MUpamMua, TPAHW W OCHOBaHHWE MHUPAMHUJIBI, OOKOBas W IOJHAs

NUpaMHuaa. YCEYEHHas | MOBEPXHOCTh MHPAMHUBI; TNPaBWIbHAS W YCCUEHHAs MMHUpPaAMHIA. ODJEMEHTHI THUPAMHU/IBI.

nupamuaa Brrunicienue 31€eMeHTOB MHOTOTPAHHUKOB: pEOpa, AMarOHAaIH, YIiibl

Tema 7.5. Coneprxkanue y4eOHOTo MaTepuasa 2

bokoBas u  monHas | [Imomags OOKOBOW IMOBEPXHOCTH W IOJIHOM TIOBEPXHOCTH NPSIMOW MPHU3MBI, ILIOMIAIb

[IOBEPXHOCTh  IIPU3MBI, | OCHOBAaHUH, TeopeMa O OOKOBOW TOBEPXHOCTH TMpsiMON Tipu3Mbl. [lnmomans OGoxoBO

MIAPAMHU/IBI MOBEPXHOCTH M TIOBEPXHOCTH NPABUIBHON NHpamMuibl, TeOpeMa O IUIOMaau OOKOBOMU
MMOBEPXHOCTU YCEYEHHON MUPAMMU/IBI

Tewma 7.6. Coneprkanne yaeOHOro MaTepuasa 2

JIBukenue B | [IBmxenue B npocTpaHcTBe. CUMMETpHS B MPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIHHO TOYKH,

MIPOCTPaAHCTBE. MPSIMOM, TUIOCKOCTH. DJIEMEHThl CAMMETPUU B TUpaMUIax, Mapajlienenurenax

CummeTtpust B

MIPOCTPAHCTBE

Tema 7.7. Cogepxanue yueOHOro Marepuala 2

[IpaBunbHbBIE [TonsiTHe TPaBUILHOTO MHOTOTpPaHHMKA; MpPaBWIbHAS MPU3Ma M TMpaBUIbHAS MUPAMUIA;

MHOTOTpaHHUKH, UX | MpaBUJIbHAs TPEYrojbHAas NHpaMUAa W TPaBUIbHBIA TeTpasap; kyO. I[lpeacraBmenue o

CBOICTBa MPaBUJIBHBIX MHOTOTPAHHUKAX: OKTAdp, HOACKAdp U UKocadap. JIBMKeHHEe B IPOCTPAHCTBE.
DNeMEeHThl CHMMETPUU B IPABUILHBIX MHOTOTPAHHUKAX

Tema 7.8. Cummerpus B | IIpodpeccHoHaIbHO OPMEHTHPOBAHHOE CO/IeP:KaHUe 4

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,

OK-07
IIK 1.1, IIK 2.1,
IIK 3.1
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npodeccumu. Ceuenus
MHOTOTPaHHUKOB

B mpodecCHOHATBHBIX
3aja4ax

CummeTpusi B TpUpoje, apXUTEKType, TEXHUKE, B ObITy, B mpodeccun. Mcmonb3oBanue
JBWKEHUH B MPOCTPAHCTBE MpPU pelIeHHH NMpodeccHoHaNbHBIX 3a1a4. CeueHHsl MpU3Mbl U
nupamubl. [locTpoeHne ceyeHnii MHOIOIpaHHUKOB, MCIONb3Yys METOJ cieloB. BohimoaHeHue
BBIHOCHBIX IIIOCKHX YEPTEXeH W3 PHCYHKOB IPOCTHIX OOBEMHBIX GUTYp (BUA CBEpXY,
cOOKY,CHU3Y)

Tema 7.9.

Hunmusap, €ro
COCTAaBJIFIOIINE.

Cedenue nuIMHapa

Conepxkanue yaeOHOro MaTepuasa

Hunuaapuyeckas MOBEPXHOCTb, O0Opa3yrolIue HWIMHIPUYECKOH MOBEPXHOCTH, OCh
HUITUHIpUYEeCKO oBepxHOoCTH. Lumuuap: ocHOBaHUST 1 OOKOBasi MOBEPXHOCTh, 0Opa3yroIias
M OCh; TIJIOMIa s OOKOBOW M TOJHOW MOBEPXHOCTH. M300pakeHne MUIWHIpaA HA TUIOCKOCTH.
Pazséprka  mwmHapa.  CedeHuss  mwimHApa  (IUIOCKOCTHIO,  MApajuIeIbHOM WM
MIEPIEeHIUKYJIIPHOMN OCH IMJINHAPA)

Tema 7.10. Coneprkanne y4eOHOTo MaTepuasa

Konyc, ero | Konnyeckass MmoBepXHOCTb, OOpa3yloliye KOHHYECKOW TOBEPXHOCTH, OChb M BEpIIHHA
COCTAaBJISIOLIHE. KOHHUYecKkoi moBepxHocTH. KoHyc: ocHOBaHme M BepllirHa, 00pa3yromas U OCh; IUIOIIATh
CedeHnue KoHyca OOKOBOW M MOJHOM MOBEPXHOCTH

Tema 7.11. Coneprxkanue yaeOHOTo MaTepuasa

VY ceueHHsIi KOHYC. | Yceu€HHBIM KOHyc: oOpasylolue U BbICOTA; OCHOBaHHMS U OOKOBas MOBEPXHOCTb.
Ceuenue yceueHHoro | M3o0paxenune koHyca Ha mockocTh. Pa3Béprka konyca. CedeHus KoHyca (IIOCKOCTBIO,
KOHYycCa napajuiesIbHOM OCHOBAHMIO, U IUIOCKOCTHIO, IPOXOAAIIEH Yepe3 BEpIINHY)

Tema 7.12. Coneprkanue y4eOHOro MaTepuasa

[Map wu cdepa, wux
CCUCHHS

Chepa u map: ueHTp, paauyc, IUaMeTp; IUIOMIAAL MOBEPXHOCTH cdepsl. Bzanmuoe
pacnofioxkeHue cepsl U MIOCKOCTHU; KacaTeabHas IIOCKOCTh K cdepe. M3o0paxkenue cdepsl,
miapa Ha riockoct. CeueHus mapa

Tema 7.13. CopepxaHnue yueOHOro Marepuala

[Tonstue 006 o6beme | [ToustTe 00 00BEMe. OcHOBHbIC CBOiicTBa 00bEMOB Teid. OObEM MHUpaAMHIBI, TPU3MbI
Tena. OO6beMmsl | uuHApa, KoHyca. O0bEM mapa u rmionap cheps

MHOTOI'PaHHUKOB M TeJ

BpalleHus

Tema 7.14. Coneprxanue yueOHOTO MaTepuana
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O6wvembr u tuomanu | [lomoOusle Tema B mpoctpaHcTBe. COOTHOIIGHHWST MEXIY IUIOMAASIMHU IMOBEPXHOCTEH
MIOBEPXHOCTEN 1 00bEMaMU MOTOOHBIX TET
MOOOHBIX TEJ
Tema 7.15. CopepxaHue yueOHOT0O MaTepralia 2
KomOunamuu MHororpaHHuK, onucaHHbli okoso cdepsl. Chepa, BnucaHHas B MHOTOTPaHHUK WM B TEJIO
MHOTOTPAaHHUKOB W TeN | BpauleHUsl. MHOTOrpaHHUK, BOIMCAHHBIN B TEJIO BpaIlleHUs
BpallleHUs
Tema 7.16. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COACPKAHME 2
Kom6unanun Hcnonb3oBaHnne KOMOMHALIMI MHOTOTPAHHUKOB U TEJ BpallleHUs Ha MPaKTUKE
reOMETPUYECKUX TeJ Ha
MIPaKTHUKE
Tema 7.17. Pemenne | Conepkanue yueOHOTO MaTepuasia 2
3aga4. MHororpanHukM | Beraucienue BeMYHH (UTHHA, YTOJI, 00hEM, TUIOMIAAb MOBEPXHOCTH) T€OMETPUIECKUX (puryp,
U TeJa BpallleHUs WCIO0JIb3YS M3y4eHHBbIE (POPMYIIBI M METObI
KontponbHas padoTa
Pa3nen 8. [lepBooOpasnasi QyHKUMHU, ee IPUMEHEHUE 12
Tewma 8.1. Coneprkanue yaeOHOTo MaTepuasa 2
[TepBooOpa3zHas [TepBooOpa3nas. Tabmuia nepBooOpa3HBIX
byHKIIUN
Tema 8.2. Ilmomane | Coneprkanue yueOHOTO MaTepuasia 4 OK-01, OK-02,
KPUBOJMHEHHON Wurerpan, ero reomerpuueckuii U pusndeckuii cmpica. Beruncnenue nnterpana mno gopmyie OK-03, OK-04,
TpaneunuH. ®opmyia | Hetotona-JleiibHuIa OK-05, OK-06,
Hrerorona — Jletibauna OK-07
Tema 8.3. IIpodeccnoHabHO OPUEHTHPOBAHHOE COEePKAHME 4 lIK 1.1, IIK 2.1,
OnpeneneHHsbIi Pemenune 3amay Ha NpUMEHEHHE WHTErpaja Uil BBIYUCICHUS (PU3NYECKUX BEJIUYUH U 11K 3.1
HHTETpal riomaaen
B NpodeccHoHaNbHOM
JESITEIbHOCTH U KU3HU
Tema 8.4. Pemenue | Comepxanue yueOHOTO MaTepuana 2
3a1a4 ITepBooOpa3Has u UHTETpa
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Ha Haxoxaenne | KonrponpHas padora mo pazaeny 8

nepBooOpasHoit

U ee IPUMEHEHHE

Pa3nen 9. Teopusi BEposITHOCTEl M CTATHCTHKA 24

Tema 9.1. CopepxaHue yueOHOT0 MaTepralia 2

IIpencrasnenne naHHbIX | [IpencraBneHne MaHHBIX € MOMOMIBIO TaOmui W amarpamm. CpenHee apudmerndeckoe,

" omucareiabHas | MeiMaHa, HauOoJsiblllee M HaWMEHbIIEe 3HAueHus, pasMmax, AUCIEpPCHs, CTaHJapTHOE

CTaTHCTHKA OTKJIOHEHHE YUCJIOBBIX HA0OPOB

Tema 9.2. ITpodeccuoHaILHO OPHEHTHPOBAHHOE COJIEPKAHUE 4

CocrasiieHne tabnu | [leppudnass 00pabOTKa CTATHCTHYSCKMX [aHHBIX. [ 'paduyeckoe UX TMpeNCTaBICHUE.

" rarpaMmm Ha | HaxoxkeHne cpeTHuX XapaKTepHCTUK, HAOII0TaeMBIX TaHHBIX. [[puMeHeHne CTaTHCTUIECKUX

MPaKTHUKE METOJIOB JJIsl pEIICHUs PO(PECCHOHATBHBIX 3a/1a4

Tema 9.3. CopepxaHue yaeOHOT0o MaTepralia 2

Omneparun Haj | CriydaifHble SKCIEPUMEHTHI (OMBITHI) W CIy4alHbIE COOBITHSA. DJIEMEHTAapHBIE COOBITHS

COOBITHSIMH, (ucxonpl). BeposiTHOCTH ciydaitHOro coObITHS. BIU30CTh 4acTOTHI U BEPOSITHOCTH COOBITHU.

Haj BEPOATHOCTAMM. | CiiydaifHbIE OMBITHl C PABHOBO3MOXKHBIMU JJIEMEHTApHBIMU COOBITUAMU. BepostHocTu

VYcinoBHas BEPOATHOCTb | COOBITHH B OMBITaX C PaBHOBO3MOXKHBIMH DJIEMEHTApHBIMH CcOObITHsIMU. Ormepanuu Hal
COOBITHSIMU: TIEpecedeHre, 00beIMHEHUE, TPOTUBOMIOJIOXKHBIE cOObITUSA. [luarpammel Ditnepa.
dopmysia CIOKEHUSI BEPOSITHOCTEH. YCJIOBHAs BEPOATHOCTb. YMHOMXEHHUE BEPOSITHOCTEH.
JlepeBo citydaiiHOTO 3KcniepuMeHTa. Dopmyria moJiHoi BeposTHOCTH. He3aBucumbie coObITHS

Tema 9.4. Coneprkanue y4eOHOro MaTepuasa 4

DeMEeHThI KomOunatopHoe mnpasmio ymHokeHus. llepectanoBku u dakropuan. Hucino coyeTaHwuid.

KOMOMHATOPHUKHU Tpeyronbauk [lTackansa. @opmyna 6unoma HproToHa

Tema 9.5. IIpodeccHoHaIbHO OPHEHTHPOBAHHOE COJIEPIKAHNE 4

BepositHocTh Bbruucnenue BeposTHOcTel ¢ Hcnosib3oBaHMEM  (GopMmyn  KoMOuHaTtopuku. OneHka

B Ipo(ecCHOHANBHBIX | BEPOSATHOCTH COOBITHS B MPO(ECCHOHANBLHON JeaTeNbHOCTH. PelieHne mpogeccHoHAIbHBIX

3aayax 3aJja4 Ha BEPOSATHOCTb COOBITHS

Tema 9.6. CopepxaHue yueOHOTro MaTeprala 2

Cepun bunapHblii ciaydaifHBI OMBIT (UCIBITAaHME), YCIeX W Heydada. He3zaBUCHMBbIE HCHBITAHHUS.

TIOCJIEJOBATEIBHBIX Cepusi He3aBUCHMBIX HCIBITaHUN 10 mepBoro ycmexa. CepHsi HE3aBUCHUMBIX HCIBITAHUN
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VCIIBITAHUI beprymm
Tema 9.7. CopepxaHue yaeOHOTO MaTepralia 2
Cnyyaiinele  BennumHbl | CiiyyaiiHas BenuuuHa. Pacnpenenenue BepositHocTed. Jlnarpamma pacnpesenenus. [IpuMepsr
U pacrpeaeacHusl. pacnpe/esnieHui, B TOM 4Hcile, TEOMETPUUECKOe U OMHOMUaIbHOE. YNCI0BbIE XapaKTEPUCTUKU
Maremaruueckoe ClIydallHbIX BEJIMYMH: MAaTEMaTHYECKOE OKUIAHWE, JUCIEPCUS U CTaHJAPTHOE OTKJIOHEHHE.
OXuJaHue  ciydanHou | [Ipumepbl TpUMEHEHUS MaTEeMaTHYecKOro OXHJAAHHWS, B TOM 4HCIE B 3agadax u3
BEJIMYNHBI MOBCETHEBHON JKM3HU. MareMaTuueckoe OXUAaHWe OWHApPHOM CIIydallHOW BEJIUYHHBI.
MaremaTtuueckoe OXXUJAaHHE CYMMbl CIy4alHBIX BEJIWYMH. MaTemMaTHUecKoe OXXUIaHHE U
JMCTIEPCUSl TEOMETPUYECKOTr0 M OMHOMUAIILHOTO pacnpeaeneHuil
Tema 9.8. CopepxaHue yaeOHOTO MaTepralia 2
3akoH OOJIBIIMX 4YHCEN | 3aKOH OOJIBIINX YHCET W €ro poJjib B Hayke, MpHUpoJe W obiiecTBe. BrIOOpOUHBI MeTOn
HenpepsiBHbIe nccnenoBanui. [lpuMepsl HENpepbIBHBIX ClIy4allHBIX BeNWYMH. DOyHKIHS IIOTHOCTH
CllydalHBIC  BEIMYMHBI | pacnpeneneHns. PaBHOMepHOe pacripenelieHue u ero cBoiictBa. [loHsATHE O HOpMaTbHOM
(pacmipenenenus). pacrpeesieHun
HopmansHoe
pacripesiesieH1e
Tema 9.9. Pemenne | Conepxkanne yueOHOTO MaTepuasia 2
3a1a4  KOMOMHATOPUKH, | DieMeHThl KoMOMHATOpUKU. COOBITHE, BEPOATHOCTh COOBITHs. CIOXKCHHE W YMHOXKCHHE
CTATUCTUKM M TEOPHH | BEPOSITHOCTEH
BEPOSATHOCTEH KonTpospHas pabota no pasneiny 9
IIpodeccrnoHaILHO OPHEHTHPOBAHHOE COIePKAHNE 34
Pa3znen 10. MaremMaTHyeCKHil MPAKTHKYM 34
Tema 10.1. CopepxaHue yueOHOT0O MaTepualia 10
Martpuisl 1 onpeaeanTenn CriocoObl pemieHUs: cUCTeM JIMHEHHBIX ypaBHeHUi. [lonstusa: marpuma 2x2 u 3x3,
ompenenurens Marpuibl. Meton I'aycca pemieHuss cUCTeM JIMHEHHBIX YpaBHEHHIA.
Pemenune npuknagHeix 3a1a4. IlpumeHeHne MaTpull B ”HPOpMaTHKE
Tema 10.2. Coneprxanue yueOHOTO MaTepuana 6
DneMeHTHI BeKkTOpHOM | KommuiaHapHble BekTOphl. Pa3noxeHne BekTopa MO TPeM HEKOMILIAaHAPHBIM BEKTOpaM.
anreOpbl VYpaBHeHue 1UIOCKOCTH. ['eomerpuueckuii cMbIci omnpenenurens 2x2. Pemenune

IMPUKIIAJHBIX 3aJa4
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Tema 10.3.
KoMmriuiekcHbie uncia

Conepxanue ydeOHOro MaTepuasia

[Tonstne xommekcHoro uyucia. ConpsykeHHblE KOMIUIEKCHBIE YHCIA, MOIYJIb U
apryMeHT KoMIuleKkcHoro yucia. dopma 3anucu KOMIUIEKCHOTO Yuciia (TeoMeTpuiecKas,
TPUTOHOMETpHUYECKas, anredpandeckas). ApupMeTHIECKUE ACUCTBUS ¢ KOMILICKCHBIMH
qHcliaMu

Tema 10.4. Conepxkanue y4eOHOTo MaTepuasa 4
I'pader [lonstne rpada. CasasHblii rpad, nepeBo, LUKI rpad Ha IUIOCKOCTH. PemieHue
NpUKIaIHBIX 3a7a4. [Ipumenenue rpada B undpopmaTike
Tema 10.5. CopepxaHue yaeOHOT0 MaTeprala 2
3anaun MaTeMaTtudeckoi | Bapmanmonnsiit  psg.  [lomwurom  wactor u  ructorpamma.  CraTHcTHYeCKHe
CTaTUCTUKU XapaKTEPUCTUKH psijia HAOII0aeMbIX JaHHBIX
Tema 10.6. CopepxaHue yaeOHOTO MaTepralia 4
Jlornueckue onepauuu | Jlornueckue omnepaunu. Ilpumenenne pguarpamm Oisiepa—BeHHa Ui peleHue
C MHO>KECTBaMH TEOPETUKO-MHO’KECTBEHHBIX  3a/lad  MPO(ECCHOHATIBHON  HANpaBIEHHOCTH, 3ajad
MHGOPMATUKU U JPYrUX Y4eOHBIX AMCLUUIUIMH U JUIsl ONIMCAHUS PealbHbIX MPOLIECCOB U
SIBJICHUI
Tema 10.7. Coneprxkanue y4eOHOTro MaTepuasa 2
Pemenune 3a1a4 | [I[puMeHeHne M3ydeHHBIX MaTeMaTHUYeCKUX (PAKTOB K PEIICHUIO 33/ad U3 Pa3IMuHBIX
MaTeMaTHYECKOIro IIPAKTUKyMa | o0nacTell HayKu U pealibHOM KU3HU
KontponbHas padota no pazueny 10
IIpomexxyTouHasi arrectanus (JK3amMeH) 16
Bcero: 268
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3. YCJIOBUA PEAJIN3ALIUAU ITPOT'PAMMBbI
OBIIEOBPA3OBATEJBHOM ITUCIUAILIMHBI

3.1. MarepuajbHO-TEXHHYECKOE O0ecrieueHne

JUia  peanu3auMu [POrpaMMbl  JUCHUUIUIMHBI HMMEIOTCS  CIEAYIOIIME  CIielHaIbHbIE
nomeneHus: Kabuner maremMatuku.

[Tomemenne kaOuHETa COOTBETCTBYEeT TpeOoBaHUsAM CaHUTAPHO-IIHIEMHOIOTHYECKIX
npaBun U HopMmatuBoB (CanlluH 2.4.2 Ne 178—02): ocHalIeHO THUMIOBBIM O00OpPYAOBAaHUEM, B TOM
YHCcie CHEeNUATM3UPOBAHHON Y4eOHONW MeOenbl0 M CpeicTBaMH OOydeHHs, HEOOXOIMMBIMH IS
BBITNIOJIHEHUS TPEOOBAHUIN K YPOBHIO MTOJAITOTOBKH 00YYarOIIUXCSL.

OGopynoBanue yueOHOro KaOnHeTa:

- IOCaI0OYHBIE MECTA IO KOJIMYECTBY 00yJaIONTIXCS;
- pabouee MecTo MpernoiaBaTens;

- KOMIUIEKT y4eOHO-HarIsAHbIX TOCOOMIi;

- KOMIUIEKT DJIEKTPOHHBIX BUAEOMATEPHATIOB;

- 3aJIaHMsl JUTSE KOHTPOJIBHBIX PadoT;

- Mpo(heCCHOHATLHO OPUEHTUPOBAHHBIE 3a/IaHMS,

- MaTepuabl SK3aMeHa.

Texnuueckue cpeacTBa 00y4eHHs :

- IEPCOHATILHBIA KOMIIBIOTED C JIMIIEH3HOHHBIM ITPOTrPaMMHBIM 00€CTIeYeHHEM;
- IPOEKTOP C SKPAHOM.

3.2. UndopmannonHoe odecriedyeHue 00yuyeHust

Jlnst  peanu3anud  mMporpaMMbl  OMONMHOTEYHBIM (OHA 00pa30BaTEIBPHONW OpraHU3alluN
OCHAIIEH TMEYaTHBIMU M AJIEKTPOHHBIMU 00pa3oBaTeIbHBIMU M HWH(OPMALMOHHBIMU pecypcami,
pexomenoBanHbIME @YMO, 1151 HCI0JIb30BaHUS B 00pa30BaTEIBHOM IMpOIIecce.

3.2.1 OcCHOBHbIC MeYaTHbIE U3AAHUA

1. Marematuka: anreOpa U Hayana MaTeMAaTUYECKOTO aHanmu3a, reomerpus. ['eomerpus. 10-11
kiacce. AtanacsH JI.C., byry3os B.®., Kagomues C.b. u npyrue. - M: [Ipocsemenune, 2022.

2. Mopnkosuy, A.I'. Anrebpa n Havyasia mMareMatudeckoro aHanamsa. 10 kmacc: B 2 u. Y. 2.
3amauHuK Ui ydamuxcs oOIieo0pa3oBaTeNbHBIX YUpeKIeHU (Mpo(UIbHbIA ypOBEHB)
/A.I'. Mopnkosuy, JI.O. [lenumesa, JL.U. 3BaBuy [u ap.] - M. : Muemo3una, 2020. - 336 c.
— ISBN: 978-5-346-01202-3/ - TekcT : HEMOCPEACTBEHHBIH

3. Mopaxosuu, A.I'. AnreOpa u Hadana mareMmaTuueckoro a”amusza. 11 kmace: B 2 4. Y. 2.
3ajauyHuK A ydanmxcs o0mmeoOpa3oBaTeNIbHBIX YUpeKIeHUNH (Mpo(UIbHBIA YypOBEHb) /
A.I'. Mopakosuy, JI.O. [lenumesa, JI.W. 3BaBuy [u ap.],- M. : MHemo3uHa, 2020. - 137 c. —
ISBN: 978-5-346-02411-8/ - TekcT : HEMOCPEACTBEHHBIN

3.2.2 OcHOBHBIE YJICKTPOHHBIC H31aHUS

1. Bcepoccuiickue wuHTepHeT-onumnuanbl. - URL:  https://online-olympiad.ru  / (mata
obpamenus: 12.07.2022). - TekcT: 37€KTPOHHBIH.
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. Enunas xomnekumss umdpoBbix oOpaszoBarenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru (mara oopamienusi: 08.07.2022). - TekcT: 3JEKTPOHHBIIA.

. Nudopmanmonnas cuctema «EanHOE OKHO J0CTyma K 0Opa30BaTENBHBIM pecypcamy». -
URL: http://window.edu.ru/ (nata o6pamenus: 02.07.2022). - TeKcT: 31€KTPOHHBIM.

. Hayunast oanektponnas OubOmmoreka (HOB). - URL: http://www.elibrary.ru (mara
obpamenus: 12.07.2022). - TekcT: 37EKTPOHHBIH.

OTtkpeiThiii KoJuTepK. Marematuka. - URL: https://mathematics.ru / (mara oOpamieHwus:
08.06.2022). - TekcT: MeKTPOHHBIH.

. Ioeropum matemaruky. - URL: http://www.mathteachers.narod.ru / (mara oOparieHwus:
12.07.2022). - TekcT: 37eKTPOHHBII.

CrpaBoYHUK o MaTeMaTHUKe TUISt IIKOJIbBHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mata obpamenus: 12.07.2022). - Tekcr:
JEKTPOHHBIH.

Cpennsis  maremaTwueckas wuHTepHeT mkona. - URL: http://www.bymath.net/ (mata

obparmenus: 12.07.2022). - TekcT: 3MeKTPOHHBIH.

®enepanbubiii mopran «Poccuiickoe oOpazoBanme». - URL: http://www.edu.ru/ (mara
obpamenus: 02.07.2022). - TekcT: 31neKTpOHHBIN. DeaepanbHbI LHEHTP UH(OOPMALUMOHHO-
obpasoBatenbHbIX pecypcoB. - URL: http:/fcior.edu.ru / (mara obpamenus: 01.07.2022). -
Tekcr: 27eKTpOHHBIN

I[OHOJIHI/ITCJIBHLIC HCTOYHUKHU

. bamvakoB M.M Maremaruka: Y4eOHUK. — 5 — W3, cTepeoTun. — M.: «AKameMus»,

2020. - 256 c.- (IIpodeccuonanpHOE 00pa3OBaHME)

. Atanacsu JI.C., byryzoB B. ®., Kagomnie C.b. u np. Maremaruka: anrebpa u Havaia
MaTreMaTudeckoro aHamuza. I'eomerpusi. ['eomerpus (6a30BbI M yrayOJeHHBINH YpPOBHH).
10—11 xmaccel. — M., 2020. -255 ¢
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHMUSA

OBIIIEOBPA3OBATEJIBbHON JUCIHUATLIAHBI

Kontpoas wu

OLICHKAa pPC3YyJIbTATOB

OCBOCHUA

00mIeo0pa3oBaTeTbHON  JUCIUILIAHBI

PacKpbIBaIOTCS Yepe3 JUCLMILUIMHAPHBIE Pe3ysbTaThl, HalpaBiIeHHbIE HA (OPMUPOBAHUE OOIIUX U
IpodecCHOHATBHBIX KOMIETEHINH 110 pa3/iesiaM U TeMaM COJepKaHusl yaeOHOTO MaTepHraa.

1.511-o/c, 1.6, 1.7.

Oo6masi/npodeccuonanbHasi Pa3znen/Tema Tun  OWEeHOYHBIX
KOMMEeTEeHIHSA MepONnpHUsITHS
OK 01. Beioupars cnoco6sr | Tema 1.1, 1.2I1-o/c, 1.3, 1.4 Il-o/c, | TectupoBanue

peleHus 3a7a4 VYerHbI onpoc
HpO(l)CCCHOHaJIBHOfI Temsr 2.1 - 2.12, 2.1311-0/c, 2.14. MaremaTnyeckui
JeSITEITLHOCTH JTUKTaHT
PUMEHUTEITBHO Temb1 3.1 - 3.4, 3.511-0/c, 3.6. [Ipencrasienue
K pa3JINYHbIM KOHTEKCTaM Temnb1 4.1, 4.2, 4.311-0/c, 4.4. pe3ynbTaToOB
Temmi 5.1-5.4, 5.5 T1-0/c, 5.6 -5.9. MPAKTHHCCKHX
Temn 6.1- 6.4, 6.5M-0/c, 6.6 - 6.8, | PaboT
6.9 IT-o/c, 6.10. 3amura
Temwr 7.1- 7.7, 7.8 II-o/c, 7.9 - 7.15, | UHIMBHIYyaTbHBIX
7.16 1-o/c, 7.17. IIPOCKTOB
Temsr 8.1, 8.2, 8.311-0/c, 8.4. KonTtponbHas
Temer 9.1, 9.2 TIl-o/c, 9.3, 9.4, | pabora
9.5 IT-o/c, 9.6 - 9.9. Brinonnenue
P10 IT-o/c 3aJaHui
MPOMEKYTOUYHOMN
aTTecTaluu
OK 02. Ucnonw3oBare | Tema 1.1, 1.211-o/c, 1.3, 1.4 Il-o/c, | TectupoBanue
COBPEMEHHBIE cpenctea | 1.511-0/c, 1.6, 1.7. YcTHbIN onpoc
MOUCKA, AHATH3A | Teympr 2.1 - 2.12, 2.1310-0/c, 2.14. MaremaTuueckui
u UHTEpIIpeTaluu JTUKTaHT
HHAOPMAIIHH, Tewmsr 3.1 - 3.4, 3.5IT-o/c, 3.6. Tpencrapenue
u unpopmanuonusie | Temsl 4.1, 4.2, 4.311-0/c, 4.4. pe3ynbTaToOB
TexXHoorH Temsr 5.1-5.4, 5.5 I1-0/c, 5.6 -5.9. TpaKTHHCCKIX
AU BBIIOIHCHUA  3ala9 | Tenyr 6.1- 6.4, 6.511-0/c, 6.6 - 6.8, pabot
npodeccruoHaIbHON 6.9 T1-o0/c, 6.10. 3amura
ACATCILHOCTH Temwr 7.1- 7.7, 7.8 Il-o/c, 7.9 - 7.15, | MHAUBUAYaAJIbHBIX
7.16 I1-o/c, 7.17. IIPOCKTOB
Tewmsr 8.1, 8.2, 8.311-0/c, 8.4. KonTpomnbHas
Temsr 9.1, 9.2 II-o/c, 9.3, 9.4, | pabora
9.5 IT-o/c, 9.6 - 9.9. Brimosnenue
P10 IT-o/c 3aJlaHui
IIPOMEKYTOYHOU
aTTecTaluu
OK 03. [MnanupoBars | Tema 1.1, 1.2[T-o/c, 1.3, 1.4 Il-o/c, | TectupoBanue
u peammsossiBate | 1.511-0/C, 1.6, 1.7. VcTHBIN onpoc
cobeTReHHOE Tembi 2.1 - 2.12, 2.131T-0/c, 2.14, Maremaruieckuii
npodeccruoHaIbHOE JTUKTaHT
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u JuyHOcTHOe  passurue, | Tewmsl 3.1 - 3.4, 3.511-o/c, 3.6. [IpencraBnenue
P APUHUMATEIBCKYIO Tempr 4.1, 4.2, 4.3TT-0/c, 4.4. pe3yabTaToOB
JCATEIBHOCTD MPAKTHYIECKUX
B TIpodecCHOHATBHON chepe, Temnr 5.1-5.4, 5.5 T1-o/c, 5.6 -5.9. pabot
HCITONB30BATE S Temer 6.1- 6.4, 6.5I1-o/c, 6.6 - 6.8, Sammra
. . | 6.91II-0/c, 6.10.
0 TPaBOBOW M (PMHAHCOBOU WHIMBUTyTbHBIX
IPAMOTHOCTH B PAa3JIMYHBIX Tewwt 7.1- 7.7, 7.8 Tl-ofc, 7.9 - 7.15, IIPOEKTOB
7.16 IT-o/c, 7.17.
KU3HECHHBIX CHUTYaIHSIX Temb 8.1, 8.2, 8.311-0/c, 8.4. KoHnTpopHast
Temsr 9.1, 9.2 Il-o/c, 9.3, 9.4, | Paoora
9.5 IT-o/c, 9.6 - 9.9. Bemosterie
P10 M-o/c 38 aHui
IIPOMEKYTOYHOU
aTTecTaluu
OK 04. Oddextusno | Tema 1.1, 1.2I1-o/c, 1.3, 1.4 Il-o/c, | IlpencraBnenue
B3aMMOJIEIICTBOBATH 1.5IT-o/c, 1.6, 1.7. pe3yIbTaToB
u pa6OTaTB B KOJIJICKTHUBC Temsur 2.1 - 2.12. 2.131T-o/c. 2.14. MPAKTUYCCKUX
1 KOMaH]JIe ’ ’ pabot
Temer 3.1 - 3.4, 3.5IT-o/c, 3.6. Sammra
Temsr 4.1, 4.2, 4.311-0/c, 4.4. AHINBUIYATBHBIX
Temsr 5.1-5.4, 5.5 [1-0/c, 5.6 -5.9. MPOCKTOB
Tembr 6.1- 6.4, 6.511-0/c, 6.6 - 6.8,
6.9 I1-o/c, 6.10.
Temwr 7.1- 7.7, 7.8 Il-o/c, 7.9 - 7.15,
7.16 I1-o/c, 7.17.
Tewmsr 8.1, 8.2, 8.311-0/c, 8.4.
Temer 9.1, 9.2 TIl-o/c, 9.3, 94,
9.5 IT-o/c, 9.6 - 9.9.
P10 IT-o/c
OK  05. OcymectBiary | Tema 1.1, 1.2I1-o/c, 1.3, 1.4 Il-o/c, | TectupoBaHue
ycTHyl0o W nmceMennyro | 1.511-0/c, 1.6, 1.7. YCTHBIH onpoc
KOMMYHHKALHIO Temer 2.1 - 2.12, 2.1311-0/c, 2.14. MartemarmecKui
Ha TOCYJapCTBEHHOM SI3bIKE ’ ’ JTUKTaHT
Poccuniickoin ®deneparuu Temsr 3.1 - 3.4, 3.51-0/c, 3.6. [IpencraBnenue
¢ yueroM ocobenHocreit | Temsl 4.1, 4.2, 4.311-0/c, 4.4. pe3ynbTaToOB
COUMANBHOTO 1 KYIBTYPHOTO | 1o\ 5 154 5.5 [T-0/c, 5.6 -5.9. MPaKTUYECKUX
KOHTEKCTa Tembr 6.1- 6.4, 6.5II-0/c, 6.6 - 6.8, pabot
6.9 T-o/c, 6.10. 3amuTa
Temwr 7.1- 7.7, 7.8 Il-o/c, 7.9 - 7.15, | WHAUBUAYaAJIbHBIX
7.16 TT-o/c, 7.17. TIPOEKTOB
Tewmsr 8.1, 8.2, 8.311-0/c, 8.4. KonTpomnbHas
Temsr 9.1, 9.2 II-o/c, 9.3, 9.4, | pabora
9.5 I1-0/c, 9.6 - 9.9. P10 II-o/c Brimosnnenue
3aJ]aHu
IIPOMEKYTOYHOU
aTTecTaluu
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OK 06. [posBnsate | Tema 1.1, 1.211-o/c, 1.3, 1.4 Il-o/c, | YcTHBIN ompoc
IPAKIAHCKO- 1.5IT-o/c, 1.6, 1.7. [IpencraBnenne
MaTpUOTUYCCKYO IMO3UIUIO, Tembr 2.1 - 2'12’ 2.131-[_0/0, 2.14. PE3yIbTAaTOB
JEMOHCTPUPOBATH MPAKTUYIECKUX
0CO3HAHHOE S —. Tewmnr 3.1 - 3.4, 3.5I1-o0/c, 3.6. paGoT
Ha ocHOBe TpamuiuoHHBIX | Temsl 4.1, 4.2, 4.311-0/c, 4.4. 3amura
pocCHHCKIX AYXOBHO™ | oy 5.1-5.4, 5.5 TT-0/c, 5.6 -5.9. MHIUBHIYabHBIX
HPABCTBCHHBIX  LCHHOCTCH, | Torier 6.1- 6. 4, 6.5T1-0/c, 6.6 - 6.8, MIPOCKTOB
B TOM WYHCIE C Y4eTOM | ¢ 9 [I-o/c, 6.10. Brimosnenue
rapMOHU3AIHH Temsi 7.1- 7.7, 7.8 TI-0/c, 7.9 - 7.15, 3a/1aHuH
MEXHAITMOHATBHBIX 7.16 TT-o/c, 7.17. MIPOMEKYTOUHOH
" Mexpenuruo3uelx | Tewmsr 8.1, 8.2, 8.3I1-o/c, 8.4. aTTecTaluu
OTHOILIEHUH, npumensts | Temsr 9.1, 9.2 I1-0/c, 9.3, 9.4,
CTaHJIaPTHI 9.5 IT-0/c, 9.6 - 9.9. P10 IT-o/c
AHTHKOPPYIITUOHHOTO
TTOBE/ICHUS
OK 07. CopeiictBoBatrs | Tema 1.1, 1.211-o/c, 1.3, 1.4 II-o/c, | TectupoBanue
coxpaHeHmoo  okpyxaromei | 1.5I1-0/c, 1.6, 1.7. VY CTHEI onpoc
CPElbl, PECYPCOCOEPEKEHHIO, | Tenpr 2.1 - 2. 12, 2.13T-o/c, 2.14. MaremaTnueckui
MIPUMCHSITh 3HAHUS JTIUKTAHT
Tewmsi 3.1 - 3.4, 3.5I1-o0/c, 3.6.
00 UW3MEHEeHUH KIMMarTa, [IpencraBnenue
TIPUHIIATIBI oepexnuBoro | Temsbr 4.1, 4.2, 4.311-0/c, 4.4. pe3ynbTaTOB
MPOU3BOJICTBA, A(PPEKTUBHO Temsi 5.1-5.4, 5.5 TT-0/c, 5.6 -5.9. MPaKTUYECKUX
AICHCTBOBATS Temsi 6.1- 6.4, 6.5T1-0/c, 6.6 - 6.8, pagor
B UpE3BbIYANHBIX CUTYAIUAX 6.9 TI-o/c, 6.10. 3amura
Temnt 7.1- 7.7, 7.8 I1-0/c, 7.9 - 7.15, MHIUBUAYAJIBHBIX
7.16 I1-o/c, 7.17. IIPOCKTOB
Tewmsr 8.1, 8.2, 8.3I1-0/c, 8.4. KonTposnbHas
Temn1 9.1, 9.2 IT-0/c, 9.3, 9.4, pabora
9.5 IT-o/¢c, 9.6 - 9.9. P10 IT-o/c BrinojiHeHue
3aJaHui
MIPOMEXYTOUHOU
aTTecTaluu
1IK 1.1. Bemomasate | Tema 1.1, 1.2I1-o/c, 1.3, 1.4 II-o/c, | TectupoBanue
paboTel 1O MoHTaxy | 1.51I-o/c, 1.6, 1.7. YCTHBIH ompoc
AIIEKTPOTIPOBOJIOK BCEX
o108 (kponte thososior po | TOMH 211 - 2:12, 2.13Tko/c, 2.14, S
B3PBIBOOIIACHBIX 30HAX).
pabota
IIpencrasienue
pe3yabTaToB
MPAKTHYECKUX padboT
Brimonxenue

3aJaHu Ha 3a4éTe

IIK 2.1. BomonHate paOoThI
[0 MOHTaXy OCBETHTEIBHOTO

Tema 1.1, 1.2I1-o/c, 1.3, 1.4 II-o/c,
1.511-o0/c, 1.6, 1.7.

TectupoBanue
VYeTHbIT opoc
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o0opynoBaHUsI.

Temsr 2.1 - 2.12, 2.1311-o0/c, 2.14.

Tewmwr 7.1- 7.7, 7.8 I1-0/c, 7.9 - 7.15,
7.16 I1-o/c, 7.17.

NunuBunyanbHas
CaMOCTOSTCIbHAS
paborta
IIpencraBienue
pe3ynbTaToOB
IIPAKTUYECKUX padoT
Brimoaenue
3aJlaHuM Ha 3a4éTe

IIK 3.1. VYcranaBimBare H

IIOAKJIXOYaTh
pacnpenenuTenbHbIe
YCTpOMCTBA.

Tema 1.1, 1.2I1-o/c, 1.3, 1.4 II-o/c,
1.511-o0/c, 1.6, 1.7.

Tewmsr 2.1 - 2.12, 2.1311-0/c, 2.14.

Tewmwr 7.1- 7.7, 7.8 IT-0/c, 7.9 - 7.15,
7.16 I1-o/c, 7.17.

TectupoBanue
VYerHbIM onpoc
NupuBunyanbHas
CaMOCTOSITENIbHAS
pabota
IIpencraBienue
pe3yabTaToOB
MPAKTHYECKUX padboT
Beinonnenue
3aJaHui Ha 3a4éTe
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