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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBbI
JANCHUITIJINHBI

11J1.02 «MaremaTukay
(MHIEKC, HAUMEHOBAaHNE JUCIUILTUHBI)

1.1. ObsacTb npuMeHeHus1 padoueii MPOrpaMMbl

PabGouass mporpamma IUCUMIUIMHBI pa3pabOoTaHa Ha OCHOBE MHCbMa
JlenaprameHTa TOCYAapCTBEHHOW TOJUTUKH B c@epe MOJIrOTOBKH padbouyux
kazapoB u [I10 «PexoMeHganuu no opraHu3alyy MOJTYYEHUsI CPEAHEro OOLIEro
oOpa3oBaHMsI B TMpeAesiax OCBOCHHMS O0pa30BaTEIbHBIX IMPOTPAMM CPEIHETO
npodeccruonanbHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOTO OOIIETro 0Opa3oBaHHS C
y4eToM TpeOoBaHMi (eiepanbHbIX TOCYIapCTBEHHBIX CTAHAAPTOB U MOy4aeMOil
npodeccuu WM CHeUalIbHOCTH CPEAHETO0 MPO(EeCcCHOHAITBHOTO 00Pa30BaHU OT
17 wmapra 2015 1. N 06-259 ¢ ydyeroM DOpPUMEPHOM IPOTPAMMBI
o011e00pa3oBaTeIbHOM  AUCHUILIMHBL ~ «MaremaTuka», PpeKOMEHJOBaHHOU
denepaibHBIM TOCYJapCTBEHHBIM AaBTOHOMHBIM YyupexaeHueM «DenepanbHblid
UHCTUTYT pasButus ooOpazoaHus» (OPI'AY «DUPO») B kauecTBe MpUMEPHOU
IporpamMMBbl JIJIsl peajiu3allii OCHOBHOM MpodeccroHanbHOl 00pa3oBaTeIbHOM
nporpammbel CIIO Ha 6a3ze OCHOBHOro o0Iiero oOpa3oBaHHUs C IOJyYEHHEM
cpeadero ob6mero ooOpaszoBanus Ilpotokon Ne 3 or 21 wmroma 2015 .
(peructpanuonHbiit Homep perieH3un 373 ot 23 utonsa 2015 r. DTAY «DUPOy).
Pabouasi mporpamMmMa COOTBETCTBYET TPEOOBAHMSIM K MPEIMETHBIM pe3yJbTaTaM
OCBOCHHMSI JIaHHOM TNpEeIMETHOM 0O0JacTH, YCTaHOBJIEHHbIM denepanbHbIM
rOCYJapCTBEHHBIM  00pa30BaTENbHBIM  CTAHAAPTOM  CPEIHEro  OOIIEro
obpaszoBanus (yTB. [Ipukazom MunoOpuayku Poccun ot 17 mast 2012 1. Ne 413).

1.2. MecTo IUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM POrpaMMbl

Hucrumunaa  «I1/1.02 MaTemaTuka» OTHOCUTCS K YHCITY HPO(UIBHBIX
JUCHUIUIAH 00I111e00pa30BaTEILHOIO IMKJIA W BXOJIUT B COCTaB 00s3aTEIIbHOM
npeaMmeTHon obnactu «Maremaruka u nHpopmatukay OI'OC cpemnero oO1ero
oOpa3oBaHUs.

3HaHU, YyMEHHS U HaBBIKH, dbopmupyembie JTUCITUTUTAHOM
«I1J1.02 MaremaTuka» HEOOXOAUMBI JIJII  TIOCIEAYIOIIETO HM3Y4YCHHUS BCEX
JUCHUIUIMH €CTeCTBEHHO-HAYYHOTO W MNpO(ECCHOHATBLHOTO YYEOHOTO IHKJA, a
TaKKe MPOXO0KACHUS TPOU3BOJICTBEHHON MTPAKTUKHU.

1.3. Hespb 1 iIaHupyemble Pe3yjabTAThl 0CBOCHUA TUCHHUILIIIMHBI

Hemsimu nzyuenns: qucuuiinibl «I1J1.02 Marematrkay sIBISIOTCS:

e o0ecrieueHre YCJIOBHM JJIsl TIOJYYSHUSI MPEJCTABICHUN O COIMATbHBIX,
KyJIbTYPHBIX U UCTOPUUYECKHX (DAKTOpPAX CTAHOBIICHUS MaTEMAaTUKH;

e oOecneueHue YCJIOBHM s dbopmMupoBaHUs JIOTUYECKOTO,
aJTOPUTMUYECKOTO U MATEMATHYECKOTO MBIIILICHUS;
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e o0ecrneueHue YCIOBUM [is TPUOOPETEHUS YMEHUW MPUMEHSThH
IIOJIyYCHHBIC 3HAHUS IIPU PELICHUM Pa3JIMYHbIX 3a/1a4;

e o0ecrieueHuE YCIOBUM AJIs MOJYy4EHUs NPEACTABICHUN O MaTeMAaTHUKe
KaK YacTh OOLIEYEIOBEYECKON KYJIbTYPbl, YHHBEPCAJIIBHOM SI3bIKE HAyKH,
ITO3BOJIAIOIIEM OIIMCHIBATH U U3y4aTh PEAIIbHBIE IPOLIECCHI U SBJICHUS.

3agaun  wu3ydenuss aucuuiiuHel  «I1J1.02 MaremaTtuka» TpaJUlIIOHHO
pPEAU3YIOTCS B UETHIPEX HATPABICHUSX:

e o0miee mpencTaBieHrne 00 UaeIX U METO/IaX MaTeMaTHKU;

® HHTEUIEKTYyaJIbHOE Pa3BUTHE;

® OBJIAJICHUE HEOOXOAMMBIMH KOHKPETHBIMH 3HAHUSIMU U YMEHUSIMU;

e BOCIIMTATEIILHOE BO3JICHCTBUEC.

B pe3ynbTaTe 0CcBOCHUS MUCHUILTMHBI 00y4Yalomuics TOJKEH 3HaTh (3):

® 3HAYCHHEC MATEMATHYCCKOW HAYKH JUIs PEIICHHS 3ajJ1ad, BO3HUKAIOMIUX B
TEOPUU M TPAKTHKE; MUPOTY U B TO XK€ BPEeMs OTrPAaHUYCHHOCTH MPHUMCHCHUS
MaTEMaTHYSCKUX METOJIOB K aHAJIM3y W HCCIICIOBAHUIO IMPOIECCCOB M SBICHHHA B
npupojie u obmectse (31);

® 3HAYCHHE NMPAKTUKHU M BOTIPOCOB, BO3HUKAIOIINX B CAMOW MaTeMaTHKE JIJIs
bOpMHUpPOBaHUS W PAa3BUTHS MAaTEMAaTHICCKON HAYKH; HCTOPHUIO PA3BUTHS MOHATHS
YuCiia, CO3/IaHHMS MAaTeMaTHYeCKOTO aHalin3a, BO3HMKHOBEHUS U Pa3BUTHUSA
reometpuu (32);

® YHUBEPCAJIBHBIM  XapakTep  3aKOHOB  JIOTMKA  MaTEeMaTUYECKUX
paccyXAeHuM, UX MPUMEHUMOCTh BO BCEX O0JIACTSIX YEIOBEUYECKON AEATEIbHOCTH
(33);

® BEPOSITHOCTHBIM XapaKTep Pa3IMYHBIX MPOIECCOB OKPYKAIOIIET0 MHUpa
(34);

B pe3ynbraTe ocBOEHUS TUCHUILUIMHBI 00yUYaronuics 10mkeH yMeTh (Y):

®  BBINOJHATH apUPMETUUECKUE ICUCTBUS, COUETass YCTHbIC U TUCbMEHHBIE
MPUEMBI, TIPUMEHEHUE BBIYUCIUTEIBHBIX YCTPOWUCTB; HAXOJIWUTh 3HAYCHUSI KOPHS
HAaTypaJIbHOM CTENEeHU, CTENEHU C palMOHAJIBHBIM IOKa3aTenaeM, Jiorapudma,
UCIIOJB3YSd TPU HEOOXOJMMOCTH BBIUYMCIUTEIbHBIE YCTPONCTBA; IMOJIb30BAThCS
OLICHKOW U MPUKUIKOMN MPHU MpakTHueckux pacyerax (Y1);

® [POBOJUTH NO HM3BECTHBIM (QoOpMyllaM U MpaBuiaM MNpeoOpa3oBaHUsd
OYKBEHHBIX BBIPOKECHHI, BKIIOYAIONIMX CTENEHU, paJuKalbl, Jorapumsl u
TpuroHomerpuueckue pynkuuu (Y2);

® BBHIUHCIATH 3HAYCHWS  YHCIOBBIX M OYKBEHHBIX  BBIPKCHHIA,
OCYILECTRBJISISI HEOOXOIUMBbIE TTOJICTAHOBKY U TIpeodpazoBanus (Y 3);

e oOmpeneisaTh 3HaueHHE (YHKIUMU 1O 3HAYEHUIO aprymMeHra IMpH
pa3nnyHbIX crocobax 3aaanus GpyHkuuu (Y4);

e cTpouTh rpaduky n3ydeHHbIx GyHKIMA (Y5);
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® OMWCHIBATH MO TpadUKy MOBEJACHUE M CBOWCTBA (PYHKITMH, HAXOAUTH 10
rpaduky QPyHKIIUM HAaMOOJbIIIME U HauMeHbIue 3HaueHus (Y6);

® pemarh ypaBHEHHS, MPOCTEHUININE CHUCTEMbl ypaBHEHUH, HCIIOIL3YS
cBoiicTBa GyHKIUH U ux rpadukos (Y7);

® BBIYUCIATH TPOU3BOAHBIE OJEMEHTAPHBIX  (DPYHKIMHA, HCIONB3YS
cpaBoyHble MaTepuaisl (Y 8);

® JWCCEeNOBaTh B MPOCTEHININX CIIy4asX (QYHKIUM HA MOHOTOHHOCTD,
HaXOJUTh HAWOOJbIINE W HAUMEHBINE 3HaYeHUs (DYHKIMH, CTpPOUTH Tpaduku
MHOT'OYJICHOB C UCMHOJb30BAHUEM almmapaTa MareMaTudeckoro ananusza (Y9);

e pemaTh palUOHANbHBIE, IOKa3aTelbHbIe U  JorapudpMudeckue
yYpaBHEHUS U HEpPaBEHCTBA, (Y10);

® COCTaBJISITh YpaBHEHHUS 10 ycioButo 3agaun (Y11);

®  JCIOJIb30BaTh /IS MPUOJIMKEHHOTO PEIICHUsS YPaBHEHUN U HEPaBEHCTB
rpaduueckuit meton (Y12);

e u3o0pakxaTb Ha KOOPJAMHATHOW TIJIOCKOCTH MHOXKECTBA PEIICHUIN
MPOCTENIINX YpaBHEHUH U ux cuctem (Y13);

e pemiaTh MOpocTeiie KOMOMHATOpPHBIC 3aJayd METOAOM Iepedopa, a
TaKke C UCIOJIb30BaHUEM M3BECTHHIX hopmy (Y 14);

e BBIUKCIATH B NPOCTEHIIMX CIydasX BEPOSTHOCTH COOBITHII Ha OCHOBE
nojcuera yrcia ucxoaos (Y15);

® pacro3HaBaTh Ha 4YEpTEXaxX U MOJCNSIX MPOCTPAHCTBEHHBIE (OPMBI;
COOTHOCUTH TPEXMEPHBIE 0OBEKTHI C X ONMUCAHUSIMHU, U300pakeHusiMu (Y 16);

® ONKCHIBATH B3aMMHOE pACIOJOXKEHUE TPSIMBIX M IUIOCKOCTEH B
npoctpancTie (Y17);

® aQHAIM3UPOBATh B TMPOCTEHIIMX CIydasX B3aUMHOE pAaCIOJIOKEHUE
00BeKTOB B npocTpanctse (Y 18);

e 1300pakxaTb OCHOBHbIC MHOTOTPAHHHKUA W KPYIJIbI€ Te€Ja; BBIMOJIHSITH
4epTeXH Mo ycaoBusaMm 3a1ad (Y19);

® pelaTh MIAHUMETPUUECKUE U MIPOCTEUIIINE CTEPEOMETPUUECKHUE 3a0aUn
HA HaXOXXJICHWE TeOMETPUYECKUX BEIMYMH (JJIMH, YTJIOB, TUIOMIAJEH, 00bEMOB)

(¥Y20);

®  1CIOJIb30BaTh npu peneHnun CTEPEOMETPUUECKUX 3a1ay
IaHUMeTpuueckre GpakTbl U MeToasl (Y21);

® TIPOBOJUTH JOKa3aTeIbHbIE PACCYKIIEHUS B X0/1€ perieHus 3anau (Y22);
® CNOJIb30BaTh NPUOOPETEHHbIE 3HAHHMS W YMEHHUS B MPAKTUYECKOM
NeSATEeIbHOCTH U NMOBCEHEBHOM xu3Hu (Y23) aiid:

. TPaKTUYECKHUX PACUETOB MO (popMyJiaM, BKIOUask (OPMYJIbL, COIEpKaLIIe
CTENEHU, PaJAMKabI, JOTapu(Mbl U TPUTOHOMETpUUECKHE (YHKIUH, UCTIOIb3Ys
npu HEOOXOAMMOCTH CHPAaBOYHBIE MaTepHUalibl U MPOCTEUIINE BBIUMCIUTEIbHBIC
YCTPOUCTBA;
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. ONHMCAaHMA C TIOMOMIbIO  (YHKUMH  pa3iuYHbIX  3aBUCHUMOCTEH,
NpEJCTaBICHNS UX IPaQUUECKH, UHTEPIIPETALIMU IPa(UKOB;

. peuieHus MPUKIAIHBIX 33]a4, B TOM YHCJIE COUUATbHO-3KOHOMUYECKHUX U
¢usznyecknx, Ha HauOONbIIME W HAaWMEHBIINE 3HAYCHHS, HAa HAXOXKJCHUE
CKOPOCTHU U YyCKOPEHUS;

. TIOCTPOCHHUS U UCCIEAOBAHMS MPOCTEHIITUX MATEMAaTHUYECKIX MOJIENIEH;

. aHAM3a pPEAJIbHBIX YHUCJIOBBIX [JAHHBIX, MPEJICTABICHHBIX B BHUIE
JuarpaMm, rpauKos;

. aHanu3a HHPOpPMAIH CTATUCTHUECKOTO XapaKTepa,;

. HccleqoBaHusl (MOAEIUPOBAHUS) HECIOXKHBIX MPAKTUYECKUX CUTYAIHi
Ha OCHOBE M3y4YEHHBIX (POPMYI U CBOKCTB (HUTYD;

. BBIYHCIECHUS OOBEMOB U IUIOMIAIEd MOBEPXHOCTEH MPOCTPAHCTBEHHBIX
TE€JI MpU PEHIeHUH MPAaKTUYECKUX 3a7ad, MCHOJb3ysd NpH HEO0OXOJAUMOCTH
CIPAaBOYHHUKH U BBIYMCIUTENIbHBIE YCTPOICTBA.
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2. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

2.1. O0beM TMCHHUIUVIMHBI U BUABI Y4eOHO# padoThl

Bun yaeOHo# paboTh

O0BeM 4acoB

MakcumanbHas yueOHast Harpy3ka (BCEero)

308

O0s13aTenbHast ayIuTOpHas yuyeOHasi Harpyska (BCero)

272

B TOM YHCJIC:

JIEKIIUHA

118

IIPAKTUYECKHE 3aHATHsI (B TOM YHMCIIE IPOMEXKYTOUHAs aTTeCTalUs)

154

CamocrosiTenpHas pabora o0ydaromierocs (BCero)

B TOM YHCJIC:

3ayunBaHue (HOpMyI1, IPaBUII, TEOPEM, CBOHCTB

BBITIOJIHCHUC MHIAWBUYAJIbHBIX Sa,Z[aHI/Iﬁ

paboTa HaJl OMOKaMu

IMOATOTOBKA JOK/Ia0B

HpOMexcyTquaﬂ aTTeCTanus B (1)0pM6 OK3aMCHa




2.2. TeMmaTu4eckuii MUIAH U COlePKAHNE TUCUMILINHBI

3HaHuSA U
&I)MCHI/I}I,
OPMHPOBAHUIO
HanmeHoBatHe Conepxanre yaeOHOro MaTrepuaia U GOpMbl OpraHU3AIUH ICATETHHOCTH 00YIarOIIHXCsI OO0beM 4acoB | KOTOPBIX
pa3aesoB U TEM
CIOCOOCTBYET
AJIEMEHT
MIPOTPAMMBI
1 2 3 4
Jlexknus: 1 31,32
Beenenne 1.Ponp MaTeMaTHKH B HayKe, TEXHUKE, S)KOHOMHKE, HH)OPMALMOHHBIX TEXHOJIOTUAX U
NPAKTUIECKOH AeATeNbHOCTH. Llenu u 3a1a4m u3y4eHUs: MAaTEMAaTUKK IIPY OCBOECHHUU
cnenuaiabHocteil CI1O
Paznen 1 Pa3Butue noHaTus o uucie
Jlexmuu: 3
1. Llenble u panoHaabHble Ynucia. [leficTBUTENbHbIE YUCIA.
2. IIpubnmkeHHbIe BeIYUCIeHUs. KoMIuiekcHbIe yncia
IIpakTHyeckue 3aHATUS 6
1. BeimonHeHue apuMeTHUECKUX IeHCTBUN Ha/l YMCIIaMH, COYeTasl yCTHHIE U MUCbMEHHBIE
Tema 1.1 HPUEMBI
Pazsurtne mousTust 0 | 2. Haxoxmenue MpUOIMKEHHBIX 3HAYEHUH BETMYHH U MOTPEIIHOCTEH BHIYUCICHUI 33,734, V2, V3,
qucie o N
(aOCOMIOTHOM M OTHOCUTENILHOM ). V4 V11
3.CpaBHeHUe YHCTOBBIX BhIpaskeHU. Haxoxenue ommbok B mpeoOpa3oBaHUsIX U
BBIYHCIICHUSX
CamocrosiTenpHas padoTa 00y4aronuxcs B -
1. 3akperieHue OCHOBHBIX CIIOCOOOB pellieHusl ypaBHEHUH. BrInoHeHre 3a1aHuil 110
OTKPBITHIM TECTaM
2. Hoxnan: «HenpepsIBHBIE TPOOH»
Pazgen 2 KopHu, crenenu u gorapudMel
Jlexun 4
1.KopHu HaTypanbHON CTENEHH U3 YMCIIa M MX CBOKCTBA. CTeNeHy ¢ palMoHalbHBIMU
IoKa3aTelsiMu, UX cBolicTBa. CTeNeHN ¢ JeHCTBUTEILHBIMH MTOKA3aTEIISIMH.
2.CBOICTBA CTENEHHU C ACHCTBUTEIbHBIM IMIOKA3aTEIICM.
IIpakTuueckue 3aHATHSA 10
Tema 2.1 1.Bbruncienne U CpaBHEHHE KOPHEH. BEITIOTHEHE pacueToB ¢ paJuKallaMu. 33,34, ¥2, V3,
Kopnu u crenenu V4 V11

Pemienue nppanyoHanbHbIX YpaBHEHH

2.Haxosx1eHue 3HaueHuil cTeneHeil ¢ palMoHaIbHBIMU ITOKA3aTENSIMU.
3.CpaBHeHUE CTENEHEH.

4.ITpeoOpa3oBaHus BRIPAKEHHUH, COJEPIKALTIX CTEIICHH.




5.Penienne moka3areabHbIX YPaBHEHHUH.
6.Pemenue npukiIagHpIX 3a1a4.

CamocrosTenpHas paboTa ydamuxcs
1. Brmonnenue WHIUWBUIYAJIbHBIX 3aI[aHI/II71 110 PCIICHHUIO UPPAlIMOHAJIBHBIX W IMTOKA3aTCIIbHBIX
ypaBHEHMH, 0 IpeoOPa30BaHHUIO YUCIOBBIX U OYKBEHHBIX BBIPQXKEHUH, COIEPKAILUX PaIUKaIIbI

Jlexknuu 4
1.OcHoBHOe norapuMudeckoe TOXAeCTBO. [lecaTHYHbIE U HATYpaJIbHbIE JOrapHU(MBbI.
2. [IpaBuna aeiictBuii ¢ norapudmamu. [lepexos kK HOBOMY OCHOBAHHUIO.
Tema 2.2 3.IIpeobpazoBanue orapuMUIECKUX BHIPAKCHUN
P Jlorapugm. [TpaKTHYECKHE 3aHATHSA 10
Orapu(pM Hncia 1.Haxoxnenue 3qa4eHunii jorapuma 1o mpou3BOIEHOMY OCHOBAHHIO
[IpeobpazoBanue ' a prcp P y ) 33,34,V2, VY3,
anreOpandecKux 2.Ilepexon OT OAHOTO OCHOBAHUS K APYTromy. V4 ,V10, V11
BBIpAKCHUH 3. Berumncnenue u cpaBHEHHE JOTapr(MOB.
4.JlorapudmupoBaHUE U MOTCHIIUPOBAHKUE BHIPAKECHUH.
5.1TpubnmkeHHbBIC BRIYUCICHUS M PEIICHUS TPUKIIAIHBIX 33]1a4.
6. Pemienne gorapuMUUECKUX YPABHCHHIA.
CamocrosiTenbHas padboTa B -
Brruncnenue gsorapudmoB, penieHue JJorapuhMu4eckiux ypaBHEHUN
Paznen 3 ITpsiMble ¥ IJIOCKOCTH B TPOCTPAHCTBE
Jlexuuu: 4
Tema 3.1 1.B3anmHoe pacmonokeHue AByX MPSIMbIX B IPOCTPAHCTBE 33,34, Y2, V3,
[TapanneasHOCTh B : p 1¢ ABYX TIp pocTp : 5 V4 V12, V13,
IIPOCTPAHCTBE 2.IlapannensHoCTh NPsAMOMN U MIIOCKOCTH. IlapaienbHOCTh MIIOCKOCTEH. 16 V17
CamocrosiTenbHas pabora: 1. MI3ydueHne Teopem 0 napaaieJbHOCTH B TPOCTPAHCTBE
Jlexun: il
1.IleprieH IUKYIAPHOCTH MPSIMOU U TIOCKOCTH. [leprieHuKynsp u HakJIOHHAsl. YTOI MEXKIY
IIPSIMOM M TNIOCKOCTBIO.
2.YT1o51 MeXAY MI0CKOCTSIMU. JIByrpaHHbIif yroi. [lepneHuKyIsipHOCTh ABYX INIOCKOCTEH.
[IpakTuueckue 3aHATUS 8
1.ITpu3HaKK B3aMMHOTO PACIIONIOKEHUS MPSIMBIX. YTOI MEXKY MPSIMBIMU.
Tema 3..2 2.B3auMHOE PaciooKeHe MPSMBIX U ILIOCKOCTEIA. 33,34, ¥2, V3,
TlepneHAuKyIApHOCTS 3.IleprieHIUKYISAp U HAKJIOHHAS K IJIOCKOCTH. YTOJI MKy MPSIMOU U IJIOCKOCTBIO. T MBI ya,ylz, 913’
B IPOCTPAHCTBE Tlepnengukyssp 0  IIOCKOCTH. YTOI MEKY NMPAMO OCKOCTBI0. TeopeMsl 0 16 V17
B3aMMHOM PACIIOJIOKEHHUH MPSMOU U TUIOCKOCTH. TeopeMa 0 Tpex MepreHAnKYIIIpax.
4.TIpu3HaKku U CBOMCTBA MapaJIEbHBIX U IEPIICHIUKYISIPHBIX TIOCKOCTEH.
CamocTosiTenbHas padora: -
1.BeInoHeHHe TPEHUPOBOYHBIX 3aJaHUI TT0 TeMe
2. Jloxnan «IlapamiensHoe TPOSKTUPOBAHKEY
Tema 3.3 Jlexmu 6 33,34, Y2, V3,
['eomerpuueckue 1.I'eomeTpuyeckue npeoOpa3zoBaHus MPOCTPAHCTBA: MapaJUIEIbHBIN NEPEHOC, CAMMETPUS V4 V12, Y13,
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npeoOpa3oBaHUs
POCTPAHCTBA

OTHOCHTEJIBHO MJIOCKOCTH
2.IlapannensHoe npoekTrpoBanue. [1nomans oproronansHo# npoekuuu. M3o0paxenue
IPOCTPAHCTBEHHBIX (PUTYD

3. PaccrostHre OT TOYKH JI0 MIIOCKOCTH, OT MPSIMOH 10 MIIOCKOCTH, PACCTOSTHHE MEXKITY
IUIOCKOCTSIMH, MEX/y CKPELIUBAOIIUMUCS MPSIMBIMH, MEX/y IPOU3BOJILHBIMU (PUTypamMH B
IIPOCTPAHCTBE.

IIpakTrueckue 3anaTus

1.ITapamienpHOE MPOEKTUPOBAHKE U €r0 CBOMCTBA. Teopema O IO Iu OPTOTOHAIBHOM
IIPOEKIIMA MHOTOYTIOJIbHUKA.

2.B3anMHO€ pacnooKeHne IPOCTPAHCTBEHHBIX (DUTYD.

V16 V17

Paznen 4

KomOunaTopuka

Tema 4.1
OIeMEHThI
KOMOWHATOPUKH

Jlexuuu

1.OcHoOBHbIE TOHATHUSI KOMOMHATOPUKH. 3a/1a4M Ha MOJCYET YnCia pa3MelIeHUH, IepPeCTaHOBOK,
COYETaHUM.

2.Pemenue 3ama4 Ha nepedop BapuantoB. @opmyina 6unoma Herotona. CBolicTBa
OnHOMUHANBHBIX KOd(hdunnentos. Tpeyronpuuk [lackans.

[TpakTrueckue 3aHsATUS

1.Mcropus pa3BuTHI KOMOMHATOPUKH, TEOPUU BEPOSTHOCTEH U CTATHCTHKH U UX POJIb B
pa3MyHBIX cepax YeIOBeUECKON KU3HEAEATEITLHOCTH.

2.IlpaBuia KOMOMHATOPHKH.

3. Pemmenne KOMOMHATOPHBIX 3a7a4.

4.PazmMenienus1, couetTaHus u nepecraHoBku. bunom HetotoHa u Tpeyronsnuk [Tackans.
IIpuknagHeie 3a1a4uu.

CamocTosTenbHas padora B
1.Pemenne TpeHUPOBOYHBIX 3aJaHUHI 110 KOMOMHATOPUKE
2.DopMyIibl COYETaHUH, TEPECTAaHOBOK, pa3MeIleHH

33,34, V2, V3,
Vi V14, V15,
v23

Paznen 5

KOODILI/IHaTBI 1 BCKTOPBI

Tema 5.1
[IpssmoyronbHas
CUCTEMa KOOPIAUHAT

Jlexuun
1. IlpsmoyronbHas (IekapToBa) CUCTEMa KOOPAUHAT B pocTpaHcTBe. Dopmyna paccTosHUS
MEXy IBYMS TOUKaMU. Y paBHEHUS C(hepbl, TNIOCKOCTH U TIPSIMOIA.

ITpakTueckue 3aHATHS

1.BexTopsl. JleiicTBHUS C BEKTOpaMHU.

2.JlekapToBa cucTeMa KOOpAMHAT B IPOCTPAHCTBE.
3.YpaBHEHHNE OKPYKHOCTH, c(pepsl, MIIOCKOCTH.
4.PaccTosiHMe MEXy TOUKAMH.

CamocrositenbHas padora B B
1.Bemonnenye nHIMBUTyanbHBIX 3aJaHUN HA JEHCTBHS C BEKTOPaMU
2. M3yueHue ypaBHEHHUH OKPYKHOCTH, ChePBI, IIOCKOCTH, PACCTOSIHHSI MEXKTY TOUKAMU

Tema 5.2

Jlexuuu

33,34, Y2, V3,
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Bexrops!

1.BekTopsl. Moynb BekTopa. PaBeHCTBO BekTOpOoB. Ci10’)KEHHE BEKTOPOB. Y MHOKECHHE BEKTOPa
Ha YUCIIO.

2. PaznosxeHue BEKTOpa MO HAIIPAaBJICHUAM. YTOJ MEXAy AByMsl BekTopamu. [Ipoekuus BekTopa
Ha OCh.

3.Koopnunatel Bektopa. CkaliipHOE MPOU3BEIEHUE BEKTOPOB.

4. Vcnons30BaHuE KOOpAMHAT M BEKTOPOB IIPH PCIICHUN MAaTCMAaTHYCCKUX U ITPUKJIaAHbIX 3aJa4.

[IpakTueckue 3aHATUA
1.leiicTBUA ¢ BEKTOpaMH, 3a/IaHHBIMUA KOOPIUHATAMH.
2.CxansipHoe Mpou3BECHUE BEKTOPOB.

3. BexTopHOE ypaBHEHUE NPSIMOI U IMIIOCKOCTH.
4. Vicnionib30BaHKE BEKTOPOB IIPU JJOKA3aTEIbCTBE TEOPEM CTEPEOMETPHH.

CamocrositenpHas padora
1. Hcnonp3oBaHue BEKTOPOB IIPH PEIICHUU CTEPEOMETPHIECKUX 3a1a4
2. BekrtopHoe 3ajjaHKe NPSMBIX U IUIOCKOCTEH B TPOCTPAHCTBE

V4 .V12

13,
V16

39

Paznen 6

(OCHOBEI TPUTOHOMETPHU

Tema 6.1
OCHOBHBIE TTIOHATHS.
OcHOBHEIE
TPUTOHOMETPHYECKHE
TOXKIIECTBA

Jlexuun

1.Panuannas mepa yria. Bpamarensnoe asmxenne. CUHYC, KOCUHYC, TAHT€HC U KOTAHT€HC
YyHcIa.

2.®opmynsl ipuBeaeHus. Gopmynsl ciaoxeHus. Dopmynsl yasoeruss @opmynbl HOJTOBUHHOTO
yra.

[TpakTnueckue 3ansaTHA

1.PaguianHbIil METOJ U3MEPEHUS YTIIOB BPAIll€HU U CBSA3b C IPaJyCHON Mepoil.
2.OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA

3.DopMyIIbl IPUBEICHUS.

CamocrosTenbHas pabora: 3aydMBaHKE ONPEICICHUH TPUTOHOMETPUYECKHUX (DYHKIIMHI, UX
3HAKOB 110 YETBEPTAM, DOPMYJI U 3HAUYCHUN HEKOTOPHIX YIJIOB

KonTpoabrHas paboTa

33,34,VY3,V4

Tema 6.2
IIpeobpaszoBanue
MPOCTEHIINX
TPUTOHOMETPUIECKUX
BBIPAKEHUN
Tpuronomerpudeckue
ypaBHEHUS U
HEPABEHCTBA

Jlexun

1.ITpeobpazoBaHre CyMMBI TPUTOHOMETPUYECKUX (DYHKIUI B MPOU3BECHUE U TPOU3BEACHHUS B
cymmy. BeipaxxeHne TpUroHoMeTpuieckux (PyHKIUN depe3 TAaHTeHC MTOJIOBHHHOTO apTryMeHTa.
2 Ilpocreiiume TpuroHoMeTpuueckrue ypaBHeHus. [IpocTeiiiime TpuroHoMeTpudeckue
HEpaBEHCTBA.

3.00partHble TpUroHOMETpHIecKre GyHKIMU. APKCHHYC, apKKOCHHYC, apKTaHTEHC.

ITpakTuueckue 3aHATHS:

1.®opmybl cinoxkeHusl, yABOECHUS, TPeoOpa30oBaHUE CYMMBbl TPUTOHOMETPHUUECKUX (PYHKIIHM B
IPOM3BEICHUE.

2..IlpeoOpazoBaHrie MPOU3BEACHUS TPUTOHOMETPUIECKUX (PYHKINIA B CyMMY.

3. [Ipocreiimme TpUrOHOMETPUUYECKHE YPAaBHEHUS 1 HEPABEHCTBA.

4.006paTHbIe TPUTOHOMETPUYECKUE (DYHKITMHU: apKCUHYC, ApKKOCHHYC, apKTAHTEHC.

33,34,V¥3,V4
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CamocTosTenbHas padora
Joxnanel: «TpuroHomeTpuyeckue ypaBHEHMsI, IPUBOIUMBIE K KBaJApaTHbIM», «OQHOPOHBIE
TPUTOHOMETPUYECKNE YpaBHEHUS», «BBeieHre HOBOW TEpeMEHHOM IPpU peIIeHUN
KBaJJPAaTHOT'O YPaBHEHUSD)

Pazpgen 7

DVHKIINH, UX CBOMCTBA U I'pauKU

Tema 7.1
®yukuuu. CBoiicTBa
¢ynkuumit. O6paTHbIE

byHKIIIN

Jlekuun

1. ®ynkun. O6macTh onpeaeNeHus] 1 MHOXKECTBO 3HAYCHH;, rpaduK (yHKIUH, TIOCTPOCHHE
rpadukoB QyHKIMHA, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.

2. CpoticTBa GyHKIIH. MOHOTOHHOCTh, YeTHOCTh, HEYETHOCTh, OTPAHUYEHHOCTb,
nepuoANYHOCTb. [IpoMexyTku Bo3pacTanus U yObIBaHUS, HAUOOIbIIIEe U HAUMEHbIIIEe
3HAUEHUS, TOYKHU dKCTpeMyMa. [ padmdeckas uaTepnperanus. [Ipumeps! (yHKITMOHATBLHBIX
3aBHCHMOCTEH B pealIbHBIX MpoLieccax U SBIEHUSIX. AprupMETHUECKUE OnepaIii Hal

¢ynkuusamu. Crnoxxnas yHkius (kommnosunus). [ToraTue o HenmpepbIBHOCTH ()YHKIIHU.
3. O6parnplie pyHkuuu. O6IacTh onpe/enaeHus 1 001acTh 3HAYEHUH 00paTHOM QYHKIHMH.
I'paduk oOpaTHON PYHKIIUU.

[TpakTueckue 3aHATHA:

1.IIpumepsl 3aBUCUMOCTEHN MEXly IEPEMEHHBIMU B pEalIbHBIX NPOLECCAX U3 CMEXHBIX
JUCIUIUINH.

2.0npenenenue GyHKIUH.

3.Ilocrpoenwne n urenne rpapukos Gpyakuid. MccrnenoBanne GyHKINN.

4.CBoiicTBa TMHEHHON, KBAAPaTUYHOMN, KYCOYHO-IMHEHHON 1 JPpOOHO-TMHENHON (QYHKIUH.

Hroro 3a 1 cemecTp

122

Tema 7.2
CTelncHHEBIE,
IMOKa3aTelbHBIC,
norapuMUYecKue u
TPUTOHOMETPUYECKHE
(GYHKIIIH.

Jlexunn

1.Onpenenenns GyHKUMN, X CBOMCTBA U TPaPUKH.

2.ITpeobpazoBanus rpadukos. [TapamienbHbIN IEpeHOC, CAMMETPHS OTHOCHTEILHO OCeit
KOOPJIMHAT U CUMMETpPHUsI OTHOCUTENIHO Hadana KOOPAWHAT, CHMMETPHsI OTHOCUTENBHO MPSIMOM
y =X

3. PacTsbxeHue u cxxatue BIOJb OCEl KOOpJAHWHAT.

[IpakTuueckue 3aHATUs

1.HenpepsiBHbIe 1 niepuoguueckue GyHkiuu. CBoHCTBa U TpagUKu CUHYCa, KOCUHYCa, TaHTeHCa
Y KOTaHTEHCA.

2.006parHnble GyHKIMM U UX Tpaduku. OOpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIUH.
3.IIpeobpa3zoBanwms rpaduka GpyHkun. ['apMormdeckre konebanus. [IpukiaaHple 3a1a4u.

4. Tloxa3zaTenbHble, Jorapu(pMUUECKUEe YpaBHEHUS

5. TpuroHomeTpuieckre ypaBHEHHUS] 1 HEPABEHCTBA.

CamocrosiTenpHas padoTra
1. Hoxnansl: «IlokazaTenbHble ypaBHEHUs C MapaMeTpaMmy, «Jlorapudgmmuueckue
YPaBHEHHs ¢ TapaMeTPAMM»
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2. Pemenue nokazaTelbHbIX, JJIOrapu(MUIECKUX, TPUTOHOMETPUYECKUX YPaBHEHUN

Paznen 8 MHororpaHHUKH U KPYTIbIE TEIa
Jlekuun
1.Bepmunsl, pedpa, rpaHu MHOTOTpaHHUKa. PazBepTka. MHOrorpansble yribl. Beimykiibie
MHOTOrpaHHUKHU. Teopema Ditnepa.
[Tpusma. [Ipsimast u HaknoHHas nmpusMa. [lpaBunbHas npusMma. [apamnenenunesn. Kyo.
2.ITupamuna. [IpaBunbHas nupamuga. Y ceueHHas nupamuaa. Terpasap.
Cummetpuu B KyOe, B apajiesienuIiesie, B Ipu3Me U MUpaMuje.
3.Ceuenus Kyda, IpU3MBbI U TUPAMU/IBL.
[IpencraBieHue o npaBUIbHBIX MHOIOIPaHHUKAX (TETpa’ape, KyOe, OKTa3Ipe, JoAeKasaApe U

Tewma 8.1 MKOCAYIPE). 33, 34i 5719j

MHororpaHHUKH TIpaKTHYECKIE 3aHsTHs V20, V21,V22

1.PaznuyHble BUABI MHOTOTPAHHUKOB.
2.1x n3o0paskeHusl.
3. Ceuenusi, pa3BepTKU MHOTOTPAaHHHUKOB.
4. Tlnomanb MOBEPXHOCTH
CamocrositenpHas padoTra
1. Hoknaz «IIpaBuiibHbIE U MONYPAaBUILHBIE MHOTOT DAHHUKI
2. Pemenue TpeHUPOBOUYHBIX 3aj]ad HA BBIYMCIIEHUE AIEMEHTOB MHOI'OIPAaHHUKOB U TIOCTPOEHUE
ceueHuin
Jlexuun
1.I{unungp v KoHyc. YceueHHbl konyc. OcHOBaHME, BbICOTA, OOKOBasi IOBEPXHOCTH,

Tema 8.2 oOpazyroas, pa3BepTka. OceBble CEUSHHsI U CEUSHMs], TapaljielIbHble OCHOBAHUIO.

Tena u nosepxnoctu | 2. lllap u cdepa, nx ceuenus. KacarenbHast IIOCKOCTb K cepe.

BpallleHN:A ITpakTueckue 3aHATHA
1.Buasl cummeTpuii B TPOCTPAHCTBE.
2.CuMMeTpus Tell BpallleH!us! 1 MHOTOTPaHHUKOB.
Jlexuun
1.06mem u ero usmepenue. Materpanbaas ¢popmyna oobema. opmyiel oobemMa kyoa,
MPSIMOYTOJIBHOTO MapasuieienuIeia, TpU3Mbl, LIAH]IPA. 33.34. V19
2.®opmynel 00beMa TUPaMUIbI U KOHyca. DOpMyIIBI MIIOIMIAIN TTOBEPXHOCTEH IUIMH/IPA U RIR%)
KOHYCa. ¥20,V21,¥22
3. ®opmyiel 00bema 11apa u miomaau chepsl. [Togodue ten. OTHOIMIEHUS MTOLIaNei

Tema 8.3 MOBEPXHOCTEHN M 00BEMOB ITOAOOHBIX TEIL.

N3mepenus B IIpakTuueckue 3aHaTus
r€OMETpUU 1. Beruncnenue miomazaei 1 00beMoB.

2. UnTterpanpHas ¢popmyina oobema.

3.®opmynsl 00beMa KyOa, MPSIMOYTOIBHOTO NapauieNienue1a, IPU3Mbl, IHIHHAPA.

4. ®opmyibl 00beMa TUpaMuIbl 1 KoHyca. DOpMyITbl IUIOMIAIA MOBEPXHOCTEH MIJIMHIIpA 1
KOHYca.

5.®opmynsl 00bema mapa u mwiomanau chepsl. [Togobue Ten. OTHOIEHUS TUIoMAACH
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HOBerHOCTeﬁ 1 00BEMOB HOI[O6HBIX TCII.

CamocrositenpHas padora
1. Hoxnan: «KoHMYECKHE CCUEHHS M MX IPUMCHEHUE B TCXHUKE»
2. N3yuenue hopmya 06beMOB U IIIOMIAAEH NOBEPXHOCTH, PEIlIEHHE TPEHUPOBOYHbIX 331a4

Paznen 9

Hauana MmaTeMaTnyeckoro aHaiainsa

Tema 9.1
IlocienoBaTenbHOCTH

Jlexuun

1.Crioco6nI 3a/1aHMS ¥ CBOMCTBA YHUCIIOBBIX MTOCIen0BaTeabHOCTel. [loHsTHE O TIpeaerne
nocsenoBareabHoCcTH. CylllecTBOBaHHE Mpe/ieia MOHOTOHHOM OrpaHUYeHHON
[IOCJIEJOBATEILHOCTH.

2. CyMMHpOBaHHE TTOCIIEI0BATEILHOCTEN. beckoHeuHOo yObIBaromas reoMmeTpudeckas
MPOIPECCHS U €€ CyMMa.

IIpakTrueckue 3aHATHS

1.YucnoBas nociea0BaTeIbHOCTD, CIIOCOORI €€ 3aJaHts, BEIYUCIICHUS YWICHOB
MOCJIENOBATEIHHOCTH.

2. Ilpenen mocnenoBaTeIbHOCTH.

3.CyMMHpOBaHHE MOCIEA0BATEIBHOCTEN.

4.beckoHEUHO YOBIBAIONIAs TEOMETPUICCKAs TIPOTPECCHSL.

CamocrosTenpHas pabora .
3ayuuBaHue onpeeiacHui. BelloaHeHHe TPEHUPOBOYHBIX 3aJaHMi

33,34,V¥1,V2,
V8.,Y23

Tema 9.2
ITpownsBoaHas

Jlexknun

1.ITonsiTue 0 MPoU3BOAHON PYHKIIMH, €€ TeOMETPUUECKHI U PU3NUeCKUil CMBICT. Y paBHEHUE
KacaTeJIbHOHN K TpaduKy GyHKINH.

ITpon3BoHBIE CyMMBI, pa3HOCTH, IPOU3BEACHHUS, YacTHbIE. [[pon3BOIHBIE OCHOBHBIX
AIIEMEHTApHBIX (PYHKIIHH.

2.IlpuMeHeHne IpoU3BOTHON K CCIEI0OBaHNIO (DYHKIIMNA U IIOCTPOECHUIO IpaMKOB.
[IpounsBoaHbIE

00paTHOM QYHKIIUUA U KOMITO3UIIMHN (PYHKITHH.

3.IIpumMeps! HCIIONB30BaHMSI TPOU3BOAHON /I HAXOXKACHUS HAUIYYIIETO peIeHHs B
MPUKIIAIHBIX 3ajauax.

Bropas nmpou3BoaHas, €€ reOMETpUYECKUI B (pu3ndecKuii cMbIc. Haxoxaenne ckopocTn uist
mpollecca, 3aaHHoro GopMyJIoi U rpady MKOM.

[IpakTudeckue 3aHsATH
1.ITpousBoHAs: MEXaHUYECKHUI U TEOMETPHUECKUN CMBICT MPOU3BOIHOM.
2.YpaBHECHHE KacaTeIbHOU B 00IIIEM BH/IC.

3.IlpaBuna u popmynsl nupdepeHnupoBanms, TaOIMLA TPOU3BOJHBIX HIEMEHTAPHBIX (QYHKIUH.

4 ViccnenoBanve (GYHKIIMH C TIOMOIIBIO TPOW3BOTHOM.
5.Haxoxaenne HauboIbI1ero, HANMEHbIIIETO 3HAYSHHSI U OKCTPEMANIbHBIX 3HaYCHUH (DYHKIINU.

CamocrosTensHas pabora _
1.UccnenoBanue GyHKINNA U TOCTPOCHUE TpaduKa ¢ TOMOIIBIO TIPOU3BOTHON
2.HaxoxaeHne HauIyqIero peeHus B IpUKJIaIHbIX 334a4ax

33,34,¥1,V2,
V8.,Y23

Tema 9.3

Jlexuun

33,34, V1, Y2,
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IlepBooOpa3nas u 1.ITpumeHeHue onpeaeneHHOro NHTErpana i HaX0XKACHUs IJI01aA1 KPUBOJIMHENHON V8,Y23
WHTETpall. tpanenuu. @opmyiia Herorona-JIeitOHuma.
[Ipumenenue 2. IIpumepbl MPUMEHEHMSI MHTErpajia B ((U3UKE U TEOMETPHUH.
WHTErpasa [TpakTuueckue 3aHATUS
1.WuTerpan u nepBooOpa3Hasi.
2. [IpumeneHnue onpeeieHHOro MHTerpaia JUisl HAXOKICHUS ITOMAIN KPUBOIMHEHHON
Tpanenuu
3.Teopema Hrrotona-Jleitonmua.
4.TlpumeHeHre HHTerpaia K BBIYUCICHUIO (DU3HMUECKUX BEJIMYUH M TJIOMIA/ICH.
CamocrositenpHas padora
TpeHupoBovHasi paboTa MO BEIYMCICHHUIO ONPEICIICHHBIX MHTEIPAIIOB U MX TPUMCHCHHE
3amuTa UHIMBUAYAIHHOTO POSKTA
Pazgen 10 DJIEMEHTbI TEOPUHU BEPOSITHOCTEN U MATEMAaTUYECKON CTATUCTUKHU
Jlexnun
1.CoOrbITHE, BEPOSATHOCTH COOBITHS, CIIOKEHUE U YMHOKEHUE BEPOSITHOCTEH.
2.IlonsTHE O HE3AaBUCUMOCTHU COOBITUMN. JIMCKpeTHAs cilydaliHas BeJIHYMHA, 3aKOH €€
acrpe/esIeHusI.
UucoBbIie XapaKTEPUCTUKU JUCKPETHOH CIydaiiHOM BenurHbI. [loHsATHE 0 3aKOHE 0OIBIINX
qHCell.
) Tema 10.1 [IpakTuyeckue 3aHATHS 33,34,V1, V2,
JICMCHTEI TEOPUI | 1 K jracciueckoe ope/IeeHre BEpOSTHOCTH, CBOMCTBA BEPOSTHOCTEH, TEOPeMa 0 CyMMe V8,¥23
BEpPOSITHOCTEHN ' ) 2 ’ )
BEPOATHOCTEH. 2. Briuniciienrne BeposSTHOCTEN.
3.§I/ICKp€THa}I Clly4yaiiHasi BEIMYMHA, 3aKOH €€ pacipe/ieNICHuU .
4.YucnoBeie XapaKTEPUCTUKU TUCKPETHOMN CITy4allHON BETUYMHBI. 3aKOH OOJIBIINX YUCEN.
S5.[IpuknaaHble 3a1a4u.
CamocrosiTenbHas padoTta
Joxkman: «Cxema MOBTOPHBIX MCIIBITAHUHA bepHymm)
Jlexuun
1.ITpencraBnenue gaHHBIX (TAOIUIBL, AUArpaMMBbl, TpaQUKN), FTeHEpaIbHasi COBOKYITHOCTD,
BBIOOpKA, cpenHee apudmernueckoe, meauana. [loHsTHE 0 3aa9ax MaTeMaTUYECKOM
Tema 10.2 CTaTHCTUKH
DNeMEeHThI ' 33,34, V1, V2
MATEMATHUECKOM 2.Pemenne mpakTHIECKUX 33124 ¢ TPUMEHEHUEM BEPOSTHOCTHBIX METOJIOB. v8 vy
CTATHCTHKA [TpakTUueckue 3aHATUS ’
1.IlpencraBneHre YUCIOBBIX TaHHBIX.
2. Ilpuknandele 3ama4n.
CamocrositenpHas padora
3ayyuBaHME HOBBIX MOHATUM U NpaBuJil. PerieHne TpeHUPOBOYHBIX 33124
Pazpen 11 YpaBHEHHUS 1 HEPABEHCTBA
Jlexuun
1. PantmonaneHble, HppanmoHaIbHBIC, TOKA3aTeIbHBIE U TPUTOHOMETPUUYECKUE YPAaBHEHUS U
Tema 11.1

YpaBHeHUA U
CUCTEMBI YpaBHEHUM

CHUCTEMBI.

2.PaBHOCWIIBHOCTh YpaBHCHHI, HEPABEHCTB, CUCTEM.

3. OCHOBHBIC IPUEMBI HX PELICHUS (Pa3IoKeHNE Ha MHOKUTEIH, BBEIEHUE HOBBIX
HEW3BECTHBIX, MOJCTAHOBKA, Tpa)MueCKuil METON).
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[IpakTueckue 3aHATUA

1.Kopuu ypaBHEHUI.

2.PaBHOCHIIBHOCTD YpaBHEHUH.

3. [IpeoOpazoBanue ypaBHEHUH.
4.OCHOBHBIE ITPUEMBI PELICHUS YPABHEHHH.
5.Pemenue cucrem ypaBHEHMI.

CamocrositenpHas padora _
TpenupoBoyHas paboTa 10 pelIeHUu0 YPaBHEHUH pa3IuyHbIMU ClI0COOaMuU

Tema 11.2
HepasencrBa

Jlexknuu
1. ParinonaneHble, MppalmoHaIbHbIC, TOKA3aTeJIbHBIC U TPUTOHOMETPUUECKUE HEPABEHCTBRA.
2.OCHOBHBIE IPUEMBI MX PEIIEHHUSL.

[TpakTHueckue 3aHATUS:
1.Pemenue HepaBeHCTB
2. PanmmonasnibHble, MppallMOHAIBHBIC, TOKA3aTEIbHBIC U TPUTOHOMETPHUYECKUE HEPABEHCTBRA

CamocrosTenbHas pa60Ta: Pemrenne PalrOHAJIbHbIX, HPPpALUOHAJIBHBIX, IIOKA3aTCIbHbIX
HCPAaBCHCTB

Tema 11.3
Hcnonb3oBanne
CBOMCTB U I'pa)uKOB

GyHkuMu mpu - _
pelIeHNN ypaBHEHUH
1 HEPaBEHCTB

Jlexuun

1. MeToa MHTEPBAJIOB.

2.M300paxkeHre Ha KOOPJAMHATHOM TIOCKOCTH MHOKECTBA PEIICHUI YpaBHEHHI U HEPABEHCTB C
JIBYMsI IEPEMEHHBIMHU U X CUCTEM.

IIpakTueckue 3aHATUA

1. Ucnionb30BaHue CBOMCTB U rpaduKoB (PyHKIMHN 7151 peIlieHUs] ypaBHEHHH.

2.PenieHnie HEpaBEHCTB.

3.I'paduyeckoe n300pakeHre MHOKECTBA PEIICHUHN YpaBHEHU C IBYMS IEPEMEHHBIMH B HX
CUCTEM.

CamocrosTenbHas padora .
Penienne ypaBHEHHI U HEPABEHCTB C MCIOJIH30BAHUEM CBOMCTB M rpadUKOB () YHKIIHHN

Tema 11.4
[Tpuknagueie 3agaun

Jlexkninuun
1.IlpumMeHneHre MaTeMaTUUYEeCKUX METOJIOB JJISI PEIICHUS COJIEPKATEIIbHBIX 3a71a4 U3 PA3TUIHBIX
obractell HAyKH U MPaKTUKU.

2.Vlarepnperanys pesynprara.
3.YyueT pealibHBIX OTPaHUYCHUM.

ITpakTH4eckue 3aHATUS
1.Pemenue COACPIKATCIIbHBIX 3a/la4 C UCITOJIb30BAHUCM MATEMAaTUICCKHUX METOJ0B

2 IlpuMeHeHre MaTEeMaTHUYECKUX METOJIOB ISl PEIICHUS COAEPIKAaTENbHBIX 3a/1a4 U3 Pa3InYHbIX
oOractell HayKH U MPaKTUKU.

3.MuTepnperanus pe3ynbTara.

4.Yy4eT pealibHbIX OrPaHUYEHUM.

CamocrosiTenpHas padora
Jloxman: «McciienoBanne HEPABEHCTB C TapaMeETPOM»

ITpomexxyTounas
aTTecTalus:

ITo utoram BTOPOT'O CEMECTPA UBYUCHHA AUCHUILIMHBI: DK3aMCH

36

Hroro 2 cemecTp

186

Bcero:

308
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3. YCJIOBUSA PEAJIMBALIUU ITPOT'PAMMBI INCHUIIJIMHBI

3.1. TpeboBaHusi K MUHMMAJbHOMY MATEPUAJIbLHO-TEXHUYECKOMY
odecre4eHnI0

KaOuHetr MaTeMaTuueCKUX TUCIUTUINH:

- Pabouee Mecto nipenogaBarens (CToOd, CTY);

- Me0enb yYeHIecKas;

- JI0CKa JJIsl TMChbMa MEJIOM;

- wHGOPMAIMOHHBIN CTEHI;

- IPOEKTOP;

- DKpaH;

- KOMIIBIOTED;

- HHTEpaKTUBHAs JOCKa;

- DIJIEKTPOHHBIE CTEHIIbI «AJredpay; «PopMysbl TPUTOHOMETPUH, OCHOBHBIC
TPUTOHOMETPUYECKUE TOKIECTBA»; «IIpon3BoaHAsA U €€ T€OMETPUUECKUI CMBICIIY;
«Dopmynsl auddeperiupoBanussy; «DopMybl CIOKEHUN»; «DOPMYIIBI CYMMBI U
pazHocteity; «lIpaBuna auddepenuupoBanusy; «lIpousBogHass  CIOXKHOU
byHkuun»; «OCHOBHBIE CBOMCTBA CTEIICHEW»

3.2. Uudopmannonnoe odbecnevyeHue 00yueHus

3.2.1. OcHOBHbIE HCTOYHUKHU

1. Kosznos B.B. Maremaruka: anrebpa u Hadyajia MaTeMaTHYE€CKOTO aHAIN3a,
reomerpus: yueOHuk q1s 10 kjacca oO0mieoOpa3oBaTeIbHBIX OpPTraHU3ALMMN.
bazoBeiii u yrmyonéunsiii yposau / B.B. Koznos, A.A. Hukutun. - Mockaa:
Pycckoe cmoBo, 2020. - 464 c. - ISBN 978-5-533-00359-9. - URL:
https://ibooks.ru/bookshelf/374152/reading (31eKTpOHHOE U3IaHKUE).

2. Koznos B.B. MaTtemaTuka: anreOpa u HadaJla MaTeMaTHIECKOTO aHAIN3a,
reoMmerpusi: yueOHMK [ 11 krmacca oO01meoOpa3oBaTesbHbIX OpraHU3alui.
bazoBeiii u yrnyonéunsiii ypoBau / B.B. Koznos, A.A. Hukutun. - Mockaa:
Pycckoe cmoBo, 2020. - 464 c. - ISBN 978-5-533-00274-5. - URL:
https://ibooks.ru/bookshelf/374166/reading (3;ekTpoOHHOE M3TAHUE).

3. Anrebpa u Hayajla MaTeMaTW4yeckoro aHammza: y4eb. mms 10-
1 1km.00meo6paszoBar. yupexaenuit/A.H. KoamoropoB A.M. A6pamos, [O.IL
HynauneH 1 ap;non pea. A.H. Koamoroposa-M.: IIpocsemenne, 2018-1ISBN978-
5-09-019513-3.

3.2.2. JIONOJTHUTEIbHbIE HCTOYHUKH

1. boromonos, H. B. Anre6pa u Hawyama aHanmuza : yaeOHOE mocoOue st
cpeadero mnpodeccruoHanbHOoro obpazoanusi/ H. B. boromonoB. — Mockaa :
NznatensctBo FOpaiit, 2020. — 240 c. — (Ilpodeccuonanpuoe oOpazoBanue). —
ISBN 978-5-534-09525-8. — Texkcr : anexrponssid / DbC Opaiit [caiiT]. —
URL.: https://urait.ru/bcode/449037 (3aeKTpOHHOE U3IaHKUE).


https://ibooks.ru/bookshelf/374152/reading
https://ibooks.ru/bookshelf/374166/reading
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3.2.3. Ilepeuenn pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKAMOHHOM
cetu «AHTEpHET

1. reshuege.ru — OOpa3oBaTenbHBIA TMOPTal IS MOJATOTOBKH K
sk3aMeHaM Jmutpus ['ymnrna

2. alexlarin.net — Caiitr Anekcangpa JlapuHa I OKa3aHMS
UH(POPMAITMOHHOH TOICPKKH CTYJACHTOB U aOUTYypHUEHTOB

3. mathege — oTkpbIThIi Oank 3ananuii ET'D

4. balahninalg.ucoz.ru co6ctBennsit caitt banaxaunoii JL.I.

3.2.4. IllepevyeHb NPOrpaMMHOT0 oOecriedeHnst

1. Microsoft Word
2. Microsoft Excel



20

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
JUCHUILIAHBI

4.1. ®opMbI U METOAbI KOHTPOJISI Pe3yJIbTATOB 00y4YeHMsI

Pesynbrarsl 006yueHus

(I)OpMI)I 1 MCTOJIbl KOHTPOJIA U OUCHKU

3HaHue:

3HAUCHHE MATEMaTUYCCKOM HayKu IS peUIeHUus 3ajad,
BO3ZHUKAIONINX B TEOPUH W MPAKTUKE; IMHUPOTY U B TO XKe
BpeMsl OTPAaHUYCHHOCTb MPUMEHEHUS MATEMaTHYECKUX
METOJIOB K aHaIM3y U HCCIEIOBAHUIO IIPOLIECCOB U
SIBJICHW B TIPHUPOJIE M OOIIECTBE

OneHka Ha MPaKTUYECKUX 3aHATHAX
OLICHKA TI0 Pe3yJIbTaTaM BBIIIOJIHEHHUS TecTa
OLICHKA 3a JJOMALIHIOI0 KOHTPOJIbHYIO
paboty (ans 3a04HOM HOPMBI 0O0yUEHHMS)
OLICHKA TI0 HTOTaM JK3aMeHa

3HAYCHUC IIPAKTUKH W BOIIPOCOB, BOSHUKAIOIINX B caMmoi
MAaTEMAaTHKEC JJIs q)OpMI/IpOBaHI/ISI u Pa3sBUTUA
MaTeMaTH4YECKOM HAayKU; HCTOPHIO PpPa3BUTHA [IOHATUA

OHeHKa Ha NPaKTUYCCKUX 3aHATUAX
OILICHKaA I10 pC3yJIbTaTaM BBIIIOJIHCHHA TCCTa
OIICHKA 3a JOMAIIHIOKO KOHTPOJbHYIO

qucIa, CO3IaHus MaTeMaTHIECKOTO aHanm3za, | paboty (s 3a09HOH HopMbI 00yUIeHNS)
BO3BHUKHOBCHUA U Pa3BUTHA I'COMCTPUN OILICHKaA I10 uTOoraM 3K3aMcEHa

OreHKa Ha MPAKTUYECKUX 3aHATUAX
YHHUBEPCATbHBIN XapakTep 3aKOHOB JIOTHKH | OIIEHKA IO PEe3yJIbTaTaM BBITOJHECHUS TeCTa

MaTEeMAaTHYECKUX PACCYXACHUH, WX MPHUMEHUMOCTH BO
BCEX 00JIACTSAX YEJIOBEUECKOM IeATECIIbHOCTH

OLICHKA 32 JOMAIIHIO KOHTPOJIbHYIO
paboty (amns 3204HOM HOPMBI 0OyUEHS)
OLICHKA [0 HTOraM 3K3aMeHa

BEPOSITHOCTHBI ~ XapakTep
OKpY>KaloIero Mupa

PasNMYHBIX  IPOLECCOB

OueHka Ha MPAKTHYECKUX 3aHATHAX
OLICHKA TI0 Pe3yJIbTaTaM BBIIIOJIHEHHUS TeCTa
OLICHKA 32 JOMAIIHIO KOHTPOJIBHYIO
paboty (amst 3a09HOM (HOPMBI 0OYIEHH)
OLICHKA TI0 HTOTraM JK3aMeHa

VYwmenue:

BBINOJIHATH apU(PMETHUECKUE ACHCTBUSA, COUYETasl yCTHBIC U
MUCBbMEHHBIE MPHUEMBbI, TPUMEHEHHE BBIYUCIUTENBHBIX

YCTPOMCTB; HAxOJIWUTb 3HAUYCHUS KOPHS HATypaJbHON
CTENEHH, CTENEHH C palMOHAIBHBIM  I10Ka3aTeleM,
norapudma, UCTIOTb3YS IpH HEOO0XOIUMOCTH

BBIUMCIIUTEIbHBIE YCTPONCTBA; TOJIH30BAThCA OIEHKOW W
NPUKUAAKON IPH MIPAKTUYECKUX pacyeTax

OueHKa Ha OPaKTUYCCKUX 3aHATUAX
OLICHKA [0 Pe3yJbTaTaM BBITIOJHEHHS TECTa
OLICHKA 3a JOMAIIHIO KOHTPOJIbHYIO
paboty (a5 3204HOM HOPMBI 0OyUEHYIST)
OLICHKA 10 UTOTraM 3K3aMeHa

NPOBOJWTH TIO M3BECTHBIM (OpMyJIaM |  IpaBUIaM
npeoOpa3oBaHusl OYKBEHHBIX BBIPRKEHHH, BKIIIOYAIOIINX
CTENEHH, PaJUKaIbl, JOrapu(GMbl U TPUTOHOMETPUYECKHE
GyHKIMH

OneHka Ha MPAKTUYECKUX 3aHATHAX
OLICHKA T10 Pe3yJIbTaTaM BBIIOJHEHUS TECTa
OLICHKA 3 JOMAIIHIOI KOHTPOJIBHYIO
paboty (st 3a09HOM (HOPMBI 0OYIEHH)
OLICHKA 110 HTOr'aM JK3aMeHa

BbIYUCIATH 3HAUYCHUS YHCIIOBBIX U 6yKBeHHBIX BBIpa)KeHPIfI,
OCYIIECTBIISIS HEOOXOTUMBIC MOJICTAHOBKH "
npeoOpa3oBaHuUs

OueHKa Ha NPaKTUYCCKUX 3aHATUAX
OIICHKa I10 pE3yJIbTaTaM BBIIIOJIHCHHA TECTaA
OLICHKA 3a JOMAIIHIO KOHTPOJIbHYIO
paboty (a5 3204HOM HOPMBI 0OyUEHYIST)
OLICHKA 10 HTOTaM K3aMeHa

OIpeaciATh 3HAYCHUC q)YHKHI/II/I 10 3HAYCHUIO apTyMCHTa
IIpU pa3iInIHbIX croco0ax 3agaHusd (I)YHKL[I/II/I

OneHka Ha MPAKTUYECKUX 3aHITHAX
OLICHKA I10 pe3yJIbTaTaM BBIIIOJTHEHUS TeCTa
OLICHKA 3 JOMAIITHIOI KOHTPOJIBHYIO
paboty (ams 3a049HOM (HOPMBI 00yIEHN)
OLICHKA 110 UTOT'aM IK3aMEHa

CTpOUTH rpa)UKu U3YUEeHHBIX (DYHKINN

OreHKka Ha MPAKTUYECKUX 3aHATHAX
OIICHKA I10 Pe3yJIbTaTaM BBIITOJITHEHHUS TeCTa
OLICHKA 32 JJOMAILIHIOK KOHTPOJIBHYIO
paboty (ans 3a04HOM HOPMBI 00yUEHMST)
OLICHKA TI0 HTOTraM JK3aMeHa
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OIUCHIBATh 1O IpadUKy MOBEACHUE U CBOMCTBA (DYHKITHA,
HaxomuTh 1O rpadpuky (yHKOMH HauOOJBIINE U
HaMMEHbBIIINE 3HAYCHUS

OreHKka Ha MPAKTUYECKUX 3aHATHAX
OLICHKA TI0 Pe3yJIbTaTaM BBIIIOJIHEHHUS TecTa
OLICHKA 32 JJOMAILIHIOI KOHTPOJIBHYIO
paboty (ans 3a04HOM HOPMBI 0OyUEHHST)
OLICHKA TI0 HTOTraM JK3aMeHa

pelmiaTb ypaBHEHUS, MNPOCTEHIINE CHUCTEMbl YPaBHEHUH,
UCIIOJIB3Ysl CBOMCTBA (PYHKIIMH U UX rpaduKoB

Or1ieHKa Ha TPAKTUIECKUX 3aHITHSIX
OIICHKA I10 pe3yJibTaTaM BBITIOJTHCHUS TECTA
OLICHKA 32 JJOMAIITHIOI KOHTPOJIBHYIO
paboty (ams 3a09HOM (HOPMBI 0OyIEHH)
OIICHKA 110 HTOTaM DK3aMEHa

BBIYUCJIATH IMPOU3BOJHBIC DJICMCHTAPHBIX
HCIIOJIB3Ys CIIPAaBOYHBIC MaTCpUaAJIbl

dynxumi,

OreHka Ha MPaKTUYECKUX 3aHATHAX
OLICHKA TI0 Pe3yJIbTaTaM BBIIIOJIHEHHUS TecTa
OLICHKA 32 JOMAITHIOI0 KOHTPOJIBHYIO
paboty (ans 3a04HOM HOPMBI 0OyUEHIS)
OLICHKA T10 UTOraM JK3aMeHa

UCCIIeIOBaTh B TNPOCTEHINIMX choy4asx (QYHKIUH Ha
MOHOTOHHOCTb, HAaXOIUTh HauWOONbLIME M HAUMEHBIINE
3Ha4eHUs! (QYHKUUH, CTPOUTh TIpadMKH MHOTOUWIEHOB C
UCIIOJIb30BaHUEM alllapaTa MaTeMaTUUECKOIO aHAIN3a

OrnieHKa Ha MPAKTUYECKUX 3aHITHSX
OLICHKA [0 Pe3yJbTaTaM BBITIOJHEHHS TECTa
OLICHKA 32 JOMAIIHIOIO KOHTPOJIbHYIO
paboty (amns 3204HOM HOPMBI 0OyUEHMST)
OLICHKA [0 UTOraM 3K3aMeHa

permarb panHrOHAIIBHBIE, IOKa3aTeJIbHbIE 31
sorapu()MUYECKUE YpaBHEHUS U HEPABCHCTBA

OreHKa Ha MPAKTUYECKUX 3aHATUAX
OLICHKA I10 Pe3y/IbTaTaM BBIOJHEHUS TeCTa
OLICHKA 32 JOMAITHIOI KOHTPOJIBHYIO
paboty (amnst 3a09HOM (HOPMBI 0OYIEHH)
OIICHKA 110 UTOTaM JK3aMEHa

COCTaBJIATH YPpaBHCHUA 110 YCJIOBUIO 3aJla4U

OueHKa Ha NPaKTUYCCKUX 3aHATUAX
OLICHKA [0 Pe3yJbTaTaM BBITIOJHEHHS TECTa
OLICHKA 32 JOMAIIHIO KOHTPOJIBbHYIO
paboty (amns 3a04HOM HOPMBI 0OyUEHYS)
OLICHKA [0 UTOraM 3K3aMeHa

HCIIOJIb30BATh IS IPHOIIDKEHHOTO PeIICHUS] YpaBHEHUH U
HEpaBEHCTB TpaduyecKuil MeTo T

OueHka Ha MPAKTHYECKUX 3aHATHAX
OLICHKA I10 Pe3y/IbTaTaM BBIOJHEHUS TeCTa
OLICHKA 3 JOMAIITHIOI0 KOHTPOJIBHYIO
paboty (amnst 3a09HOM (HOPMBI 0OYIEHU)
OLICHKA TI0 HTOr'aM JK3aMeHa

n300paxkaTh Ha KOOPAWHATHOW TUIOCKOCTH MHOXKECTBa
peLIeHUI IPOCTENIINX YPAaBHEHUM U UX CUCTEM

OueHKa Ha NPaKTUYCCKUX 3aHATUAX
OIICHKa I10 pE3yJIbTaTaM BBIIIOJIHCHHA TECTaA
OLICHKA 3a JOMAIIHIO KOHTPOJIbHYIO
paboty (a1 3204HOM HOPMBI 0OyUEHYIST)
OLICHKA [10 HTOraM K3aMeHa

pemarh IMpocTelline KOMOMHATOPHBIE 3aJadd METOJ0M
nepedopa, a TAKKe C UCTIOJIb30BAHUEM U3BECTHBIX (hOPMYII

OreHKa Ha IPAKTHYECKUX 3aHATHAX
OLICHKA [0 Pe3yJIbTaTaM BBITIOJHEHHS TECTa
OLICHKA 3 JOMAIIHIOI KOHTPOJIBHYIO
paboty (a5 3204HOM HOPMBI OOyUEHYIST)
OLICHKA 10 UTOraM 3K3aMeHa

BBIYUCJIATE B HpOCTeﬁH.IPIX ClIydasx BEPOATHOCTU COOBITHI
Ha OCHOBC I1OACYETA YUClia UCXO0a0B

OneHka Ha MPAKTUYECKUX 3aHITHAX
OLICHKA T10 Pe3yJIbTaTaM BBITOJHEHUS TECTa
OLICHKA 32 JJOMAILHIOI KOHTPOJIBHYIO
paboty (ans 3a04HOM HOPMBI 0OyUEHMS)
OLICHKA TI0 HTOTaM JK3aMeHa

pacrio3dHaBaTh HA YCPTCIKAX U MOJACIIAX MPOCTPAHCTBECHHBIC
(bOpMLI; COOTHOCUTb  TPCXMCPHBLIC O0BEKTBI C HX
OITMCAaHUsAMH, I/1306pa)KeHI/I$[MI/I

OHCHKa Ha NPaKTUYCCKUX 3aHATUAX
OLICHKA I10 pe3yJIbTaTaM BBIIIOJTHEHUS TeCTa
OLICHKA 32 JJOMAILIHIOK KOHTPOJIBHYIO
paboty (ams 3a09HOM (HOPMBI 00yIEHH)
OLIGHKA 110 UTOT'aM IK3aMEHa

ONMCBHIBAaTh  B3aMMHOE  PaclOIOKEHHE
IJIOCKOCTEN B IPOCTPAHCTBE

MMPAMBIX n

OL[GHKa Ha NPAKTUYCCKUX 3aHATUAX
OIICHKaA I10 pE3yJIbTaTaM BBIIIOJIHCHUA TECTA
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OIICHKA 32 JIOMAITHIOI KOHTPOJIbHYIO
paboty (11 3a09HOH (OPMEI 0O0yUEHNS)
OIICHKA I10 HTOTraM 3K3aMeHa

aHAIM3MPOBATh B  NPOCTEMIIMX  cIydasx
pacrnonoxeHue 00bEeKTOB B IPOCTPAHCTBE

B3aMMHOC

OreHka Ha MPAKTUYECKUX 3aHATHAX
OLICHKA TI0 Pe3yJIbTaTaM BBIIIOJIHEHHUS TecTa
OLICHKA 32 JOMAITHIOI0 KOHTPOJIBHYIO
paboty (ans 3a04HOM HOPMBI 0O0yUEHHS)
OLICHKA T10 UTOraM JK3aMeHa

I/I306pa)I(aTL OCHOBHBIE MHOTOI'PaHHHUKH W KPYIJIBIC TEJIa,
BBIMIOJIHATD YCPTEIKU IO YCIOBHUAM 3aa4d

OrieHKa Ha TPAKTUYECKUX 3aHITHSIX
OIICHKA I10 Pe3yJIbTaTaM BBITOJTHECHUS TeCTa
OLICHKA 32 JJOMAIITHIOI KOHTPOJIBHYIO
paboty (ams 3a09HOM (HOPMBI 0OyIEHH)
OIICHKA 110 HTOTaM DK3aMEHa

pemarb TUTAHUMETPUIECKUE " npocTeiinue
CTepEOMETPHUYECCKHE 3a/1a4n Ha HaXOXKJICHUE
TCOMETPHYCCKUX BEIWYWH (IUIMH, YIJOB, IUIOMIAJCH,
00BEeMOB)

OreHKa Ha MPAKTHYECKUX 3aHATUSIX
OIICHKA I10 pe3yJibTaTaM BBITIOJTHCHUS TECTA
OIICHKA 32 JIOMAIITHIOK KOHTPOIBHYIO
paboty (ams 3a09HOM (HOPMBI 0OyIEHH)
OLICHKA 110 UTOTaM dK3aMeHa

HCIIOJIB30BaTh IIpU PCEIICHUH CTCPCOMCTPHUYCCKHUX 3aaaqd
IIaHUMETPUICCKUEC Q)aKTBI 1 METOBI

OreHKa Ha MPAKTUYECKUX 3aHATUAX
OIICHKA IO Pe3yJIbTATaM BBITOJTHECHUS TeCTa
OIICHKA 32 JJOMAIITHIOI KOHTPOJIbHYIO
paboty (amns 3a04HOM HOPMBI 0OyUEHS)
OIl€HKA II0 UTOraM dK3aMeHa

IMPOBOAUTH NOKa3aTCJIbHBIE PACCYXXACHUA B XOA€ PCIICHUA
3ama4

OueHka Ha MPAKTHYECKUX 3aHATHAX
OILICHKaA I10 pE3yJIbTaTaM BBIIIOJIHCHHA TECTa
OLICHKA 32 JOMAIIHIO KOHTPOJIBHYIO
paboty (amst 3a09HOM (HOPMBI 0OYIEHH)
OLICHKA TI0 HTOTraM JK3aMeHa

WCIIONB30BaTh NPHOOPETCHHBIE 3HAHUS W YMEHHS B
MPaKTUYECKON JEATEIbHOCTH U MOBCEAHEBHON KU3HU JJIA:

o IPAKTUUYECKUX PAcCUeTOB MO QopMynaMm, BKIIOYas
(bopMyIIbl, cofepKalIue CTENeHH, PaguKalbl, JOrapr(Mel
U TPUTOHOMETpUYECKHe (YHKIHMH, HCHOIB3YsS MpHU
HEOOXOIUMOCTH CIPaBOYHBIE MaTepUalibl M MPOCTEHIINE
BBIUHCIIUTEIBHBIE YCTPOICTBA;

o ONHUCAaHWS C TOMOIIBIO  (YHKUUH
3aBUCUMOCTEM, NIPECTaBIICHUS 150,
UHTEpIpETAH TPaQHKOB;

Pa3IHMYHBIX
rpapuyuecKH,

e peleHus TNPHUKIATHBIX 3aJa4, B TOM 4YHCIeE
COLIMAJILHO-3KOHOMHYECKUX u (buznuecKux, Ha
HauOoOJbIIME W HaMMEHBIINE 3HAYEHUS, HA HaXOXICHHE
CKOPOCTH U YCKOPEHHS;

e TIOCTPOCHUS u HCCIIeIOBAHUS MIPOCTEHIIINX
MaTeMaTHUYEeCKUX MOJICIICH;
e aHaIm3a peabHBIX YHCIIOBEIX JIaHHBIX,

NpE/ICTABICHHBIX B BUJIE TUarpaMm, rpapuKoB;
o aHanmu3a WHPOPMAIIUH CTATUCTHIECKOTO XapaKTepa,

o HCCIEOBaHUS (MomenupoBaHMS) HECIIOXKHBIX
MPAKTUYECKUX CUTyaI[Mil Ha OCHOBE M3YYCHHBIX (OPMYJ U
CBOWCTB uryp;

e BBIUHCICHUS OOBEMOB M IUIONIAJIEH TOBEPXHOCTEH
NPOCTPAHCTBEHHBIX TEJI MPH PEHICHUH HPAKTHUYECKUX
3a1a4, MCHONb3Yysl NpPU HEOOXOIMMOCTH CIPAaBOYHUKU U
BBIYMCIIUTENIbHBIE YCTPOUCTBA

OreHKa Ha IPAKTHYECKUX 3aHATHAIX
OLICHKA [0 Pe3yJIbTaTaM BBITIOJHEHHS TeCTa
OLICHKA 32 JOMAIIIHIOI KOHTPOJIBHYIO
paboty (a5 3204HOM HOPMBI 0OyUEHYST)
OLICHKA [0 UTOraM 3K3aMeHa
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4.2. MeToanyeckue MaTepHuaJIbl, ONpe/e/sAoNIue MPoieaypbl OeHUBAHUS
YPOBHS CPOPMHUPOBAHHOCTH 3HAHUU U YMEHUM

4.2.1. Kpurepuu olleHUBAHMS BBINIOJIHEHUS TECTA

Tect mpoBoauTCS /U1 0000IIEHNS MaTepHaia Mo TeMe WK pazaeny. CaMbiM
IPOCTBIM TECTOM SBJIICTCS aJIbTCPHATHBHBIM TecT. IlpemomaBarens IUKTyeET
BOMPOCHL. JIMCT mJi1 OTBETOB pa3pe3acTcsl Ha IMOJIOCKH M TIOJIOCKH Pa3Iar0TCs
ydamuMcs. Ha HUX Hy)KHO 3amucaTtbh HOMEp BOMPOCA U OTBETUTH «Ia» WIIH «HETH.
Ol1ieHKa «OTJIMYHO)» CTAaBUTCS, €CJIM 0e3 oIMOO0K BEIMOJIHEHO 20-23 3amanus u3 25;
OIICHKA «XOPOIII0» CTABUTCS, €CIIM yUaluics oTBeuaeT BepHo Ha 18-19 Bompocos;
OIICHKA «YyJIOBJIECTBOPHUTEILHO» CTAaBUTCS, €CJIM YydYalluics 0e3 omuboK
CIIpaBIIsICTCS C OTBETaMHU Ha 12-17 BOmpocos.

4.2.2. Kputepun OnleHUBAHNS BbINOJHEHHUS TPEHUPOBOYHOM PadoOThI

TpenupoBouHast paOoTa BBINOJHSETCS IOCIE H3YYEHUS TEOPHH IO TEME.
Pa3naercst ee TEKCT, ¥ BBITOJIHAOTCS 3aJaHUs B Iapax, rpyIax, UHAMBALYAJIBHO.
[IpenogaBaTens KOHTPOJUPYET OOBEM BBINOIHEHHON pabOThl, MPaBHIBHOCTD,
OTBEUYAeT Ha 3aJaHHble BOINpOChl. [lpu HEOOXOAMMOCTHM HEKOTOpbIE 3aJaHUs
BBIIIOJIHAIOTCSL HA JIOCKE. YUalluecs CaMH OINPEAENSIIOT YPOBEHb YCBOCHHUS, TEMII
paboThl, OLIECHUBAIOT CBOIO JI€ATEIbHOCTh. 3aTEM yYalllMecs 3aIUIIAI0TCS IO TEME
Ha CBOEM YypOBHE. A HMEHHO: BBINOJHSAIOT 3aJaHHs W3 3TOM ke padoThl IO
yKazaHuio npenoaasaTens. OIEHKa «yAOBIETBOPUTENIBHO» CTAaBUTCS, e€ciii 0e3
OIIMOOK BBIMOJHEHO 2-3 3a7aHUsl M3 IEPBOIO YPOBHSA; OLEHKA «XOPOLIO)»
CTaBUTCSA, €CIM Yy4YalUMWCSA BBINOJHSAET 3aJaHus W3 BTOPOrO YPOBHS; OILICHKA
«OTJINYHO» CTAaBUTCA, €CIM ydaluiics 0e3 omMOOK cIpaBisieTcs ¢ 3aJaHUsIMU
TPETHETO YPOBHS.

4.2.3. Kputepuu oueHNBaHUs 3HAHUI U YMEHUIi 110 UTOramM
OCBOEHUS TUCIUNIMHBI

IIpr oneHuBaHUM DK3aMEHALMOHHOTO OTBETA YUYHUTHIBACTCA YPOBEHb
MOHUMAaHUSI U CTENEHb YCBOEHUS TEOPUU Kypca, YPOBEHb 3HAHUS (PAKTUUYECKOIO
Marepuaia B O00BbEME NPOrpaMMbl, MPaBUIBHOCTb (POPMYIHPOBOK OCHOBHBIX
MOHATUM W 3aKOHOMEPHOCTEM, JIOTHKA, CTPYKTypa M T'PaMOTHOCTb W3JI0KEHUS
BOIIPOCA, MCIOJIb30BAaHUE MPUMEPOB MO JAHHOW MpoOJeMe, yMEHHUE CBSA3aTh
TEOPUI0 C MPAKTUYECKUM IIPUMEHEHUEM, YMEHUE CHENaTh BBIBOABI, YMEHHE
OTBETUTH HA JIOMTOJTHUTEIBHBIE BOIIPOCHL.

OO1muUMH KPUTEPUSMH, OIPEACSIONMMHI OLEHKY 3HAaHUN Ha 3K3aMeHe,
SABJISIIOTCSL:

COTIIMYIHOY «XOPOIIOY «YJOBJIETBOPUTEIBHO» «HEYAOBJIETBOPUTEIBHO»
CTYICHT CTYACHT CTYHCHT IEMOHCTPUPYET CTYZCHT HE 3HACT 3HAYNTEIbHYIO
JEeMOHCTPHPYET JIEMOHCTPHPYET oOrmme 3HaHWS OCHOBHOTO | YacTh MPOTPaMMHOTO MaTepHaa,

riryOoKO€e M IPOYHOE JIOCTaTOYHO MOJIHOE MaTepuaja 6e3 yCBOCHHUS JIOIYCKAEeT CYLECTBEHHbIE
YCBOEHHE 3HAHUH 3HaHUE HEKOTOPBIX CYIIECTBEHHBIX | OIIMOKHM B ITPOIIECCE U3JIOKEHUS,
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IPOrpaMMHOTO
MaTepuana,
HCYEPIIBIBAOLIEE,
MOCIIEI0BATENBHOE,
TPaMOTHOE U
JIOTUYECKHU CTPOMHOE
H3JI0XKEHHE,
IIPaBUIBHOCTh
(OpMyITHPOBOK U
3aKOHOMEPHOCTEN,
UCTIOJIb30BaHNE
MIPUMEPOB, YMEHUE
clienaTh BBIBOBI 110
U3J1araeMoMy
MaTepHuaiy

IPOrPaMMHOTO
Mmarepuana,
TpaMOTHOE
W3JI0KCHNE

MaTepuaa 1o
CYIIECTBY,
OTCYTCTBHE

CYIIECTBEHHBIX

HETOYHOCTEH B

(opMyIHpOBKaX
MIOHATHH, yMEeT
CZIeaTh BBIBOABI MO
H3JIaraeMomMy
MaTepuaiy, HO Ipu
3TOM HEJIOCTATOYHO
MOCJIEIOBATENBHO H
JIOTHYECKH U371araet
Mmarepuai, He
MIPUBOJUT TPHMEPHL,
JIOTTyCKaeT
HEKOTOpBIE

HETOYHOCTH B

(bopMyIHpOBKax

TIOHATUN

MOJIOKECHUH, PopMyITUpyeT
OCHOBHBIE MTOHATHS, HO C
HEKOTOPOIl HETOYHOCTBIO,
3aTpyAHSIETCS B
MIPUBEICHUN TIPIMEPOB

HC 3HAcCT OHpeﬂeﬂeHHﬁ, TCOPEM
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