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1. OBIIASI XAPAKTEPUCTHKA PABOYE ITPOTPAMMBI
TV CHMUILIAHBI

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

1.1. ObsacTb npuMeHeHus1 padoueii MPOrpaMMblI

PabGouast mporpamma JIUCUMIUIMHBI pa3paboTaHa Ha OCHOBE MHChbMa
JlenapramMeHTa TOCYAapCTBEHHOW TMOJUTHUKA B cdepe MOArOTOBKH padodmx
kazapoB u 110 «PexomeHaanuu no opraHu3alyuy MOJIYYEHUs] CPEAHEro OOIIEero
oOpa3oBaHMsI B TMpeAeNaX OCBOCHHS OOpa30BaTENBHBIX MPOrPaMM CPEIHEro
npodeccruonansHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIEro 0Opa3oBaHUS C
y4eToM TpeboBaHMii (erepallbHbIX TOCYAapCTBEHHBIX CTAaHAAPTOB M MOTy4aeMon
npodeccun WM CrenuaaTbHOCTH CPETHETO MPOPECCHOHATBHOTO 00pa30BaHUs) OT
17 wmapra 2015 1. N 06-259 ¢ yderoM TOpPUMEPHOM IPOTPAMMBI
oOmeoOpa3oBaTeNbHON  AUCHUIUIMHBL — «MaTtemaTuka», peKOMEHJI0BAaHHON
®enepanbHBIM TOCYJApCTBEHHBIM ABTOHOMHBIM yupexaeHueM «®DeaepaibHbIi
UHCTUTYT pasButus obpazoBanus» (OI'AY «DUPO») B xauecTBe mpuMepHOI
IporpaMMBbl JUIsl peayiu3allid OCHOBHOHM MpoQecCHOHaNbHON 00pa30BaTeIbHON
nporpammbel CIIO Ha 06a3e OCHOBHOro o00I1Iero o0pa3oBaHHUS C IOJy4YEHHUEM
cpeadero ob6mero oOpa3zoBanust IIporokonm Ne 3 or 21 wmrons 2015 r.
(peructpanmonnbiii Homep perieHzun 373 ot 23 utons 2015 r. DTAY «DUPOy).
Pabouas mporpamma cCOOTBETCTBYET TpPeOOBaHHUSIM K MPEAMETHBIM pe3yJibTaTaM
OCBOCHHMSI JIaHHOM TpeIMETHOM 0OJacTH, YCTaHOBJIEHHbIM denepanbHbIM
TOCYIapCTBEHHBIM  O0pa30BaTE€IbHBIM  CTAaHAAPTOM  CPEIHEr0  OOIIEro
obpaszoBanus (yTB. [Ipukazom Munoopuayku Poccun ot 17 mast 2012 1. Ne 413).

1.2. MecTo IMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrPaMMbl

Hucrumnaa  «I1/].02 MaTemaTuka» OTHOCHUTCS K YHCITY HPO(HUIBHBIX
JUCHUIUIMH 00I111e00pa3oBaTEILHOTO ITMKJIA W BXOAUT B COCTaB 00s3aTeIbHOMN
npeaMmeTHon obnactu «Maremaruka u uHpopmatukay OI'OC cpemnero oOrero
oOpa3zoBaHus.

3HaHWs, YMEHHMS W HaBBIKH, dbopMupyemMbie  TUCHUILTAHON
«I1J1.02 MaremaTtuka» HEOOXOAUMBI JUIS  TOCIEIYIOIIETO H3YyYCHHUS BCEX
JUCUUIUIMH €CTECTBEHHO-HAYYHOTO M MpO(deCCHOHANBHOTO YYEOHOro IUKIa, a
TaK)Ke MPOXOXKICHUS PON3BOJCTBEHHOMN MPAKTHKHU.

1.3. ey 1 iIaHUPYeMble Pe3yJabTAThl 0CBOCHUS TN CIUIIHHbI

Hemsimu n3yuenns qucuuiuinibl «I1J1.02 Marematrka» sIBISIOTCS:

e o0ecrieueHne YCIOBHM ISl TIOJYYSHUSI MPEJCTABICHUN O COIMAIBHBIX,
KYyJIbTYPHBIX U UCTOPUUYECKHX (DAKTOpPaX CTAHOBIICHUS MaTEMAaTUKH;

e oOecneuecHue YCIOBUM TS dbopMupoBaHUS JIOTUYECKOTO,
aJTOPUTMUYECKOTO U MATEMAaTUYECKOTO MBILIJICHUS,
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e o0ecrmeueHue YCIOBHM I TPHOOPETEHUS YMEHUW MPUMEHSTH
NOJTyYEHHBIE 3HAHUS NIPU PEIICHUH Pa3JINYHbIX 3a/1a4;

e o0ecrieueHUE YCIOBHM AJisi MOJIyUYEHHUS IMPEACTABICHUM O MaTeMaTuKe
KaK YacTh OOUIEYEIOBEYECKOM KYJbTYpbl, YHUBEpPCAJbHOM S3BIKE HAayKH,
MO3BOJISIOILEM OMKUCHIBATH U U3y4YaTh PeAIbHbIE IPOLIECCHI U SIBJICHUS.

3agaun  wu3ydenuss auciuiuimHbl  «I1J[.02 Matematuka» TpaaullMOHHO
pEaAU3yIOTCS B UETHIPEX HAMPABICHUSX:

e oOmiee nmpeacTaBieHrne 00 UAESX U METOJaX MaTEeMATHKH;

® HHTEUIEKTYyaJIbHOE Pa3BUTHE;

® OBJAJIEHUE HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;

e BOCIIMTATEIILHOE BO3JICHCTBUEC.

B pe3ynbTaTe 0CBOCHUS TUCIUTIITUHBI 00YYaIOIUNACs JOJDKEH 3HaTh (3):

e 3HAaYCHHEC MATEeMAaTHYCCKOW HAYyKW JUIS PEIICHHS 3a/1ay, BO3HUKAIONIUX B
TEOPUU M TPAKTHKE; MIUPOTY U B TO KE BpPEMs OTPAaHUYCHHOCTH MPHUMCHCHUS
MaTEeMaTHYECKUX METOJIOB K aHaJM3y W HMCCIEIOBAHUIO IPOIIECCOB W SIBJICHHUHA B
npupoze u obmiectse (31);

® 3HAYCHHE MPAKTUKHU M BOTIPOCOB, BO3HUKAIOIINX B CAMOW MaTeMaTHKE JIJIs
(bOpMHPOBAaHUS U PA3BUTHSI MAaTEMATUICCKON HAYKH;, UCTOPHUIO PA3BUTHS TTOHITHS
YuClia, CO3/IaHUs MATeMaTHYeCKOTO0 aHajlin3a, BO3HUKHOBEHHS W Pa3BUTHUS
reometpuu (32);

® YHUBEPCAJIbHBIM  XapakTep  3aKOHOB  JIOTUKM  MaTeMaTUYECKHUX
paccykAeHuM, UX MPUMEHUMOCTh BO BCEX OOJIACTAX YEJIOBEUECKOM JEATEILHOCTH
(33);

® BEPOSITHOCTHBIM XapaKTep pa3IMYHBIX IMPOIECCOB OKPYKAIOIIET0 MHUpa
(34,

B pe3ynbraTte 0CBOCHUS TUCHUILIMHBI 00yUYarOIIUIiCs JOKeH yMeTh (Y):

® BBINOJHATH apupMeTUUECKUE JEUCTBUS, COUETas! YCTHHIE U MHMChbMEHHbBIC
MPUEMBbI, IPUMEHEHUE BBIYUCIUTEIBHBIX YCTPOMCTB; HaXOJIUTh 3HAYEHUSI KOPHS
HaTypaJIbHOM CTENEeHHW, CTENEeHW C pallMOHAJbHBIM IOKa3aTeseM, Jorapudma,
UCIIOJB3Yd TpPU HEOOXOJUMOCTH BBIYUCIUTEIBHBIE YCTPOMCTBA; MOJIH30BATHCS
OLICHKOW U MPUKUIKOM MpHU MpakThuueckux pacuerax (Y1);

® [POBOJAUTH MO HM3BECTHBIM (OpMyslaM M TpaBUIaM MpeoOpa3oBaHUs
OYKBEHHBIX BBIPAKECHUW, BKIIOYAIOMIMX CTENEHU, paguKalbl, JOorapupmbl u
TpuroHomerpuueckue pynkuuu (Y2);

® BBHIYHCIATH 3HAYCHHS  YHCIOBBIX HM  OYKBCHHBIX  BBIPAKCHHI,
OCYIIECTBJISISI HEOOXOIMMBIE TTOACTAHOBKH U IIpeodpazoBanust (Y 3);

e ompenensaTh 3HaueHWe (QYHKIUM TO 3HAYCHWIO apryMeHTa Mpu
pa3IMUHbBIX criocobax 3amanus GyHkiuu (Y4),

e cTpouTh rpaduku uzydeHHbix GyHkui (¥Y5);
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® OMWCHIBATH MO TpaduKy MOBEACHUE W CBOMCTBA (PYHKITUN, HAXOAUTH 11O
rpaduky PyHKIIUM HaMOOJBIITNE U HauMeHbIe 3HadeHus (Y6);

® pemarbh ypaBHCHHs, MPOCTEUINNE CHCTEMBl ypaBHEHUH, HCIIOIb3YS
cBoiicTBa pyHKIMit 1 ux rpaduxos (Y7);

® BBIYUCIATH TNPOU3BOAHBIE OBJIEMEHTAPHBIX  (DYHKIMA, HCTOIB3YS
crpaBoyHble MaTepuaisl (Y8);

® JHCCEeNoBaTh B TMPOCTCUININX CIydasX (YHKIHH HAa MOHOTOHHOCTH,
HAXOJUTh HAWOOJBIINE W HAMMEHBITNE 3HAa4YeHUS (YHKIHH, CTPOUTH Tpaduku
MHOT'OYJICHOB C UCTOJB30BAaHUEM almapaTa MareMaTuyeckoro ananusa (Y9);

e pemaTh palUOHANbHBIE, I[OKa3aTeNbHBIE W  Jorapudmuyeckue
ypaBHEHUS U HEpaBeHCTBA, (Y10);

® COCTaBJISITh YpaBHEHUS M0 yciaoButo 3aaauun (Y11);

®  JCIOJIb30BaTh JJIsi MPUOJIMKEHHOTO PEIICHUs YpaBHEHUI U HEpaBEHCTB
rpaduueckuit meton (Y12);

e u3o0pakxaTb Ha KOOPAWMHATHOM TIJIOCKOCTH MHOXECTBA PEIICHUI
MPOCTENIINX YpaBHEHUH U ux cucteMm (Y13);

e pemaTh MOpocTeiire KOMOMHATOpPHBIE 3aJayd METOAOM Iepebopa, a
TaKXe C UCIOJIb30BaHUEM M3BECTHHIX dhopmy (Y 14);

® BBHIUHCIATH B MPOCTEHINHMX CIydasx BEPOSTHOCTH COOBITHH Ha OCHOBE
nojcuera yncia ucxoaon (Y15);

® pacro3HaBaTh Ha 4YEpTEkKaX W MOJEIAX MPOCTPAHCTBEHHBIE (POPMBI,
COOTHOCUTH TPEXMEPHBbIE 00BEKTHI C UX OMUCAHUSIMHU, U300pakeHusiMu (Y 16);

® ONKCHIBATh B3aUMHOE pACIIOJIOKEHUE TPAMBIX M IUIOCKOCTEH B
npoctpancTie (Y17);

® aHANMM3UPOBATh B TMPOCTEHIIMX CIydyasX B3aMMHOE pPacCIOJIOKEHUE
00BeKTOB B npocTtpancTse (Y 18);

e 1300pakaTb OCHOBHBIC MHOTOTPAHHUKHU U KPYIJIbI€ TeJa;, BBIMOJHSITH
YepTeXH Mo yciaoBuaM 3aaad (Y19);

e pellaTh IMIAHUMETPUUECKUE U MPOCTEUIINE CTEPEOMETPUYECKHUE 3aauu
Ha HaXOXJICHWE TeOMETPUUYECKHX BEJMYWH (JJIUH, YTJIOB, IUIOMIAACH, 00BEMOB)

(¥Y20);

®  JCIOJIb30BaTh npu pelIeHUH CTEPEOMETPUUECKUX 3azay
IaHuMeTpuueckue Gaktel U MeToasl (Y21);

® IIPOBOAUTH JOKa3aTeIbHBIC PACCYXKICHUSI B X0OJIe perieHus 3aaa4 (Y22);

® CINOJIb30BaTh MPUOOPETEHHbIE 3HAHMSA W YMEHHUS B MPAKTUUYECKOM
NesATEeIbHOCTH U MTOBCEAHEBHOM sxu3Hu (Y23) aiis:

. TPaAKTUYECKHUX PACUETOB MO (popMyJiaM, BKIOUast OpMYJIbl, COAEpKaIINe
CTENECHU, paJMKalbl, JIOTapuMbl U TPUTOHOMETpUYECKHE (YHKIUH, HCTIOIb3Ys
Ipu HEOOXOAMMOCTH CIPABOYHBIE MAaTEpUabl U MPOCTEUIINE BBIYUCIUTEIHHBIC
YCTPOUCTBA;
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. ONHCAaHMA C TIOMOIIbIO  (YHKUIMH  pa3iuyYHBIX  3aBUCHUMOCTEH,
IpEICTaBICHUS UX rpapUUecKn, UHTEPIIPETALNU IPa(UKOB;

. peuieHus MpUKIAIHBIX 337a4, B TOM YHCJIE COUATBbHO-3KOHOMUYECKHUX U
¢usznyecknx, Ha HaWOONBIIME W HAWMEHBIINE 3HAYCHHSA, Ha HaXOXKICHUE
CKOPOCTHU U YCKOPEHHS;

. TIOCTPOCHHUS U UCCIEAOBAHMS MPOCTEHIIINX MaTEMAaTUYECKUX MO/IENeH;

. aHAM3a pPEAJIbHBIX YHUCIOBBIX JaHHBIX, IPEACTABICHHBIX B BHUJC
JuarpaMm, rpauKos;

. aHaJM3a UHPOpPMALIUK CTATUCTUYECKOTO XAPaAKTEPA;

. HcchenoBaHusl (MOAETUPOBAHUS) HECIOXKHBIX MPAKTHUECKUX CUTYaIUi
Ha OCHOBE U3y4YEHHBIX (POpPMYIT U CBOUCTB (UTYp;

 BBIYUCJIEHUS OOBEMOB W IUIOLIAZECH MOBEPXHOCTEM MPOCTPAHCTBEHHBIX
TE€I MpU PEHIEHUH MPaKTUYECKUX 3a/4ad, HCIOJb3ys MpU HEOOXOJIMMOCTH
CIPABOYHUKH U BBIYMCIIUTEIIBHBIE YCTPOICTBA.
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2. CTPYKTYPA U COAEP KAHUME JUCIIUITJIMHBI

2.1. O0beM JUCUUIJIMHBI U BUbI Y4e0HOI1 padoThl 1J151 04HOi GopMBbI

00y4eHus

Bun yuebHoit paboTbl

O0BEM YacoB

MakcumanbHas yueOHast Harpy3Kka (BCero)

308

O0s13aTenbHast ayIuTOpHas yuyeOHasi Harpyska (BCero)

272

B TOM YHCJIC:

JIEKIIUHA

118

IIPAKTUYECKHE 3aHATHsI (B TOM YHMCIIE IPOMEXKYTOUHAs aTTeCTalUs)

154

CamocrosTenbHas pabora oOyvaromierocs (Bcero)

B TOM YHCJIC:

3ay4urBaHue (HOPMYII, TPABUII, TEOPEM, CBOHCTB

BBIITOJIHCHHUC MHANBUAYAJIbHBIX 3aJaHuH

paboTa HaJl OMMOKaMu

IIOAT0OTOBKA JOKJIaJ0B

ITpomesxyTouHas arrectanus B popme IK3aMeHa

36

2.2. O0bem yueOHOM TUCHUIIMHBI M BUAbI Y4eOHOH PadoThI I 3204YHOM

dhopmbI 00yUeHUS

Bun yuebHoit paboThl

O0BeM 4acoB

MaxkcuMmanbHas yaeOHasi Harpyska (BCero) 308
OO0s3aTenbHas ayIuTOpHAs ydeOHasi Harpy3ka (BCero) 26
B TOM YHUCIJIE:

JICKITIH

MPAKTUYECKHE 3aHATH(B TOM YHCIIe MPOMEKYTOUHAS aTTECTAINs) 26
CamocrosTenbHas paboTta obydaromierocs (Bcero) 276
B TOM YHCIIE:

pElIEHNE TPEHUPOBOYHBIX YNIPAKHEHHUN 106

CaMOCTOSATENIbHOE U3YUEHUE PA3EIIOB 136

3ay4uBaHue (PopMyI1, IpaBUiI, TEOPEM, CBOMCTB 12

BBINOJIHEHUE WHAMBUYATbHbIX 3aaHUN 8

BBITIOJTHEHUE JJOMAIlIHEN KOHTPOJIbHOU paboThl 10

MOJITOTOBKA JOKJIAZIOB 4
[Tpomexxyrounas arrtectanus B (hopMe: 3alIUThl JOMAlIHEH KOHTPOJIBHOM 6

paboTHI M IK3aMEHa




2.3. TemaTu4eCKUil IVIAH U COAEPKAHUE TUCHUILIMHBI VI 0YHOI (popMBI 00yUeHUs

3HaHusA U
&I)MCHI/I}I,
OPMHPOBAHUIO
HamnmeHoBaHHe Copepxanre yaeOHOT0o MaTepuaia u GopMbl OpraHU3AINH ICATETHHOCTH 00YJIarOIIHXCs O0beM 4acoB | KOTOPBIX
pa3aesioB U TEM
CIOCOOCTBYET
3JIEMEHT
MIPOTPAMMBI
1 2 3 4
Jleknus: 1 31,32
Beenenne 1.Ponp MaTeMaTHKH B HayKe, TEXHHKE, SKOHOMHKE, HHOOPMALMOHHBIX TEXHOJIOTHAX U
NPaKTUYECKOH AeATeNbHOCTH. Llenu u 3a1a4m u3y4eHus: MAaTEMAaTUKK 1P OCBOECHHUU
cnenuaiabHoctein CI10
Paznen 1 Pa3Butue noHaTus o uucie
Jlekiuu: 5
1. Llenble u panoHanibHble yncia. JleiicTBUTENbHBIE YKCTIA.
2. [IpubmmkeHHbIe BerYuciIeHus. KommiekcHbIe yncia
IIpakTryeckue 3aHATUS §]
1. BeimonHeHue apuMeTHUECKUX IeHCTBUN Ha/l YHCIIaMH, COUeTasl YCTHHIE U MHCbMEHHBIE
Tema 1.1 HIPUEMBI
Pazsurtne mousTust 0 | 2, Haxoxmenue MPUOIMKEHHBIX 3HAYSHU BETUYMH U TIOTPEITHOCTEN BBIUMCICHUN 33,734, V2, V3,
qucIie o N
(a0COMIOTHOM M OTHOCUTENILHOM ). V4 V11
3.CpaBHeHUE YHCTOBBIX BhIpaskeHU. Haxoxenue omuboKk B mpeoOpa3oBaHUsiX U
BBIYHCIICHUSIX
CamocrosTenbHas padoTa 00y4arouxcs
1. 3akpernieHue OCHOBHBIX CIIOCOOOB pellieHusl ypaBHEHUH. BrInoHeHNe 3a1aHuii 1o
OTKPBITHIM TECTaM
2. Hoxnan: «HenpepsIBHBIE IpOOH»
Pazgen 2 KopHu, crenenu u gorapudmMel
Jlexnuu 4
1.Kopuu HaTypanbHON CTENEHN U3 YKCIa ¥ UX cBoiicTBa. CTENEHH ¢ pallMOHAIbHBIMU
MOKa3aTeNsIMHU, uX cBoMcTBa. CTETIEHH C IEWCTBUTEIILHBIMU MTOKA3ATEISIMHU.
2.CBOJCTBa CTENEHU C ACHCTBUTEIBHBIM IIOKA3aTEICM.
IIpakTrueckue 3aHATUS 10
Tema 2.1 1.Bbruncienne U CpaBHEHHE KOpHEH. BhIOTHEHNE pacueToB C pagrKaTaMH. 33,34,Y2, V3,
Kopnu u crenenu V4. V11

Pemenue nppannroHanbHbIX YpaBHEHHI

2.Haxosx1eHue 3HaueHuil cTeneHeil ¢ paloHaIbHBIMU ITOKA3aTENSIMU.
3.CpaBHeHUE cTEneHeH.

4. ITpeoOpa3oBaHus BBIPAKEHHUH, COJEPIKALINX CTEIICHH.




5.Penienne moka3areabHbIX YPaBHCHHUH.
6.Pemenue npukiiaaHpIX 3a1a4.

CamocrosTenpHas paboTa ydamuxcs
1. Brmonnenue WHAUBUAYAJIbHBIX 3aI[aHI/II7I 10 PCIICHHUIO UPPALIMOHAJIBHBIX W IMTOKA3aTCIIbHBIX
ypaBHEHMH, 0 IpeoOpa30BaHHIO YUCIOBBIX U OYKBEHHBIX BBIPQKEHUH, COJIEpKAIUX PaIUKAIIbI

Jlekniuu 4
1.OcHoBHOe norapuMudeckoe ToKAeCTBO. [lecaTnyHbIe U HATypaIbHbIE JOrapu(MBbI.
2. [IpaBuna neictBuii ¢ orapudmamu. Ilepexo Kk HOBOMY OCHOBAHHUIO.
Tema 2.2 3.IIpeobpazoBanue morapuMUIECKUX BHIPAKCHUN
1 Jlorapugm. TTpaKTHIECKHUE 3aHATHUS 10
OrapugM Hucia | 1 Haxoxenne 3Ha4€HUi Jorapudma 1no Npou3BoI5HOMY OCHOBAHHUIO
[IpeobpazoBanue ' a 2 P y ) 33,34,V2,VY3,
anreOpPanIecKnX 2.Ilepexon OT OAHOTO OCHOBAHUS K APYTroMy. V4 ,V10, V11
BBIPAKCHUH 3. Beruncnenue u cpaBHeHHE JIOTapH(PMOB.
4.JlorapudmupoBaHue U MOTCHIIUPOBAHKUE BHIPAKECHUH.
5.11pubnmKeHHbIC BEIYUCICHHS U PEIICHUS TIPUKIIaTHBIX 3a/1a4.
6. Pemienue morapuMHUYECKUX YPaBHEHHIA.
CamocrosiTenpHas padora
Boruncnenue norapugmMoB, perieHue JJorapuhMuIeckux ypaBHEHUN
Paznen 3 ITpsiMble ¥ IJIOCKOCTH B TPOCTPAHCTBE
Jlexuuu: 4
Tema 3.1 1.B3auMHOeE pacmnoaoKeHHe IBYX MPSIMBIX B POCTPAHCTBE 33,34, Y2, V3,
[TapanneasHOCTh B : p ¢ ABYX IIp pocTp . 5 V4 V12, V13,
IIPOCTPAHCTBE 2.I1lapannenpHoCTh NPsAMOM U MIIOCKOCTH. IlapayiienbHOCTh MII0CKOCTEH. 16 V17
CamocrosrenbHas padora: 1. M3yueHue Teopem 0 napauieIbHOCTH B IPOCTPAHCTBE
Jlexuuu: 4
1.IlepnieH IuKyASPHOCTD MPSAMOI1 U TUIOCKOCTH. [lepreHanKynsp 1 HaKIOHHAsL. YTOI MEXKIY
IIPSIMOM U TNIOCKOCTBIO.
2.Yros1 MeXAy III0CKOCTsIMU. JIByrpanHblil yroi. [lepneHuKyasipHOCTb ABYX IJIOCKOCTEH.
[TpakTHueckue 3aHATHS 8
1.Ilpu3Haku B3aMMHOTO PaCHOJI0KEHUS IPAMBIX. YTOI MEXKIY MPSIMBIMH.
Tema 3.2 2.B3auMHOE PacIosIokKeHUe NPSAMBIX U INIOCKOCTEH. 33,34, ¥2, V3,
TepnenamkyprocTs 3.IlepneHauKymsp ¥ HAKJIOHHAS K TUIOCKOCTH. YTOJ MEXKIY MPSIMOU U TUIOCKOCThIO. T MBI YaYlz, MAES
B IPOCTPAHCTBE Tlepnenaukynsap 0  IIOCKOCTH. YTOIl MY NMPAMO OCKOCTBI0. TeopeMsl 0 16 V17
B3aUMHOM PACIIOJIOKEHHUH MPSAMOM U INIOCKOCTH. TeopeMa 0 Tpex NepHeHANKYIIIpax.
4 TIpu3HaKK U CBOWCTBA MapauIeIbHbBIX U MEPICHINKYISPHBIX MIIOCKOCTEH.
CamocTosiTenbHas padora:
1.BrinonHeHNE TPEHUPOBOYHBIX 33JJaHU 110 TEME
2. Jloxnan «IlapamensHoe TPOSKTHPOBAHKEY
Tema 3.3 Jlexumn 6 33,34, Y2, V3,
I'eomeTrpuueckue 1.I'eomeTpuyeckue npeoOpa3oBaHusl IPOCTPAHCTBA: ApAJUIEIbHbII IEPEHOC, CHMMETPUs V4 V12, Y13,
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npeoOpa3oBaHUs
IPOCTPAHCTBA

OTHOCHUTEJIBHO MJIOCKOCTH
2.IlapannensHoe npoekTrpoBanue. [1nomans oproronansHoi npoekuuu. M3obpakeHue
IPOCTPAHCTBEHHBIX (pUTyp

3. PaccrostHre OT TOYKH JI0 MIIOCKOCTH, OT MPSIMOH 10 MIIOCKOCTH, PACCTOSTHHE MEXKTY
IUIOCKOCTSIMH, MEX]1y CKPELIUBAOIIUMUCS MPSIMBIMHU, MEX/y IPOU3BOJILHBIMU (PUTypamMH B
IIPOCTPAHCTBE.

IIpakTrueckue 3aHATHS

1.ITapamienbHOE MPOEKTUPOBAHKE U €r0 CBOMCTBA. Teopema O IIIOIIa i OPTOTOHAIBHOM
IIPOEKIIMA MHOTOYTIOJIbHUKA.

2.B3anMHO€ pacnooKeHHe TPOCTPAHCTBEHHBIX (DUTYD.

V16 V17

Paznen 4

KomOuHaTopuka

Tema 4.1
DJEeMEHTHI
KOMOWHATOPUKH

Jlexuuu

1.OcHOBHBIE TOHATHUSI KOMOMHATOPUKH. 3a1a4M Ha MMOJICYET YKCIIa pa3MeIIeHUH, IEPECTaHOBOK,
COYETaHUM.

2.Pemenue 3ama4 Ha iepebop BapuantoB. ®opmyna 6unoma Herotona. CBoiicTBa
OnHOMUHANBHBIX KO3 duninentos. Tpeyronpuuk [lackans.

[TpakTrueckue 3aHsATUS

1.McTopus pa3BuTHI KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH U CTATHCTHKH U UX POJIb B
pa3MuHBIX cepax YeIoBeUECKON KU3HEIEATETLHOCTH.

2.IlpaBuia KOMOMHATOPHKH.

3. Pemmenne KOMOMHATOPHBIX 3a7a4.

4.PazmMenienusi, couetanus u nepecraHoBku. bunom Herotona u tpeyronsnuk Iackans.
IIpuknagueie 3a1a4uu.

CamocTosTenbHas padora R
1.Pemenne TpPeHUPOBOYHBIX 3aJaHUI 10 KOMOMHATOPUKE
2.DopMyIibl COYETaHUH, IEPECTAHOBOK, pa3MeEIIeHUN

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

Pasnen 5

KOOD,[[I/IHaTBI 1 BCKTOPBI

Tema 5.1
[IpssmoyronbHas
CUCTEMa KOOPIAUHAT

Jlexknuu
1. IlpsmoyronbHas (IekapToBa) CUCTEMa KOOPIWHAT B MpocTpaHCcTBe. DopMyIa paccTosSHUS
MEXIYy IBYMsS TOUYKaMU. Y paBHEHUS c(hepbl, TUIOCKOCTH U TIPSIMOIA.

ITpakTueckue 3aHATHS

1.BexTopsl. JlelicTBHUS C BEKTOpaMH.

2.JlekapToBa cCTeMa KOOPJIUHAT B MPOCTPAHCTBE.
3.YpaBHeHUE OKPYKHOCTH, CHEPHI, INTOCKOCTH.
4.PaccrosiHie MKy TOUKAMHU.

CamocrositenpHas padora B B
1.Bemonnenye HHIMBUTyalbHBIX 3aJaHUK HA JEHCTBHS C BEKTOPAMU
2. M3yueHue ypaBHEHUH OKPYKHOCTH, ChePBI, IIOCKOCTH, PACCTOSIHHSI MEXKY TOUKAMH

Tema 5.2

Jlexuuu

33,34, Y2, V3,
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Bexrops!

1.BekTopbl. Moaynb BekTopa. PaBeHCTBO BekTOpOoB. Cl10)KEHHE BEKTOPOB. Y MHOXKEHHE BEKTOPA
Ha YUCIIO.

2. PaznosxeHue BEKTOpa MO HAIIPaBJICHUAM. YTOJI MEXAy AByMs BekTopamiu. [Ipoekius BekTopa
Ha OCh.

3.Koopnunate! Bektopa. CkalipHOE MPOU3BEIEHUE BEKTOPOB.

4. Vcnons30BaHHE KOOpAMHAT M BCKTOPOB IIPpH pCIICHUHY MATCMATHYCCKHX M ITPUKIAAHBIX 3aa4a4.

IIpakTrueckue 3aHATHS
1.leiicTBUs ¢ BEKTOpaMH, 3a/IaHHBIMU KOOPIUHATAMH.
2.CxansipHoe MpoU3BECHUE BEKTOPOB.

3. BexTropHOe ypaBHEeHUE NPSMON U MIOCKOCTH.
4. Vicionb30BaHUE BEKTOPOB MPH J10KA3aTEIbCTBE TEOPEM CTEPEOMETPHUH.

CamocrositenpHas padora
1. HMcnomp3oBanue BEKTOPOB IIPH PEUIEHUU CTEPEOMETPHIECKHX 3a1a4
2. BekrtopHoe 3a7jaHKe NPSMBIX U INIOCKOCTEH B TPOCTPAHCTBE

V4 .V12

13,
V16

39

Paznen 6

OCHOBBI TPUTOHOMETPUH

Tema 6.1
OCHOBHBIE TTIOHATHS.
OcHOBHEIE
TPUTOHOMETPHYECKHE
TOXKIIECTBA

Jlexuuu

1.Panuannas mepa yria. Bpamarensnoe aeumxenne. CUHYC, KOCHHYC, TAHT€HC U KOTaHT€HC
quca.

2.®opmynsl ipuBeaeHus. @opmynsl ciaoxeHus. Dopmynsl yasoeruss @opmysnbl HOTOBUHHOTO
yria.

[TpakTrueckue 3aHATHS

1.PaguianHblil METOJ U3MEPEHUS YTIIIOB BPAIlIEHUS U CBS3b C IPaJyCHON MEpOil.
2.OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA

3.DopMyIIbl IPUBEICHHUS.

CamocrosTenbHas paboTa: 3aydMBaHKE ONPEICICHUN TPUTOHOMETPUYECKHMX (DYHKIIMHI, UX
3HAKOB 110 YETBEPTAM, GOPMYJI ¥ 3HAYCHUN HEKOTOPHIX VIJIOB

KontpoabHas pabota

33,34,Y3,V4

Tema 6.2
ITpeobpaszoBanue
MPOCTEHIINX
TPUTOHOMETPUIECKUX
BBIPAKEHUN
Tpuronomerpudeckue
ypaBHEHUS U
HEPAaBEHCTBA

Jexuun

1.IIpeoGpa3zoBaHue CyMMbI TPUTOHOMETPHUECKUX (DYHKIUN B IPOU3BE/ICHUE U IIPOU3BE/ICHHS B
cymMMy. BeipakeHne TpUroHOMeTpHYecKuX (HYHKIIHIA Yepe3 TAHTeHC TIOJIOBUHHOTO apryMEHTA.
2.Ilpocreiimue TpuroHoMeTpuuecKre ypaBHeHus. [Ipocreiiime TpuroHoMeTpuuecKue
HEPaBEHCTBA.

3.00paTHbIe TpUroHOMeTpHYecKre QYHKIIMU. APKCHHYC, apKKOCHHYC, apKTaHTCHC.

[TpakTudeckue 3aHATHS:

1.®opmybl cinoxkeHusl, yABOECHUS, TPeoOpa3oBaHUE CyMMbl TPUTOHOMETPHUUECKUX (YHKIIHI B
POU3BEICHUE.

2..IlpeoOpazoBaHrie MPOU3BEACHUS TPUTOHOMETPUIECKUX (DYHKIHIA B CyMMY.

3. [Ipocreiimme TpUroHOMETPUYECKHE YPAaBHEHUS M HEPABEHCTBA.

4.00paTHbIe TPUTOHOMETPUUYECKUE (DYHKITMHU: apKCUHYC, ApKKOCHHYC, apKTAHTEHC.

33,34,V¥3,V4
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CamocTosTenbHas padoTa
Joxnanel: «TpuroHomeTpuyeckue ypaBHEHMsI, IPUBOIUMBIE K KBaApaTHBIM», «OTHOPOIHbBIE
TPUTOHOMETPUYECKNE YPaBHEHUS», «BBeieHne HOBOW MepeMEHHOM IPpU peIeHUN
KBaJJPAaTHOT'O YPaBHEHUSD)

Pazgen 7

DVYHKIINH, UX CBOMCTBA U I'pauKU

Tema 7.1
Oyukuuu. CBoiicTBa
¢yukuuii. O6parHbie

byHKIUN

Jlekuun

1. ®ynkuuu. O61acTh ONpeeIeHs] © MHOKECTBO 3HAUCHU; TpaduK QYHKIIHH, TOCTPOCHUE
rpadukoB QpyHKINHA, 33 JaHHBIX PA3TUYHBIMU CIIOCOOAMHU.

2. CoticTBa ()yHKIIUU. MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTh, OTPAHUYECHHOCTb,
nepuoANYHOCTb. [IpoMexyTku Bo3pacTaHus U yObIBaHUS, HAUOOJIbIIIEE K HAUMEHBIIIEe
3HAUEHUS, TOYKHU dKCTpeMyMma. [ padmdeckas uaTepnperanus. [Ipumeps! (yHKITMOHATBLHBIX
3aBUCHMOCTEN B pealbHBIX MPOLIECCaX U SABICHUSX. ApUPMETHUECKHUE OTIepaIluy HaJl

bynkumsamu. CrnoxxHas yHkius (kommnosumus). [TorsaTue o HenmpeprIBHOCTH ()YHKIINU.
3. O6parnplie pyHkuun. O6IacTh onpeenaeHus 1 001acTh 3HAYeHUH 00paTHOM QYHKIMH.
I'pacduk oOparHoOi PYHKIIHH.

[TpakTueckue 3aHATHA:

1.IIpumepsl 3aBUCUMOCTEH MEXly IEPEMEHHBIMU B pEalIbHBIX IPOLIECCAX U3 CMEXHBIX
JUCIUIUINH.

2.0npeznenenue QyHKINH.

3.Iloctpoenwne u urenue rpadgukos Gpyakuid. VMccrnemoBanne GyHKINN.

4.CBoiicTBa TMHEHHON, KBAAPAaTUYHOMN, KYCOYHO-TMHEHHON 1 JPpOOHO-TMHEHHON (HYHKIUH.

Hroro 3a 1 cemectp

122

Tema 7.2
CrelncHHBIE,
MoKa3aTesbHbIE,
norapupMUUEcKue 1
TPUTOHOMETPUYECKHE
GyHKIINH.

Jlexuun

1.0Onpenenenns GyHKUMN, X CBOMCTBA U TPaQUKH.

2.IlpeobpazoBanus rpadukos. [lapamiensHbIi IEpeHOC, CAMMETPHS OTHOCHTEIBHO OCEH
KOOPJIMHAT U CUMMETPHUSI OTHOCUTENIHO Hayana KOOPAWHAT, CHMMETPHs OTHOCUTENBHO MPSIMOM
y = X.

3. PacTskenue u cxxatue BJIOJIb OCE KOOPIUHAT.

IIpakTrueckue 3aHaTus

1.HenpepriBHbIe 1 niepuoaunueckue GpyHkuu. CBoiicTBa u rpaduku cuHyca, KOCHHYCa, TAHICHCa
U KOTaHI'€HCa.

2.06parnble pyHKIMH U UX rpaduku. OOpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIUH.
3.IIpeobpazoBanms rpaduka pyHkmun. ['apMormueckre konebanus. [IpukiaaHbie 3a1a49u.

4. Tloxa3zaTenbHble, Jorapu(pMUUECKUe YpaBHEHUS

5. TpuroHoMeTpuveckne ypaBHEHHUS] 1 HEPABEHCTBA.

CamocrositenpHas padora
1. Hoxnansl: «Iloka3zaTenpHble ypaBHEHUS C TapaMeTpammuy, «Jlorapudmmuueckue
YPaBHEHHs ¢ TapaMeTPAMM»
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2. Pemenue nokazaTelbHBIX, JIOrapu(MUIECKUX, TPUTOHOMETPUYECKUX YPaBHEHUN

Paznen 8 MHoOrorpaHHUKH U KPYIJIbIE TEIA
Jlekuun
1.Bepmunsl, pebpa, rpaHu MHOTOTpaHHUKa. Pa3BepTka. MHOrOrpanHble yribl. Beimykibie
MHOTOrpaHHUKHU. Teopema Ditniepa.
[Tpusma. [Ipssimas u HaknoHHas npusMa. [IpaBunbHas npusMma. [apamnenenunesn. Kyo.
2 Ilupamuna. [IpaBunbHas nupamua. Y ceueHHas nupamuaa. Terpasap.
Cummetpu B KyOe, B apajjiesieniuiesie, B Ipu3Me U MUpaMuje.
3.Ceuenus kyOa, IPU3MBbI U TUPAMU/IBI.
[IpencraBieHue o NpaBUIIbHBIX MHOTOTPAaHHUKAX (TETpa’ipe, KyOe, OKTadape, 10AeKadape U
Tewma 8.1 MKOCAdIPE). 33, 34j 3719j
MHororpasHuku TIpaKTHYECKNE 3aHATHA V20, V21,V22
1.PaznuyHble BUABI MHOTOTPAHHUKOB.
2.1x n300pakeHmusl.
3. Ceuenusi, pa3BepTKU MHOTOTPAHHHUKOB.
4. Tlnomanb MOBEPXHOCTH
CamocrositenpHas padoTra
1. Hoknaz «IIpaBuiibHbIE U MONYNPAaBUILHBIE MHOTOT DAHHUKHU
2. Pemenuie TpeHMPOBOUYHBIX 3aj]ad HA BBIYUCIIEHUE JIEMEHTOB MHOIOI'PAaHHUKOB U IIOCTPOEHUE
ceueHui
Jlexuun
1.1ununnp u KoHyc. YceueHHbI konyc. OcHOBaHUE, BbICOTA, OOKOBasi IOBEPXHOCTb,
Tema 8.2 oOpazyroas, pazsepTka. OceBble CEUSHHSI U CEUSHMs], TapajielIbHble OCHOBAHUIO.
Tena u nosepxnoctu | 2. lllap u cdepa, nx ceuenus. KacarenpHas miiockocTs K chepe.
BpallleHN:A IIpakTrueckue 3aHATHS
1.Buapl cummeTpuii B IpOCTPAHCTBE.
2.CuMMeTpus Tell BpallleHUs! 1 MHOTOTPaHHUKOB.
Jlexuun
1.06mem u ero usmepenue. arerpanbaas popmyna oobema. opmyiel oobeMa Kyoa,
MPSIMOYTOJIBHOTO MapajuiesienuIeia, IpU3Mbl, LIHWIAH]IPA. 33.34. V19
2.®opmynel 00beMa TUpaMUIbl U KoHyca. DopMyIibl TUIOIIAIM TOBEPXHOCTEH UIUHAPA U V20, V31 V32
KOHYCa. . ’ ’
. @opmyibsl 00beMa mapa u miomanu chepsl. [logodue Ten. OTHOMIEHHS TUTOIAAEH
3.0 0 ITono6 O
Tema 8.3 MOBEPXHOCTEN U 00HEMOB IOJOOHBIX TEIL.
N3mepenus B IIpakTuueckue 3aHsaTus
r€OMETpUU 1. Beruncnenue miomazaei u 00beMoB.

2. UnrterpanbHas ¢popmysa oobema.

3.®opmynsl 00beMa KyOa, MPSIMOYTOIBHOTO TapauIeNienuiea, IPU3Mbl, IHIUHAPA.

4. ®opmyinbl 00beMa TUpaMUIbl U KOHyca. DopMyITbl TUIONIAA MOBEPXHOCTEH MIJIMHIIpA U
KOHYyca.

5.®opmynsl 00bema mapa u mwiomanan chepsl. [Togobue Ten. OTHOIEHUS TUIoMAACH
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MOBEPXHOCTEH U 00bEMOB MOAOOHBIX TEJI.

CamocrositenpHas padoTa
1. Hoxnan: «KOHMYECKHE CCUEHHS M MX IPUMCHEHUE B TCXHUKE»
2. N3zyuenue dhopmya 06beMOB U IIIOMAAEH TOBEPXHOCTH, PEILICHHE TPEHUPOBOYHbIX 3a]a4

Pazngen 9

Hauana MaTemMaTnyeckoro aHaiainsa

Tema 9.1
IlocienoBaTenbHOCTH

Jlexuun

1.Crioco0nI 3a/1aHMs ¥ CBOMCTBA YHUCIIOBBIX MTOCIen0BaTeabHOCTel. [loHsATHE O TIpeaerne
nocsenoBareabHOoCTH. CyllleCTBOBaHHE Mpe/ieia MOHOTOHHOM OrpaHMYeHHON
[IOCJIEJOBATEILHOCTH.

2. CyMMHpOBaHHE TTOCIIEI0BATEILHOCTEH. beckoHeuHOo yOBIBaromas reoMmeTpudeckas
MPOI'PECCHS U €€ CyMMa.

IIpakTrueckue 3aHATHSA

1.Yucnosas nocnenoBareabHOCTb, CIOCOObI €€ 3a/1aHusl, BBIYUCICHUS WIEHOB
MOCJIEI0BATEIbHOCTH.

2. Ilpenen mocnenoBaTeIbHOCTH.

3.CymMMupOBaHUE MOCIEA0BATENBbHOCTEH.

4.beckoHeyHO yObIBaIOIasi TEOMETPUYECKasi IPOTIPECCHsI.

CamocrosTenbHas pabora .
3ayuuBaHue onpeaciacHui. BelmoaHeHHe TPEHUPOBOYHBIX 3aJaHMI

33,34,V¥1,V2,
V8.,¥23

Tema 9.2
[IpousBogHas

Jlexknuu

1.ITonsiTue o npou3BOAHON PYHKLIMHU, €€ T€OMETPUUECKHUM U PU3HUecKuii CMBICT. Y paBHEHUE
KacaTeJIbHOM K TpaduKy GyHKLIUH.

[IpousBonHbIE CyMMBI, pa3HOCTH, IPOU3BEAEHUS, YaCTHbIE. [[pOM3BOIHBIE OCHOBHBIX
AJIEMEHTApHBIX (PYHKIIHH.

2.IlpuMeHeHne NpOU3BOJHOMN K MCCIeI0BaHNIO (DYHKIIMH U IIOCTPOEHUIO TpaUKOB.
[IpounsBoaHbIE

00paTHOM QYHKIIUN U KOMITO3UIIMH (QYHKITHAH.

3.IIpumMeps! HCIIOIB30BAHMSI TPOU3BOAHON /U1 HAXOXKACHUS HAUITYYILIETro pelieHus B
IPUKJIAHBIX 33/1a4aXx.

Bropas npousBoaHas, ee reoMeTpUYECKUi 1 GU3nIeCcKui cMbIC. Haxoxaenne ckopocTs s
polecca, 3aaHHoro GopMyJIoi U rpaMKOM.

IIpakTrueckue 3aHATUS
1.IlpousBoaHas: MEXaHUYECKUN U TECOMETPUUECKUN CMBICI TIPOU3BOIHOM.
2.YpaBHECHHE KacaTeIbHOU B 00IIIEM BH/IC.

3.IlpaBuna u popmyinsl 1updepeHnupoBanms, TaOINILA TPOU3BOJHBIX AIEMEHTAPHBIX (QYHKIUH.

4 ViccnenoBanre (GYHKIIMH C TIOMOIIBIO TPOU3BOIHOM.
5.Haxoxxnenne HanbompIero, HAMMEHBIIETO 3HAYEHUS M SKCTPEMAIbHBIX 3HAUYCHUN (PYHKIINH.

CamocrosTensHas pabora B
1.UccnenoBanue GyHKINNA U TOCTPOSHUE TpadrKa ¢ TOMOIIBIO TIPOU3BOTHON
2.HaxoxaeHne HauIy4Iero peueHus B NpUKIaIHbIX 3a/1a4ax

33,34,¥1,V2,
V8.,Y23

Tema 9.3

Jlexuuu

33,34, Y1, V2,
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IlepBooOpa3nas u 1.ITpumeHeHue onpeaeneHHOro HHTErpana Juis Hax0KAEHHs IIOIAAN KPUBOJIMHENHON V8,¥23
WHTETpall. tpanenuu. @opmyiia Herorona-JIeitOHuma.
[Ipumenenue 2. ITpumepbl MPUMEHEHHSI MHTErpajia B (QH3UKE U TEOMETPUH.
WHTErpasa IIpakTrueckue 3aHsITUS
1.WuTerpan u nepBooOpa3Hasi.
2. [IpumeHenue onpeeIeHHOro MHTerpaja sl HAXOXKICHUS IUTOIA I KPUBOIUHEITHON
Tpanenuu
3.Teopema Hrrotona-Jleitonmuia.
4.TlpumMeHeHre HHTerpaia K BBIYUCICHUIO (DM3HUECKUX BEJIMYUH M TIOMIA/ICH.
CamocrositenpHas padora
TpeHupoBovHasi paboTa MO BEIYMCICHHUIO ONPEICICHHBIX HMHTEIPAIIOB U MX TPUMCHCHHE
3amuTa UHAMBUAIYAIHHOTO IPOCKTA
Pazgen 10 DJIEMEHTBI TEOPUM BEPOSITHOCTEH M MAaTEMATUYECKON CTATUCTUKH
Jlexuun
1.CoObITHE, BEpOATHOCTH COOBITHS, CIIOKEHUE U YMHOXKEHUE BEPOSITHOCTEH.
2.IlonsTHE O HE3AaBUCUMOCTHU COOBITUMN. JIMCKpeTHAas cilydaliHas BeIHYMHA, 3aKOH €€
acTpe/IeIICHUS.
UucroBbIe XapaKTePUCTUKU AUCKPETHOH CIydaiiHOM BeMurHbI. [loHsATHE 0 3aKOHE OOIBIINX
YuCell.
3 Tema 10.1 [IpakTuyeckue 3aHATHS 33,34,V1,V2,
JICMCHTEI TEOPUN | ] K jracciueckoe ope/IeeHre BEPOSTHOCTH, CBOMCTBA BEPOSTHOCTEH, TEOPEeMa 0 CyMMe v8,¥23
BEpPOSITHOCTEHN ' s 2 ’ )
BEPOATHOCTEH. 2. Briuniciienne BeposSTHOCTEN.
3.§I/ICKp€THa}I Clly4yaiiHasi BEIMYMHA, 3aKOH €€ pacipe/ieNICHuU .
4.YucnoBbie XapaKTEPUCTUKU TUCKPETHOMN CITy4aifHOM BEIHMYMUHBI. 3aKOH OOJIBIINX YUCEN.
S5.[IpuknaaHble 3a1a4u.
CamocrosiTenpHas padora
Joxkman: «Cxema MOBTOPHBIX HCIBITAaHUN bepHyim)
Jlexuuu
1.IlpencraBnenue gaHHBIX (TAOIUIBL, AUArpaMMBbl, TpaQUKu), FTeHepaaIbHasi COBOKYITHOCTD,
BBIOOpKa, cpenHee apudmernueckoe, Meauana. [loHsTHE 0 3aauax MaTeMaTHYeCKOM
Tema 10.2
DNeMEeHThI STATHCTHKH. 33,34, V1,V2
MATEMATHUESCKOM 2.Pemenyie npakTU4ecKux 3a/1a4 ¢ IPUMEHEHHEM BEPOSITHOCTHBIX METO/IOB. v& vy
CTATHCTHKA [TpakTrueckue 3aHsITUsS ’
1.IlpencraBneHre YUCIOBBIX TaHHBIX.
2. Ilpuknaansie 3a1a4u.
CamocrosiTenbHas padoTa
3ayyuBaHME HOBBIX MOHATUM U NpaBuil. PerieHre TpeHUPOBOYHBIX 33124
Pazpen 11 YpaBHEHHUS 1 HEPABEHCTBA
Jlexuuu
1. PannonaneHble, HppaloHaIbHbIE, IOKa3aTebHbIE U TPUTOHOMETPUUYECKUE YPAaBHEHUS U
Tema 11.1 CHUCTEMBI. 33, 34, Y2 Y3,
VYpaBHeHus u 2 PaBHOCH o V4 V12, 913,
CHCTEMBI ypaBHEHHIA : JLHOCTh YPAaBHEHHM, HEPABEHCTB, CUCTEM. 16 V17

3. OcHOBHEBIE MPUEMBI UX PCIICHUSA (pasnomeHHe Ha MHOXUTCIHN, BBECACHUEC HOBBIX
HEW3BECTHBIX, MOJCTAHOBKA, TpayUueCKUil METO).
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[IpakTrnueckue 3aHsATHS

1.Kopuu ypaBHEHUI.

2.PaBHOCHIIBHOCTD YpaBHEHUH.

3. [IpeoOpazoBanue ypaBHEHUH.
4.OCHOBHBIE TTPUEMBI PELICHUS YPAaBHEHHIH.
5.Pemenue cucrem ypaBHEHMIA.

CamocrositenpHas padoTra _
TpennpoBoyHas paboTa 1o pelIeHUI0 YPaBHEHUH pa3IuYHbIMU ClI0COOaMuU

Tema 11.2
HepasencrBa

Jlexknuu
1. PatimonaneHble, MppalmoHaIbHbIE, TOKA3aTeJIbHBIE U TPUTOHOMETPUUECKUE HEPABEHCTBRA.
2.OCHOBHBIE IPUEMBI MX PEIIEHHUSL.

[TpakTHueckue 3aHATUS:
1.Pemenvie HepaBeHCTB
2. PanmmonanbHble, MppallMOHATBHBIC, TOKA3aTEIbHBIC U TPUTOHOMETPHUECKUE HEPABEHCTBRA

CamocrosTenbHas pa60Ta: Pemienne PalOHAJIbHBIX, HPPpAllUOHAJIBHBIX, IIOKA3aTCIbHbIX
HCPAaBCHCTB

Tema 11.3
Hcnonb3oBanne
CBOMCTB M I'pa)uKOB

GyHKuMy mpu
pelIeHNN ypaBHEHUH
1 HEPaBEHCTB

Jlexuuu

1. MeTon nHTEpBajoB.

2.M300pakeHre Ha KOOPAMHATHOMN TIIOCKOCTH MHOKECTBA PEIICHUI YpaBHEHHI U HEPABEHCTB C
JIBYMsI IEPEMEHHBIMH U UX CHCTEM.

IIpakTrueckue 3aHsATHS

1. Ucniosib30BaHue CBOMCTB U rpaduKoB (PyHKIUHN 7151 peIieHUs] ypaBHEHHH.

2.PeleHrie HEPaBEHCTB.

3.I'padnueckoe n300pakeHNEe MHOKECTBA PEILIEHUN ypaBHEHUI C IBYMsI IEPEMEHHBIMU U HX
CUCTEM.

CamocrosTenbHas padora .
Penienne ypaBHEHHMI U HEPABEHCTB C MCHOJIHL30BAHMEM CBOMCTB M Ir'padUKOB () YHKIIHHI

Tema 11.4
[Tpuknagueie 3agaun

Jlexknuu
1.IlpumeHeHrne MaTeMaTUUYEeCKIUX METOJIOB JIJIsI PEIICHUS COJIEPKATENbHBIX 3a7a4 U3 Pa3IMUYHbIX

obractell HayKH U MPaKTUKU.
2.Vlarepnperanus pesyabrara.
3. YyueT pealibHbIX OTPaHHUYEHUM.

IIpakTuueckue 3aHATHS
1.Pemenue COACPIKATCIIbHBIX 3a/]a4 C UCITOJIb30BAHUCM MATECMATUYICCKHUX MCTOJ0B

2.IlpumeHeHre MaTeEMaTHUYECKUX METOJIOB JUUISl PELICHUS COAEP KATEIbHBIX 3a1a4 U3 PA3IIUUHBIX
obJyacTell HayKu U MTPaKTUKH.

3.MHTepnperanus pe3ynbrara.

4.Yy4eT pealibHbIX OrpaHUYEHUN.

CamocrositenpHas padora
Hoxnan: «MccnegoBanue HEPABEHCTB ¢ NAPAMETPOM)

ITpomexyrounas
aTTecTalus:

ITo utoram BTOPOT'O CEMECTPA UBYUCHHA NUCHUILIIMHBI: DK3aMCH

36

Hrtoro 2 cemecTp

186

Bcero:

308
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2.4. TemaTHYeCKHUIl IIaH U coJepP:KaHUe TUCHUILVIMHBI NPH 3204HOI hopMe 00yUeHHs

3HaHUA U
YMEHUS,
H (hOpMHUPOBAHUIO
aMEHOBaHUE
R —" Conepxanue yueOHOro Marepuaia u GopMbl OpraHU3aLnH JeITEILHOCTH 00yJaronixcs O0bem uacoB KOTOPBIX
CrocoOCTByeT
3JIEMEHT
IpPOrpaMMBbI
1 2 3
CamocrosTenpHas padoTa 00yJaromuxcs 1 31,32
Baenenue Ponb MaremaTuky B HayKe, TEXHUKE, JKOHOMHKE, HHPOPMAIIHOHHBIX TEXHOJIOTUSIX U IIPAKTUYECKON JIeSITebHOCTH.
Ilenu u 3a1a4u U3yYeHUs] MATEMATUKU TPU OCBOEHMH cnenuanbHocTei CI10
Paznen 1 Pa3BuTHe NOHATHS O YUCIIE
IIpakTudeckue 3aHATUSA 2
1. Brinonnenue apudmMeTHiecknx ASHCTBUI HaJl YMCIaMH, COYeTas yCTHBIE U MUCbMEHHBIE TPUEMBI
2.  Haxoxxaenue npuOIMKEHHBIX 3HAYSHUH BEJIMUNH U MTOTPEIIHOCTEN BhIUMCICHNIT (aOCOMOTHOI 1
OTHOCHUTEIILHOM).
P Tewa 1.1 3. CpaBHeHHE 4HCIOBBIX BhIpakeHHH. HaxoxneHne ommnboK B mpeoOpa3oBaHMsIX M BEIYMCICHUIX
a3BUTHE MTOHATHA O
ancIe CamocTosTenbHas paboTa 00yJaroIMXCs 7 33,34, Y2, V3,
1. Henple u parmoHanbHbIe Yrcia. J[edCTBUTENbHbBIE YUCIIA. Y4,V11
2. ITpubnmmxeHHbIe BRIYUCICHN. KoMIUIekcHbIE Yncna
3. 3akpenieHre OCHOBHBIX CIIOCOOOB PELIeHUs YpaBHEHHUH. BhInmonHeHne 3a1aHni 10 OTKPHITHIM TEKCTaM
4. Noknan: «HenpepbeIBHBIE TpoOm»
Paznen 2 Kopnu, cTenenu u gorapudMbl
[IpakTryeckne 3aHATHS 4
1. Brluncrienue u cpaBHEHHE KOpHEl. BhImonHeHe pacyeToB ¢ paguKaiaMu.
2. Peuenue nppannoHalbHBIX YpaBHEHUI
3. HaxoxneHue 3Ha4UeHMIi CTENeHel ¢ palMoHAIBHBIMU TToKa3arensiMu. CpaBHeHue creneneil. [IpeoOpazoBanus
BBIPOXEHUH, COJEPIKAIIIX CTCIICHH.
4. PemeHue nMoka3aTeabHBIX YPaBHEHUH.
Tema 2..1 5. PemeHune npuKIagHBIX 3a0a4. 33.34. V2. V3
Kopuu u crenenu CamocrosTenbHas paboTa 00yJaromuxcs 10 v4 ,Yl’l ’
1. Kopnu HaTypajbHOU CTETEHHN W3 YUCia U UX cBOHcTBa. CTEIeHH ¢ pallMOHAILHBIMH TT0Ka3aTeNsIMH, UX
CBOJCTBaA.
2. Crenenu ¢ JeHCTBUTEIBHBIMU MOKa3aTensiMu. CBONHCTBA CTENEHU C JICHCTBUTEIBHBIM ITOKA3aTEIIEM.
3. BrimonHeHne MHAMBHYANBHBIX 3a8JaHUI [0 PEIICHHUIO UPPAIOHATIBHBIX U ITOKAa3aTeNbHBIX YPaBHEHUI
4. BrInosHeHNE HHIUBHYJIBHBIX 3a/IaHUH 110 TPE0OpPa30BaHMIO YHCIOBBIX U OyKBEHHBIX BBIPAKEHHH,
COJICPIKAIHX paJUKaIIbl
Tema 2.2 IIpaxkTryeckue 3aHATHS 4
Jlorapudwm. Jlorapupm 1. HaxoxxneHue 3Ha4eHUI JJoraprudmMa 1Mo npou3BoJILHOMY OCHOBaHHUIO. 33,34, V2, V3,
4yucIia 2. Ilepexox OT OAHOTO OCHOBAHUS K Apyromy. Berumcienue u cpaBHeHne J0rapugpmos. Y4,¥10,V11
IpeoOpasosanue 3. JlorapudmupoBaHue 1 MOTCHIIMPOBAHUE BBIPAKCHUIA.
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anrebpanvecKux 4. TlpubnvokeHHBIC BHIYUCIICHUS U PEILICHUS TPUKIIIHbIX 3a1a4.
BBIPAKCHHH 5. Pemenne norapu)MuUUecKux ypaBHEHHI.
CamocrosTenpHas padoTa 00ydJaromuxcs 10
6. OcHOBHOE IOTapUPMHIIECKOE TOKIECTBO. JIeCITHIHBIE N HATypallbHBIC JIOTapHU(MBL
7. TlpaBwmia geiictuii ¢ torapudmamu. [lepexos K HOBOMY OCHOBAHHIO.
8. IIpeoOpa3oBaHue anreOpandecKux BHIPaKCHUH
9. Beluncienue norapudMoB, perieHne JorapuGMHUIECKUX ypaBHEHHN
Paznen 3 [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
CamocrosTenbHas paboTa 00ydJaromuxcs 10 33,34,V2, V3,
BzanMHOE pacmosIokKeHUE IBYX MPAMBIX B IPOCTPaHCTBe. [lapaienbHOCTh IPAMOM B IIOCKOCTH. [lapaiensHoCTh V4 ,V12,V¥13,
IJIOCKOCTEM. yi6 V17
1. Tlpu3Haku B3aMMHOTO PacIOJI0KEHHs MPSIMbIX. YTOJ MEXIY MPIMbIMU. B3auMHOE pacroioxeHue IpsiMbIX 1
Tema 3.1 IIOCKOCTEH.
ITapauieabHOCTh U 2. TlepneHOUKYJSIp ¥ HAKJIOHHAS K IUIOCKOCTH. YTOJI MEX/Y IPSIMOM U MIOCKOCTHI0. TeopeMbl 0 B3aUMHOM
NepHEeHANKYISPHOCTh pacrooKeHUHU MPSIMON U TIockocTH. Teopema o Tpex NneprueHauKyIspax.
B IIPOCTPAHCTBE 3. Ilpu3Haku u CBOWCTBA MAPAIICIBHBIX U HEPIICHANKYIISPHBIX INIOCKOCTEH.
4. PaccTostHHE OT TOYKH JI0 INIOCKOCTH, OT IIPAMOH JI0 TNIOCKOCTH, PACCTOSHUE MEXY TUNIOCKOCTSIMH, MEXIY
CKPEIIMBAIOIIMMUCS NPSMBIMH, MEX/ly IPON3BOJILHBEIMU (PUI'ypaMH B IIPOCTPAHCTBE.
5. BeInonHeHNE TPEHNPOBOYHBIX 33AaHUHN 110 TEME
Joxmnan «[lapanenpHoe IPOSKTHPOBAHUEY
CamocrosTenpHas padoTa 00yJaromuxcs 10
1. Teomerpuyeckue nmpeoOpa3oBaHKs MPOCTPAHCTBA: NapaJUIEIbHBII EPEHOC, CHMMETPHUSI OTHOCUTEIBHO
Tema 3.2 TUIOCKOCTH
T'eoMeTpHUeCKHe 2. TapamnensHoe npoekTrpoBanue. [lnomanp opToroHansHoi npoekuun. V3o0paxeHune NpoCTPaHCTBEHHBIX 3;? 7 3§’1§2§¥§”
npeoOpa3oBaHus ¢duryp Vievi7
HIPOCTPAHCTBA 3. [TNapamrensHOe MPOEKTHPOBAHUE U €ro cBOWCTBA. Teopema o IIomay OpTOroHaIbHON IIPOSKIMN
MHOTOYTOJIbHUKA.
4. BsamMmHOe pacnosoKeHHe MPOCTPAHCTBEHHBIX (QuUryp.
Paznen 4 KomMOuHaToprka
CamocrostensHas paboTa 10
1. Hcropus pa3BuTHsI KOMOMHATOPHKH, TEOPUU BEPOSITHOCTEN M CTATUCTHKH U UX POJIb B PA3IMYHBIX chepax
YeJIOBEUECKOH KU3HEACATEIHHOCTH. 3 3 33.34. V2. V3
2. OcHOBHBIE IOHATHUSI KOMOMHATOPUKH. 331a4H Ha MOACYET YKCiIa pa3MeLIeHUH, IepecTaHOBOK, COYCTaHUH. V4 V14 V15,
3. Pemenue 3agau Ha nepedop BapuanToB. Popmysia buHoma Hetorona. CBoiicTBa OMHOMUHAIBHBIX ’ yzé ’
koa¢¢urmenToB. TpeyronpHuk [Tackans.
4. PemieHue TpEHUPOBOYHBIX 33/1aHUH 110 KOMOMHATOPHKE
5.  ®opmynsl cOUeTaHWH, TIEPECTAHOBOK, pa3MeIIeHUH
Paznen 5 KoopanHaTsl ¥ BEKTOpHI
CamocrositesnbHas paboTa 00yJaromuxcs 10
1. TlpsmoyrompHas (IeKkapToBa) cHCTEMa KOOPIUHAT B IpocTpaHcTBe. DopMyrna pacCcTOsSHHUS MEXKTy ABYMS
Tema 5.1 TOYKaMHu. YpaBHEHUs cephl, INIOCKOCTH U IPSMOH. 33,734,VY2, V3,
IIpsmoyronbHas 2. Bexkropsl. JlefictBust ¢ BekTopamu. JlekapToBa cucTeMa KOOPJIUHAT B IIPOCTPAHCTBE. Y paBHEHHE OKPYKHOCTH, V4 .,V12,V13,
CHCTEMa KOOPAMHAT chepsl, IIOCKOCTH. PaccTOsHAE MEX LY TOUKAMH. V16 V17
1. BrmonHeHWe HHAUBUAYAIBHBIX 3aIaHUH HA IEHCTBUS C BEKTOpaMHU
3. M3yyeHue ypaBHEHHH OKPY)KHOCTH, C()epbl, ITIOCKOCTH, PACCTOSIHHSL MKy TOUKAMH
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CamocrositenbHas paboTa 00y4aromuxcs 8
1. Bextopsl. Monymns BekTopa. PaBeHCTBO BekTOpOB. Cll0’keHHE BEKTOPOB. YMHOKEHHE BEKTOpa Ha YHCIIO.
2. Pa3nokeHHe BEKTOpA 110 HAIPABICHUAM. YTOJI MEXAY ABYMs BeKTOpaMmHu. [IpoeKius BeKTopa Ha OCb.
3. KoopamnaTs! BekTopa. CKaJIsIpHOE MPOM3BEICHIE BEKTOPOB.
Tema 5.2 4. Vcnosb30BaHWe KOOPJAMHAT ¥ BEKTOPOB MPHU PEIICHHM MaTEMATHYECKUX M MPUKIIAIHBIX 3a/1a4. 33,34,¥2, V3,
BekTophl 5. JleHicTBHA C BEKTOpaMHU, 3aJaHHBIMU KoopauHaTaMu. CKalsipHOE IPOU3BEICHUE BEKTOPOB. Y4 ,Y12,V13,
6. BekropHoe ypaBHeHHE TPSIMON U IJIOCKOCTH. Y16 Y17
7. Vcmonp3oBaHHWE BEKTOPOB IPH JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHH.
8. Hcmonb3oBaHHe BEKTOPOB IPU PELICHUH CTEPEOMETPUUECKHX 3a1a4. BekTopHOE ypaBHEHHE NPSIMON U
IUIOCKOCTH
9. BekTopHOE 3aaHue MPSIMBIX M INIOCKOCTEH B MPOCTPAHCTBE
Paznen 6 OCHOBBI TPUTOHOMETPUHU
IIpakTudeckue 3aHATUSA 2
1. PanumanHbBIi METOX M3MEPEHHS YIJIOB BPAIEHHS M CBS3b C TPayCHON MEpOH.
Tema 6.1 2. OcCHOBHBIE TPHTOHOMETPHYECKUE TOXKIECTBA
OCHOSHHe TTOHATHA. CamocrosTenpHas padoTa 00yJaromuxcs 12 33,34,VY2, V3,
TpHr OH(c)i(:;g;I:e — 1. PangmanHas Mmepa yria. BpamarensHoe asmwkeHne. CHHYC, KOCHHYC, TAHT€HC U KOTaHT'€HC YHUCIa. V4.,V14, V15,
TOAICCTER 2.  ®opwmyisl npuseaeHus. Popmynsl cinoxeHus. Popmyiisl yaBoeHus: Qopmyibl HOIOBUHHO2O Yid. v23
3. 3ayuyuBaHUE ONpEAETICHUI TPUTOHOMETPHYECKUX (DYHKIMH, UX 3HAKOB 110 YETBEPTSIM, (POPMYJI U 3HAYCHUH
HEKOTOPBIX YIJIOB
[IpakTHueckue 3aHATHA: 2
1. dopmynsl ciioKeHus, yIBOSHHS, TPeoOpa3oBaHUe CYMMbI TPUTOHOMETPHUUECKHUX (DYHKIUH B IIPOU3BEICHHE.
2. .Ilpeobpa3oBaHue MPOU3BEJCHUS TPUTOHOMETPUUECKUX (DYHKLIUI B CyMMY.
Tema 6.2 3. Ilpocreiimne TpUroHOMETPHUUECKHE YPAaBHEHUS U HEPABEHCTBA.
TpeoGpasoBaHme 4. OO6patHble TPUTOHOMETPHUYECKUE (PYHKITHH: apKCHHYC, apKKOCHHYC, apKTAHT€HC.
MPOCTEHIINX CamocTrosTenbHas paboTa 00ydaromuxcs 12 33.34. V2. V3
TPUTOHOMETPUUYECKHX 5. IIpeoOpa3oBaHue CyMMbl TPUTOHOMETPHUYECKUX (DYHKIMH B IPOU3BEJCHUE U IIPOU3BEICHHS B CyMMY. Vi V14 V15
BBIpaKCHUH BrlpaskeHne TpUTrOHOMETPUYECKHX (DYHKIMH Yepe3 TaHr€HC MTOJOBHHHOTO apryMeHTa. yo3 ’
Tpuronomerpuyeckue 6. Ilpocreiimme TpuroHomMeTpudeckie ypasHeHus. [Ipocreiiniie TpuroHoMeTpudecKue HepaBeHCTBA.
YPABHCHI 1 7. OOGparHble TPUTOHOMETPUYECKUE PYHKIMH. APKCHHYC, ADKKOCHHYC, apKTAHIEHC.
HCpaBCHCTEA 8. 3ayumBaHue onpeneIeHUH, IpaBuiI, GOPMYJI, BHIIOIHEHHE TPEHUPOBOYHBIX 3alaHNIH
9. JHoxnanpl: «TpuroHoMeTpuuecKre ypaBHEHUS, IPUBOAUMbIE K KBaAPATHBIMY, «OTHOPOHbIC
TPUTOHOMETPUUECKHUE YPAaBHEHUS,
10. «BBemeHne HOBOW MIEPEMEHHOM IPH PEIICHUH KBaIPATHOTO YPABHECHHUS
Paznmen 7 DYHKINMH, UX CBOHCTBA U rpaUKH
CamocrositensHas paboTa 00yJaromuxcst 12
1. ®ysxunn. O6nacTp onpeaeneHust © MHOXKECTBO 3HaYEeHU; rpaduk QyHKIMHN, MOCTpOEHHE TpadUKOB
(yHKIINH, 3aTJaHHBIX PA3IMIHBIMHA CIIOCOOAMH.
Tema 7.1 2. CsaoiictBa QyHKIMH. MOHOTOHHOCTD, YeTHOCTh, HEYETHOCTD, OTPAHHYEHHOCTD, IEPHOJHIHOCTD. [IpoMexyTKH
Oyukuuu. CBoiicTBa BO3pacTaHus U yObIBaHMS, HANOOJbIIIee 1 HANMEHbIIIEe 3HAYCHHSI, TOUKH DKCTPEMyMa. 3;;’2‘ 3;‘,’137%}1? ’
(Gynxmui. O6paTHbIE 3. TI'paduueckas unrepnperarus. [Ipumepsl GyHKIIMOHAIBHBIX 3aBUCUMOCTEH B peasibHBIX Tpoleccax u V16V1T

GbyHKIHH

SIBJICHUAX.
4. Apudmerndeckre onepanun Haa GyHkuusaMu. CiaoxHas QyHKIHs (KoMo3uius). [IoHATHE 0 HEMPEePHIBHOCTH

(dhyHKIHU.
5. OOparuble Gyukimu. O6macTh onpeneneHus u 001acTh 3HaueHu 00paTHOr QyHkiuu. ['paduk obpaTHOI
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(dbyHKIHU.
6. IIpuMepbl 3aBUCHMOCTEH My IIEPEMEHHBIMH B PEIBHBIX MIPOLECCaX U3 CMEKHBIX JUCLHUILIUH.
7. Ompenenenne pynkmmii. [loctpoerne u urenne rpagukoB Gpysknmid. VccriegoBanue QyHKIUN.
8. CpolicTBa JHMHEHHOU, KBAAPATHYHOMN, KYCOYHO-IMHCHHON M IPOOHO-THHEHHON QYHKIIHMN.

IIpakTudeckue 3aHATUSA 2
1. HenpepsiBHble u nepuognueckue Gpynkun. CBoiicTBa U rpaduKu CHHYCa, KOCHHYCa, TAHTeHCa M KOTaHTeHCA.
2. OOparnple QyHKINN 1 UX Tpadukn. OOpaTHEIe TpUroHOMeTpHUecKkue GyHkmm. IIpeodpa3oBanus rpaduka
¢ynkun. 'apmorndeckue konebanwns. [Ipuknagable 3axaun.
Tema 7.2 3. TlokazartensHbIe, TOTApUPMIUECKIC YPAaBHEHHS
CrenenHbie, 4. TpuroHoMeTpuYECcKHe YPaBHEHHUS 1 HEPABEHCTRA.
HOKa3aTelbHbIE, CamocrosTenpHas padoTa 00ydJaromuxcs 12 V4 .,V12, V13,
Jorapu(pMHUIECKUE U 1. OmpeneneHust QyHKIHIA, X CBOHCTBA U rpaduKH. Y16 V17
TPUTOHOMETPHUYICCKHC 2. IlpeoOpazoBanus rpadukos. [lapaniensHbli IepeHOC, CHUMMETPHS OTHOCUTENILHO OCEeH KOOPANHAT U
yHKIHH. CUMMETPHUsL OTHOCUTEJIBHO Hauana KOOPAUHAT, CHAMMETPHs OTHOCUTEINIBHO MPSIMOH Y = X.
3. PacrskeHue u cxaTne BIOJIb OCEil KOOPHUHAT.
4. Jloxnagpr: «[loka3arenpHble ypaBHEHHS C TapaMeTpamm», «Jlorapnpmudeckne ypaBHEHHS C TapaMeTPaMm»
5. H3ydeHne cBOMCTB QyHKIHA
6. Pemenne nmokazaresbHbIX, JOrapH(YMHUIECKUX, TPUTOHOMETPHIECKUX YPaBHEHUH
Pazgen 8 MHororpaHHHKH B KPYTJIBIC Tella
CamocrosiTesibHast paboTa 00y4aroIuXxcst 12
1. Bepmunsl, pebpa, rpaHi MHOTOrpaHHUKa. Pa3BepTka. MHOTOTpaHHBIE YIUIbl. BBIMyKiIble MHOTOTPaHHHUKH.
Teopema Diinepa.
2. Tlpusma. [Ipsimast u HaknoHHas npm3Ma. [IpaBunbHas npusma. [apamnenenumen. Ky6.
Tema 8.1 3. Tmpamuna. [IpaBunpHas nupamuzaa. Y cedeHHas nupaMuaa. Terpasap. 33,34, V19,
MHOTOrpaHHUKH 4. Cummerpuu B Ky0e, B mapajuieNieliune e, B IpU3Me 1 HHUpaMusIe. V20, V21,Y22
5. Ceuenus Kyba, NpU3MBI ¥ TTHPAMHUJIBL.
6. [IlpencraBneHue o MpaBMIBLHBIX MHOTOTPaHHUKAX (TETpa’pe, Kyde, OKTasipe, T0AeKadipe U HKocaspe).
7. Joxnan: «IIpaBuiIbHBIC U MOTYIPABUIbHBIE MHOTOTPAaHHUKID)
8. Pemenne TpeHMPOBOYHBIX 3a/a4 HA BHIYMCICHNE 3JIEMEHTOB MHOTOTPAaHHUKOB M ITOCTPOCHHE CEYEHUH
9. M3yyeHue BUIOB MHOTOTPAaHHHUKOB M MX JIEMEHTHI
CamocrosTenbHas paboTa 00ydarouXCs 12
Tema 8.2 1. ununzap u xonyc. YceueHHsli konyc. OCHOBaHUE, BLICOTA, OOKOBAs IOBEPXHOCTD, 0OPA3yIoNIas, pa3BepTKa. 33,34, V19
Tena 1 noBEpXHOCTH 2.0 VZO’ Yil yéz
BpAIICHHs . CEBBIE CEUCHHUS U CEUEHUS, TapaJUIeIbHbIE OCHOBAHUIO. , ,
3. ap u cdepa, ux ceuenns. KacarenpHas III0CKOCTb K cepe.
CamocrositensHas paboTa 00yJaromuxcst 12
1. OO6bem u ero usmepenue. MuarerpansHas popmyna odbema.
2. ®opmyisl 06beMa Kyba, IPAMOYTOJIBHOTO Napajuleleune a, IPU3MbL, HIHHIpA.
Tema 8.3 3.  ®opmysbl 00beMa MupaMHIbl U KoHyca. DOpMyIibl IO TOBEPXHOCTEH LMIMHAPA U KOHyca. DopMyIbl 33.34. V19
Wsmepenust B obwrema mapa u mionanu chepsl. [loqodue Ten. OTHOMICHUS TUIOMIAACH MOBEPXHOCTEH U 00HEMOB MOT00HBIX YZO, Y2’1 y2’2
T€OMETPUN Tel. ’ ’
4. Beruucienue 00beMOB 1 TUIOIIAIeH TTOBEPXHOCTH
5. Hoxnazn: «KoHudeckue cedeHus U UX MPUMEHEHHNE B TEXHUKE)
6. 3. l3yuenue GpopMya 00bEMOB U IUIONIAJICH HOBEPXHOCTH, PEIICHUE TPEHUPOBOYHBIX 3a/1a4
Pasmen 9 Hauvana MaTemaTH4uecKkoro aHaiansa
33,34,V1, VY2,
Tema 9.1 CamocTrosTenpHas paboTa 00yJaromuXxcst 12 V8 V23

HOCHCHOB&TGJ’ILHOCTI/I

1. Cnoco0Obl 3aJaHus U CBOMCTBA YHMCIIOBBIX HOCHGHOB&TCHLHOCTCﬁ. IlonsTue o MpeaciiC nmocCJICA0BaTCIbHOCTH.
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CyHleCTBOBaHI/Ie npeaecia MOHOTOHHOM OFpaHI/I‘{eHHOﬁ noCJICA0OBATCIIBHOCTHU.

2. CyMMupoBaHHE IOCIeI0BaTeIbHOCTEH. beckoHeuHO yOBIBatoOIast FreOMETpHUIECKast IPOTPECCHS U €€ CyMMa.
3. 3ayuyuBaHUe OINpe/eICHU. BrIloNHeHNEe TPEHUPOBOYHBIX 3a/JaHUI
1. YwucrnoBas mocieaoBaTesIbHOCTD, CIOCOOBI €€ 3a/JaHusl, BEIYUCIICHHS YWICHOB MOCIIEI0BATEILHOCTH.
4. Tlpepen nocnenoBaTeabHOCTH. beckoHEUHO yOBIBaIOIIAs TeOMETPUIECKast IPOTPECCHsl.
CamocrosTenbHas padoTa 00ydJaromuxcs 12
1. Tlonsitue o npou3BoAHON QyHKINH, €€ TEOMETPHUECKUN U (PU3UUECKUI CMBICIT.
2. YpaBHEHHE KacaTeIbHOW K TpauKy (HyHKIIHH.
3. IIpousBojaHBIE CyMMBI, Pa3HOCTH, IPON3BEACHUS, YacTHbIE. [IpON3BOTHBIE OCHOBHBIX 3JIEMEHTAPHBIX
(byHKIMI.
4. TlpumeHeHHe IPOU3BOJHOM K MccienoBaHUIo QyHKIMiT 1 moctpoenuro rpadukos. [IponsBoaHbe
5. oOpaTHO# QyHKIINH 1 KOMITO3UIIHA (PYHKIINH.
6. IIpumeps! HCIOIB30BAHMS IPOU3BOIHOM JUIS HAXOXKACHUS HAMITYYIIET0 PEIICHNS B PUKIAIHBIX 3a7a4ax.
Tema 9.2 7. Bropas nponsBoaHasi, € reoMETpUIeCKUi U pu3nueckuii cMblci. HaxoxkaeHnne ckopocTy Juis poliecca, 33,34,V1,VY2,
IIpousBogHas 3aJaHHoTO (hopMyIoii U rpauKoM. V8,¥23
8. MHccnenoBanne GyHKIMi 1 mocTpoeHue rpaduka ¢ HOMOIIBIO IIPOU3BOIHON
9. Haxox/JeHre HaWTy4IIero peleHns B IPUKIAHbIX 3a1adax
IIpakTudeckue 3aHATHA 2
1. TIpowmsBomHas: MEXaHWMYECCKHUI U TECOMETPUICCKUI CMBICT IIPOU3BOIHON. Y paBHEHHE KacaTEIbHOW B 00IIeM
BUJIE.
2. Tlpasuna u hopmymnsl audhepeHITUpoBaHMs, TAOIUIA TPOU3BOIHBIX dJIE€MEHTAPHBIX () YHKITHH.
3. MHccnenoBanne GpyHKINH ¢ TOMOIIBIO Mpou3BOAHON. HaxoxneHne HanOombIIero, HANMEHBIIETO 3HAYCHUS U
9KCTPEMAJIBHBIX 3HAYCHUH (QYHKIHH.
[IpakTHyeckne 3aHATHA 2
T 1. Wurerpan u nepBoobpasHas. Teopema HeroTona-Jlei6HumIa.
ema 9.3 [IpumeHeHHe WHTErpajia K BBIYUCICHHUIO (DPM3MYECKUX BEJIUYMH U TLIONIA ICH.
Heproodpasuas ¢ Gota 06 12 33,34, V1, V2
WHTErpal. amocTosTenbHast pabora oOyJaronmxcs o ,34,V1, V2,
Tpuverenne 2. Ilpumenenne ONPE/ICTICHHOTO MHTErpala JUIsl HAXOKICHUS IIOMAH KPHBOIMHCHHOMN TParIeIuH. ®dopmyna V8.,¥23
WHTerpana Hetorona—IJleit6Huma.
3. Ilpumeps! npuMeHeHHs MHTETpaIa B PU3NKE U TECOMETPHH.
4. TpennpoBouHas paboTa 110 BEIYHUCICHHIO ONIPEAEICHHBIX HHTETPAJIOB U HX NPUMEHECHHE
Pasnen 10 DJIeMEHTBI TEOPUH BEPOSITHOCTEN ¥ MaTeMaTHUYECKON CTATUCTUKU
CamocrosTenbHas paboTa 00ydarouXCs 12
1. CoObITHE, BEPOSITHOCTD COOBITHS, CIIOKEHNE U YMHOKEHHE BEPOSITHOCTEN.
2. TlomsTne o He3aBHCUMOCTH COOBITHH. JIMCKpeTHas ciTydyaiiHasi BEIMYMHA, 3aKOH €€ pacrpeeIeHus.
Tema 10.1 3. UYwucnosbie XapaKTepUCTHKH JIUCKPETHOMN CITy4aiftHO# BeMIuHbI. [ToHSITHE 0 3aKOHE OOJBIINX YHCE. 33.34. V1. V2
IIEMOHTHL TCODHH 1. 3ayuuBaHHe ONpeAEIEHHI, peleHUe 3aj1a4 10 TeMe, PEIICHHE NPUK/IA/HBIX 334 V8 vy
% 4. Jloknan: «Cxema IMOBTOPHBIX UCIIbITaHUi bepHymmy ’
BEPOSITHOCTEH o
5. 3ayunBaHHe HOBBIX OHATHH M MpaBwi. PellieHne TPeHUPOBOYHBIX 33134
[IpaxkTryeckue 3aHATHS 2
1. Knaccudeckoe onpeseneHne BeposSTHOCTH, CBOHCTBA BEPOSTHOCTEH, TEOPEMA O CyMME BEPOSITHOCTEN.
2. Bruncaenue BepositHocteil. ITpukiiagHbie 3a1a4m.
Tema 10.2 CamocTrosTenbHas paboTa 00ydaromuxcs 12
OneMeHTH 1. TlpencraBieHue AaHHBIX (TaOJIUIIBL, AUATPaMMBbl, rpaduKn), TeHepaibHasl COBOKYITHOCTbD, BBIOOPKA, CpeaHee 33,34,V1, V2,
MaTeMaTHYECKOU apudmernueckoe, Meauana. [ToHsTHE 0 33]a9aX MaTEMATHYECKON CTATUCTHKH. V8,¥23
CTaTUCTHKHU 2. PemicHue npakTHUECKUX 337124 C IPUMCHEHUEM BEPOSTHOCTHBIX METOOB.
Pazmen 11 YpaBHEHMSI B HEPABSHCTBA
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IIpaxTuyeckue 3aHATHS
1. Kopuu ypasuenuii. PaBHocunbsHOCTE ypaBHeHu. [Ipeobpa3oBanue ypaBHEHHH.
2. OcHOBHEBIC IPHEMBI PEUICHHS ypaBHEeHNH. Permenne cucteM ypaBHEHHH.

Tema 11.1 CamocTosTenbHas paboTa 00y JarOIIHXCS 12 33,34, V2, V3,
YpaBHCHHU 1 CHCTCMEI 3. PanuonanbHble, UppanoHaIbHbIE, I0Ka3aTEIbHbIE M TPUTOHOMETPUUECKHE YPABHEHUS U CHCTEMBI v4,Y12, y13,
ypaBHEHUH ' H » ppant - ’ p P yp ’ Y16 V17
4. PaBHOCHIBHOCTH YpaBHEHUIl, HEPABEHCTB, CUCTEM.
5. OcHOBHBIE IPHEMBI UX pelIeHUs (Pa3IoKeHNEe HA MHOXHTEIH, BBEICHHE HOBBIX HEU3BECTHBIX, ITI0JICTAHOBKA,
rpaduyeckuii MeTon).
Tema 11.2 CamocrosiTenbHas padoTa 00yJaroIuXxCs 12 33, 34, V2, V3,
He 1. ParonanbHbIe, HppaMOHaIbHEIE, IOKAa3aTeIbHBIC U mpucoHoMempuyeckue HepaBeHCTBA. OCHOBHBIC IPUEMBI HX V4 .V12,V13,
paBeHCTBA
pEIICHUSI. Y16 V17
Tema 11.3 [IpakTueckue 3aHsTHS 4
Hcnons3oBanne 1. Mcniosib30BaHKEe CBOWCTB M IpadMKoB DYHKIMHI JJIs peIIeHUs] YPAaBHCHUN M HEPABEHCTB. 33.34. V2. V3
cBoiictB U rpadukoB | CamocTosTenbHas paboTa 00yJarOMHXCs V4 V12.V13.
GyHKIMH TIpH 5 1. Merox unrepBanos. M300pakeHne Ha KOOPAMHATHOI TNIOCKOCTH MHOKECTBA PEIICHUH YpaBHEHUH U 12 3’,1 6 8;17 ’
pEILICHNH ypaBHEHUH U HEPABEHCTB C JBYMSI IEPEMEHHBIMH M UX CHCTEM.
HEpPaBEHCTB 2. Penienue ypaBHEHUI M HEPABEHCTB C HCIIOJIL30BAHUEM CBOWCTB M rpa)KOB (hYHKLIUH
CamocrosiTesibHast paboTa 00y4aroIuXxcst 10
Tema 11.4 1. TlpumeHeHHe MATEMAaTHYECKUX METOJIOB IS PEIICHNUS COACPKATEIbHBIX 3a4a4 U3 Pa3IMYHbIX 001acTeil HayKn 33,34,VY2, V3,
I ) Y IPAKTUKH. V4 V12,VY13,
PHKJIaJHBIC 33/1a9H N
2. HurepnpeTalus pe3yibTara, yu9eT pealbHbIX OrPaHUYEHHIA. V16 V17
3. Pemienue 3a1au Ha ontumMyM, aoknaa: «VMcciaenoBaHue HEPaBEHCTB ¢ HAPAMETPOM)
IIpomexyTounas
arrecranys CamocTosTensHas paboTa obydarommxcs B (popMe BBINOTHEHNS JOMAIIHEH KOHTPOIBHON paboThl «Iloka3aTenpHas u 10
sorapudmuyeckas GyHKITHI
OKk3aMeH 6

Bcero:

308
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3. YCJI0OBYs PEAJIM3ALIUUA ITPOTI'PAMMBI INCHUIIJIIMHBI

3.1. TpeboBanusi K MUHMMAJIbHOMY MAaTEPHATBHO-TEXHUYECKOMY
odecre4eHnI0

OcBoenue nporpammbl aucturuiabl «I1J[.02 Marematukay mnpeamnoiaraer
HaJIM4Me B MPOPECCHOHAIBHON 00pa30BaTEIbHOM OpraHU3allid, peaau3yrouen
00pa30BaTeNpbHYI0 MPOTpaMMy CpenHero oOmero oOpa3oBaHHMs B Tpeaenax
ocBoenusi OIIOII CIIO na 6a3e ocHOBHOro o6miero oOpa3oBaHHSA, Y4EOHOTO
KaOuHEeTa, B KOTOPOM MMEETCS BO3MOXHOCTh OOECHeuuTh O00ydaromuMces
cBOOOAHBIN nocTyn B VIHTepHET BO BpeMs y4eOHOro 3aHATHUS M TEPUOJ
BHEyueOHOU JnesaTenbHOCTH. [lomemienne kaOuHETa JODKHO YAOBJIETBOPSTH
TpeboBanmsiM CaHUTAPHO-IMUACMHUOIOTHYECKUX TpaBil U HopMaTuBoB (CanllunH
2.4.2 No 178-02) m ObITh OCHAIIEHO THUIIOBBIM OOOPYIOBAaHWEM, YKa3aHHBIM B
HACTOALIMX TPeOOBAaHUAX, B TOM YHUCIIE CHIEIUAIM3UPOBAHHON yueOHON MeOebio U
CpelcTBaMH OOYYEHUsI, TOCTATOUHBIMU JIJIsi BBIMOJHEHUSI TPeOOBaHUN K YPOBHIO
MOJATOTOBKH OOYYAIOIINXCS.

B kxabunere n0KHO OBITH MYJIbTUMEIUNHHOE 00OpYI0OBaHHUE, MOCPEICTBOM
KOTOPOTO0 YYAaCTHHKHM 00pa30oBaTelIbHOIO Ipolecca MOTYT IPOCMaTpHUBAaTh
BU3yallbHYI0  MHGOpMAIMIO [0  MaTeMaTHKe, CO3/laBaTb  IPE3CHTAIUH,
BUJICOMATEpHalibl, WHBIE JTOKYMEHThl. B cocTaB y4eOHO-METOIUYECKOTO U
MaTepuaIbHO-TEXHUYECKOTO o0ecriedeHus IpOrpamMMBbI JTUCITUTLTHHBI
«MaremaTuka: anredpa 1 Hayana MaTEMaTHUYECKOTO aHAIIN3a; TEOMETPHS BXOJIAT:

* MHOTO(YHKITHOHATFHBIA KOMIUIEKC MPENo/IaBaTes,;

* HarjsIHbIe TOCOOUsI (KOMIUIEKTHI Y4e€OHBIX TaOJHUIl, MJIaKaTOB, MOPTPETOB
BBIJIAIONTUXCS YICHBIX-MAaTEMaTHUKOB H JIp.);

* THPOPMAIIMOHHO-KOMMYHHUKATHBHBIE CPEJICTBA;

* SKpaHHO-3BYKOBBIE TIOCOOUS.

O6opynoBanne kaOuHeTa: MeOenb y4YeHWYecKas, pabodee MecTo
npernojiaBarenisi, TpUOyHa Ui BBICTYIUICHUHM; HH(POPMAIMOHHO-TEMATUYECKUN
CTEH]I.

Texnuueckue cpeacrtBa oOydeHHs: AOCKa ISl MHUCbMa MEJIOM, CTEHIbI C
y4aeOHON nHGOpMAITHEH.

3.2. UudopmannoHHoe odecnevyeHue 00yUeHust

3.2.1. OcHOBHbBIE HCTOYHUKH
1. Maremaruka. 10-11 xmaccel. Anrebpa W Hadajla MaTEMaTUYECKOTO
aHanuza, reoMerpus. [eomerpusa. VYueOnuk OI'OC. B.®.byryzos, B.B.
[IpaconoB—M: U3narenbctBo: «IIpocBemienuey, 2017.
2. byry3os B.®., [Ipacono B.B. Maremaruka. 10-11 kmaccel. Anrebpa u
Havajga MaTeMaTHYeCKOro aHaiu3a, reomerpus. ['eomerpus. / — M.: [Ipocserienue,
20109.

3.2.2. JIONOJTHUTEIbHbIE HCTOYHUKH
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1. boromosioB, H. B. Anre6pa m Hayana aHanuza : ydeOHOE mocoOue s
cpeadero mnpodeccruoHanbHOro obpaszoanus / H. B. boromonoB. — Mockaa :
NznarensctBo FOpaiit, 2020. — 240 c. — (IIpodeccuonanbuoe odpazoBaHue). —
ISBN 978-5-534-09525-8. — Tekcr : snextponssid // DbC IOpaiit [cailT]. —
URL.: https://urait.ru/bcode/449037 (31eKTpOHHOE U3JAHKE).

3.2.3. IlepeueHn pecypcoB HH(POPMALHOHHO-TEIeKOMMYHUKAIIMOHHOM
cetu «AHTEpHET

1. reshuege.ru — OOpa3oBaTeNbHBIA IMOpPTAT JUIS TMOATOTOBKH K
sk3aMeHam JImutpus ['ymunna

2. alexlarin.net — Caitir Anekcanapa Jlapura s oka3aHUS
MH(OPMAITMOHHON TTOIJIEP>KKU CTYJIEHTOB U aOUTYPUEHTOB

3. mathege — oTkpbIThIi Oank 3aganuii ET'D

4. balahninalg.ucoz.ru co6ctBennslii cailT banaxaunoii JI.I.

3.2.4. [lepeyeHb NPOrpaMMHOro odecrnedyeHust

1. Microsoft Word
2. Microsoft Excel
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4. KOHTPOJIb U OLIEHKA PE3YJILTATOB OCBOEHUSI
TV CHMUILIAHBI

4.1. ®opMbI U METOAbI KOHTPOJISI Pe3yJIbTATOB 00y4YeHMSsI

Pesynbrarel 00yueHus

DOpMBbI U METOIBI KOHTPOJISI U OLIEHKU

3HaHue:

3HaYeHHE MaTeMaTH4YeCKOHM HayKW NJs pelleHus 3ajaad,
BO3HMKAIOLIMX B TEOPUH U IPAKTHKE; IIUPOTY U B TO XKe
BpeMsl OTPaHUYEHHOCTh TPUMEHEHUS MaTeMaTHYeCKUX
METOJOB K aHaJU3y M HCCIEJOBAHUIO IPOLECCOB U
ABJICHUH B IIPUPOJE U O0LIeCTBE

OneHka Ha MPAaKTUYECKUX 3aHITUIX
OLICHKA 110 PE3yJIbTaTaM BBITOJHEHUS TECTa
OLICHKA 33 JJOMALIHIOI0 KOHTPOJIbHYIO
paboty (ans 3a04HOM (HOPMBI 0OYIEHMS)
OLICHKA T10 HTOTaM JK3aMeHa

3HA4YCHUE TPAKTUKHU W BOIPOCOB, BO3HUKAIOMINX B camoit

OHCHKa Ha MPaKTHYCCKUX 3aHATUAX

MaTeMatuke a1 (OpPMUPOBaHUS W Pa3BUTHS | OLICHKA MO Pe3yJIbTaTaM BBIIOJIHEHUS TeCTa
MaTeMaTHYeCKOM HAayKH; HCTOPHUIO Ppa3BUTHUA TIOHATUA | OLICHKA 3a JOMAIIHIOIO KOHTPOJbHYIO
qucIa, CO3MIaHuUs MaTeMaTHIECKOTO aHanm3za, | padorty (g 3a09HO# (PopMBI 00yUIEeHNMS)
BO3BHUMKHOBCHUA U Pa3BUTHUA I'COMETPUN OILICHKaA I10 UTOramM sK3aME€Ha

OreHKa Ha MPAKTUYECKUX 3aHATUAX
YHUBEPCATBHBIN XapaxkTep 3aKOHOB JIOTHKH | OIICHKA 10 Pe3yJIbTATaM BBITOJHECHHUS TECTa

MATEMATHYCCKUX paCC}’)KI[eHHfI, nX HNPpUMCEHUMOCTb BO
BCEX 00JIACTAX YETOBEUECKOM JCATCIBHOCTH

OLICHKA 32 JJOMAIIHIO KOHTPOJIbHYIO
paboty (amns 3a04HOM (HOPMBI 0OYIEHMST)
OLICHKA [0 UTOraM K3aMeHa

BEPOSITHOCTHBI  XapakTep
OKpY>KaloIlero Mupa

Pa3INYIHBbIX IIPOLCCCOB

OueHka Ha MPAKTHYECKUX 3aHATHAX
OLICHKA 10 PE3yJIbTaTaM BBITIOJIHEHUS TecTa
OLICHKA 32 JJOMAIIHIOI0 KOHTPOJIbHYIO
paboty (amns 3aouHON HOpMBI 0OyUEHUS)
OLICHKA TI0 HTOTaM JK3aMeHa

VYwmenue:

BBIIIOJIHATDH apI/I(I)MGTI/I‘IeCKHe I[eﬁCTBPIfI, co4deTas YCTHBIC U
IMUCbMCHHBIC TIPHUCMbI, MNPUMCHCHUC BBIYHUCIUTCIIbHBIX

YCTPOMCTB; HAxXOIWUThb 3HAYCHUS KOPHS HATypaJbHOU
CTENEHU, CTENEHU C PpalUOHAIBHBIM  II0KA3aTENIEM,
norapudma, HCTIOINB3YsI pH HEOO0XOIUMOCTH

BBIUMCIIUTEIbHBIE YCTPOMCTBA; IMONB30BATHCA OIEHKOH H
NPUKUAAKON IPH MPAKTUYECKUX pacyeTax

OreHKa Ha MMPAKTUIECKUX 3aHATUIX
OLICHKA [0 Pe3y/IbTaTaM BBIMOTHEHUS TeCTa
OIICHKA 32 JIOMAIITHIOK KOHTPOJIBHYIO
paboty (a1 3204HOM (HOPMBI 0OYIEHMST)
OIleHKa 10 UTOraM dK3aMeHa

NPOBOJMTH TIO M3BECTHBIM (GOpMyllaM H TpaBUIIaM
npeoOpa3oBaHusl OYKBEHHBIX BBIPAKEHUH, BKIFOUAFOIIHX
CTCTICHH, PaJUKalbl, JOrapupmMbl U TPUTOHOMETPUUIECKHE
GyHKIMH

OneHka Ha MPAKTUYECKUX 3aHATHAX
OLICHKA T10 Pe3yJIbTaTaM BBIIOJTHEHUS TECTa
OLICHKA 32 JJOMAIIHIOI0 KOHTPOJIbHYIO
paboty (ans 3a04HOM (HOPMBI 00YIEHHS)
OLICHKA 110 HTOTaM dK3aMeHa

BbIYUCIATh 3HAUYCHUS YHUCIIOBBIX U 6yKBeHHBIX BBIpa)KeHPIfI,
OCYIIECTBIISIS HEOOXOTUMBIC MOJICTAHOBKHU u
npeoOpa3oBaHus

OHeHKa Ha NPAKTUYCCKUX 3aHATHUAX
OIICHKaA I10 pE3yJIbTaTaM BBIIIOJIHCHUSA TECTA
OLICHKA 32 JJOMAIIHIO KOHTPOJIEHYIO
paboty (ass 32049HOM (HOPMBI OOYIEHMST)
OLICHKA T10 UTOTaM JK3aMeHa

OMpeacIiATh 3HAYCHUC (I)yHKHI/II/I 10 3HAYCHHUIO apTyMCHTa
Ipu pas3sjindIHbIX crocobax 3aJaHuA (bYHKL[I/II/I

OneHka Ha MPAKTUUECKUX 3aHITUIX
OLICHKA T10 Pe3yJIbTaTaM BBIOJIHEHUS TECTa
OLICHKA 32 JJOMAIIHIOI KOHTPOJIbHYIO
paboty (A 3209HOM (HOPMBI OOYIEHMSI)
OLICHKA 110 HTOT'aM DK3aMeHa

CTPOUTH rpauKu U3y4EeHHBIX QYHKUINH

OneHka Ha MPAKTUIECKUX 3aHITUIX
OLICHKA 110 Pe3yJIbTaTaM BBIIIOJIHEHUS TecTa
OLICHKA 32 JIOMAILIHIOI0 KOHTPOJILHYIO
paboty (ans 3a04HOM (HOPMBI 0OYIEHMST)
OLICHKA TI0 HTOTaM JK3aMeHa
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OITMCHIBATh 110 TpaduKy MOBEACHNE U CBOMCTBA (DYHKITHIA,
HaxXoOuTh 1O rpapuky (QYHKUMH HauOoJbIIME |
HaMMEHbBILINE 3HAYCHUS

OneHka Ha MPAKTUYECKUX 3aHITUSIX
OLICHKA 110 PE3yJIbTaTaM BBITOJIHEHUS TECTa
OLICHKA 32 JJOMAILIHIOI0 KOHTPOJIbHYIO
paboty (ans 3a04HOM (HOPMBI 0OYIEHMST)
OLICHKA T10 HTOTaM JK3aMeHa

pemiaTb ypaBHEHUS, MPOCTEHIINE CUCTEMBbl YpaBHEHH,
UCTIOJIB3Ysl CBOMCTBA (PyHKIMH 1 UX rpaduKoB

OueHka Ha MPAaKTHIECKUX 3aHATHAX
OLICHKA T10 Pe3yJIbTaTaM BBIOJTHEHUS TECTa
OLICHKA 33 JJOMAIIHIOI0 KOHTPOJIbHYIO
paboty (amns 3aouHON HOpMBI OOyUEHUS)
OLICHKA TI0 HTOTaM JK3aMeHa

BBIUUCIISITh  MPOM3BOJAHBIC  DIIEMEHTApHBIX  (DYHKIMIA,

HCIIOJIB3Ys CIIPAaBOYHBIC MaTCpHaJIbL

OrieHKa Ha MPAKTHYECKUX 3aHATHAX
OLICHKA [0 pe3yJIbTaTaM BBIIIOJHEHHUS TeCTa
OLICHKA 32 JJOMAIIIHIO KOHTPOJIBHYIO
paboty (ans 3a04HOM HOPMBI 0OYUEHMST)
OLICHKA 10 UTOraM JK3aMeHa

UCCIIeIOBaTh B INPOCTEMIIMX chay4asx (QyHKOMA Ha
MOHOTOHHOCTb, HAaXOJUTh HAWOOJBIINE W HAUMEHBILIUE
3Ha4eHUs! (QYHKUUH, CTPOUTh TpapUKH MHOTOUWICHOB C
UCIIOJIb30BaHUEM alllapaTa MaTeMaTHYECKOIO aHAJIN3a

OrueHka Ha MPAKTUYECKUX 3aHITHSX
OLICHKA MO pe3yJIbTaTaM BBIIOJIHCHHUS TECTa
OLICHKA 32 JJOMAIIIHIOI KOHTPOJIBHYIO
paboty (amns 3204HOM (HOPMBI OOYIEHMST)
OLICHKA [0 UTOraM JK3aMeHa

pemarb pauMOHAIBHBIE, IIOKAa3aTeJIbHBIE 31
sorapu()MUYECKUE YpaBHEHHUS U HEPABCHCTBA

OreHKa Ha MMPAKTUYECKUX 3aHATUIX
OLICHKA T10 Pe3yJIbTaTaM BBIIOJHEHUS TECTa
OLICHKA 32 JJOMAIIHIO KOHTPOJIBHYIO
paboty (amns 3aouHON HOpPMBI OOyUEHUS)
OIICHKA 110 HTOTaM dK3aMEHa

COCTaBJIATH YpaBHCHUS 110 YCJIOBUIO 3aJla4U

OreHKa Ha MMPAKTUIECKUX 3aHATUIX
OLICHKA IO Pe3yJIbTaTaM BBIOJHEHUS TECTa
OIICHKA 32 JIOMAIITHIOK KOHTPOIBHYIO
paboty (asns 3204HOM (HOPMBI OOYIEHMSI)
OIlEHKA 110 UTOraM dK3aMeHa

WCIIOJIB30BaTh ISl MPUOIIKEHHOTO PEIICHHs YPaBHEHUI U
HEepaBeHCTB Tpaduyeckuii MeTo]

OueHka Ha MPAaKTHIECKUX 3aHATHAX
OLICHKA T10 Pe3yJIbTaTaM BBIOJHEHUS TECTa
OLICHKA 32 JJOMAIIHIOI0 KOHTPOJIbHYIO
paboty (amns 3aouHON hOpMBI OOyUEHUS)
OLICHKA T10 UTOTaM JK3aMeHa

n300paxaTh Ha KOOPAWHATHOW TIIJIOCKOCTH MHOXECTBa
pELIeHUI MPOCTEUIINX YPaBHEHUI U UX CUCTEM

OHeHKa Ha NPAKTUYCCKUX 3aHATHUAX
OIICHKaA I10 pE3yJIbTaTaM BBIIIOJIHCHHUSA TECTA
OLICHKA 32 JJOMAIIHIO KOHTPOJIEHYIO
paboty (ass 3204HOM (HOPMBI 0OYIEHMST)
OLICHKA T10 HTOTaM JK3aMeHa

pewmatb MpocTeHIIne KOMOWHATOPHBIE 3aaddl METOIOM
nepedopa, a TAKKe ¢ UCTIONIB30BAHUEM U3BECTHBIX (OPMYIT

OreHKa Ha MPAKTUYECKUX 3aHATHAX
OLICHKA 110 PE3yJIbTaTaM BBITOJIHEHUS TeCTa
OLICHKA 32 JJOMAIIHIOI0 KOHTPOJIbHYIO
paboty (ass 32049HOM (HOPMBI OOYIEHMST)
OLICHKA T10 HTOTaM JK3aMeHa

BBIYUCJIATH B HpOCTefIH.IPIX ClIydadaXx BCPOATHOCTHU COOBITHIA
Ha OCHOBC I10JICUCTa YHuCJjia HCXOJ0B

OneHka Ha MPAKTUUECKUX 3aHITUSIX
OLICHKA I10 Pe3yJIbTaTaM BBIOJTHEHUS TECTa
OLICHKA 32 JIOMAILTHIOI0 KOHTPOJIBHYIO
paboty (ans 3a04HOM (HOPMBI 0OYIEHHST)
OLICHKA TI0 HTOTaM JK3aMeHa

PpacCrio3HaBaTh Ha YCPTCIKAX U MOACIIAX NPOCTPAHCTBCHHBIC
(bOpMBI; COOTHOCUTb TPEXMCPHBIC OOBEKTHI € HX
OITMCAaHUsIMH, I/I306pa)KeHI/IHMI/I

OHeHKa Ha NPaKTUYCCKUX 3aHATHUAX
OLIEHKA T10 Pe3y/bTaTaM BBHIOJIHEHUS TECTa
OLICHKA 32 JIOMAILIHIOI0 KOHTPOJILHYIO
paboty (ass 32049HOM (HOPMBI OOYIEHMST)
OLIGHKA 110 HTOT'aM dK3aMeHa

ONMCHIBAaTh  B3aHMHOE  PACIIOJIOKEHHUE
IJIOCKOCTEN B IPOCTPAHCTBE

MIPpAMBIX nu

OL[@HKa Ha NPAKTUYCCKUX 3aHATHUAX
OIICHKaA I10 pE3yJIbTaTaM BBIIIOJIHCHUA TECTA
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OIICHKA 32 JIOMAIIHIOK KOHTPOJIbHYIO
paboty (s 3a09HOH (HOPMBI 0O0yUCHHS)
OIICHKA 10 UTOTaM 3K3aMeHa

AHAJIU3UPOBATh B  IPOCTEHIIMX  CIIy4asX
pacrosioxeHue 00bEKTOB B IPOCTPAHCTBE

B3aMMHOC

OreHKa Ha MMPAKTUYECKUX 3aHATUSIX
OLICHKA TI0 PE3yJIbTaTaM BBITIOJIHEHUS TecTa
OLICHKA 32 JJOMAIIHIO KOHTPOJIEHYIO
paboty (ans 3a04HOM HOPMBI 0OYIEHMST)
OLICHKA 110 HTOTaM DK3aMEHa

n300pakaTb OCHOBHBIE MHOTOTPAHHUKM M KPYIJIbIE TeEna,
BBITIOJIHSTD YEPTEXKHU MO YCIOBHUAM 3a7ad

OueHka Ha MPAaKTHIECKUX 3aHATHAX
OLICHKA 10 Pe3yJIbTaTaM BBITIOJIHEHUS TecTa
OLICHKA 33 JJOMAIIHIOI0 KOHTPOJIbHYIO
paboty (amns 3aouHON HOpMBI OOyUEHUS)
OLICHKA TI0 HTOTaM JK3aMeHa

pemarb TUTAHUMETPUICCKHC u nmpocTeiinme
CTepeOMETPHUYECKHE 3aa9u Ha HaXOXKJICHUE
TCOMETPUYCCKUX BEIMYUH (IJIMH, VYIJIOB, IUIOINAJCH,
00BEeMOB)

OHCHKa Ha NPAKTUYCCKUX 3aHATHUAX
OILICHKaA I10 pC3yJIbTaTaM BBIIIOJIHCHUSA TECTA
OIICHKA 32 JIOMAIITHIOI KOHTPOJIBHYIO
paboty (amns 3aouHON HOpMBI OOyUEHUS)
OLICHKA 110 HTOTaM dK3aMeHa

HCIIOJIB30BaTh MpHU PCHICHUU CTCPECOMCTPUUCCKUX 3adaqd
IUIAaHUMETPUICCKUEC (I)aKTBI U MECTOJBI

OreHKa Ha MPAKTUYECKUX 3aHATUAX
OIICHKA IO Pe3yJIbTaTaM BBIOJTHEHUS TECTa
OIICHKA 32 JIOMAIITHIOI KOHTPOJIBHYIO
paboty (amns 3204HOM (HOPMBI OOYIEHMST)
OIIEHKa II0 UTOraM dK3aMeHa

MIPOBOAUTH AOKA3ATCIIbHBIC PACCYKACHUS B XOAC PCIICHUS
3a1a4

OueHka Ha MPAaKTHYECKUX 3aHATHAX
OLICHKA T10 Pe3yJIbTaTaM BBIOJHEHUS TECTa
OLICHKA 32 JJOMAIIHIOI0 KOHTPOJIbHYIO
paboty (amns 3aouHON hOpMBI OOyUEHUS)
OLICHKA TI0 HTOTaM JK3aMeHa

UCIIONb30BaTh NpUOOpPETeHHbIE 3HAHWS ¥ yMEHHUS B
MPaKTUUECKON JEATEIbHOCTU U MTOBCEIHEBHOM )XU3HU JJIS:

o IPAKTUYECKUX pacueToB Mo QopMynaM, BKIOYas
(bopMyIIbl, coAepKaliue CTeTeHH, PaguKaibl, JOrapr(Mel
U TPUTOHOMETpUYECKHEe (YHKIHMH, HCHONB3YS MpH
HEOOXOIUMOCTH CIIPaBOYHBIE MaTepHalibl M MpocTeimue
BBIUMCIIUTEIBHBIE YCTPOICTBA;

o ONHCaHUS C TIOMOUIbIO  (DYHKIIMI
3aBUCUMOCTEH, NIPEACTaBICHUS 1504
UHTEpIIpETANH TPadHKOB;

Pa3IHMYHBIX
rpadpuyuecKH,

e pemeHus TNPHUKIATHBIX 3a7a4, B TOM  YHCIeE
COLIMAIHHO-3KOHOMHYECKUX u (bu3nIecKuX, Ha
HauOoOJbIINE W HAUMEHBLINE 3HAUYCHUs, HAa HAXOXKICHHE
CKOPOCTH U YCKOPEHHS;

e TMOCTPOCHUSA i HCCIICAOBaHUS IIPOCTEHIIINX
MaTeMaTHUYECCKUX MOJCIICH;
e aHamm3a peanbHBIX YHCIIOBBIX JAHHBIX,

NPEICTABICHHBIX B BUJIC TUArpaMM, rpapuKoB;
o aHanm3a WHPOPMAIUH CTATUCTUIECKOTO XapaKTepa,

e HUCCIICIOBAHUS (MomenupoBaHus) HECIIOMKHBIX
NPaKTHIECKUX CUTYyaIMii HA OCHOBE M3YYCHHBIX (HOPMYIT H
CBOMCTB uryp;

e BBIUYHCJICHUS OOBEMOB W IUIOMAACH ITOBEPXHOCTEH
MPOCTPAHCTBEHHBIX T IMPU PELICHUU MPAKTUUYECKUX
3a/1a4, UCTONb3ys HpPU HEOOXOIUMOCTH CIIPABOYHUKU H
BBIYMCIIUTENIbHBIE YCTPOUCTBA

OneHka Ha MPAaKTUYECKUX 3aHATUAX
OLICHKA T10 Pe3y/IbTaTaM BBIOJIHEHUS TECTa
OLICHKA 32 JJOMAIIHIOI0 KOHTPOJIbHYIO
paboty (ass 3209HOM (HOPMBI 0OYIEHMST)
OLICHKA 110 UTOraM JK3aMeHa
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4.2. MeToanyeckue MaTepHAaJibl, ONpeae/isiiolIe Npoiexypbl OeHUBAHUS
YPOBHSI C(POPMHUPOBAHHOCTH 3HAHUN U YMEHHUI

4.2.1. Kputepuu olleHUBAHNS BHINOJIHEHUS TECTA

Tect npoBoauTcs 11t 00001IeHNs MaTepuaia o TeMe uim paszaeny. CambiM
IIPOCTBIM TECTOM SBJIIETCS aJIbTEPHATHBHBIA TecT. IIpemomaBarens IUKTyeT
BONpochl. JIMCT i1 OTBETOB pa3pe3aercs Ha MOJIOCKA M TOJOCKH Pa3JaroTcs
ydamuMcs. Ha HUX Hy>KHO 3amucath HOMEp BOIPOCAa U OTBETUTH «Ia» WIH «HETY.
O1eHKa «OTJIMYHOY» CTaBUTCH, €CIIH 0€3 omunOoK BeimoiaHeHo 20-23 3aganus us 25;
OLICHKA «XOPOILIO0)» CTABUTCS, €CIU ydaluics oTBeyaeT BepHo Ha 18-19 Bonpocos;
OLICHKA «YyJIOBJIETBOPUTEIHHO» CTABUTCA, €CIM Yydaluics 0e3 OomuOoK
CIpaBiIsieTCs C OTBETaMHu Ha 12-17 BOmpocos.

4.2.2. Kputepun oneHUBAHMS BbINIOJTHEHHUS TPEHUPOBOYHOH PadoOTHI

TpennpoBouHasi paboTa BBHITIOJHAETCS TOCJE W3Y4YEHUS TEOPUU TIO0 TEME.
Paznaercs ee TeKCT, U BBITOIHAIOTCS 3aJaHusl B Iapax, IPyIIax, HHANBUAYAIbHO.
[IpenonaBarens KOHTPOJIUPYET OOBEM BBIMOJHEHHOW pPabOThI, MPABUIBLHOCTD,
OTBEYaeT Ha 3aJaHHble BOIMPOCHL. [Ipu HEOOXOAMMOCTH HEKOTOpHIE 3aJaHUs
BBITIOJTHAIOTCS. HA JOCKE. YUalllhecsl CaMH ONPENEIAIOT YPOBEHb YCBOCHUS, TEMI
paboThI, OLICHUBAIOT CBOKO JIEATEIBLHOCTh. 3aTEM y4alllMecs 3allUIIal0OTCs 10 TEMe
Ha CBOEM YypOBHE. A HMEHHO: BBINOJHSIOT 3aJlaHusd U3 ITOW XK€ paboThl IO
yKazaHuto mnpenojaasatens. OLiEHKa «yAOBJIETBOPUTENIBHO» CTAaBUTCS, e€ciiu 0e3
OLIMOOK BBIMOJIHEHO 2-3 3aaHUsl M3 IEPBOIO YPOBHS; OLEHKA «XOPOLIO)»
CTAaBUTCS, €CIM YYalIUHCA BBINOJHSIET 3aJaHUS W3 BTOPOIO YPOBHs; OLIEHKA
«OTJIMYHO» CTABUTCS, €CIIM ydaluics 0e3 OmMOOK CHpaBIseTCS C 3aJaHUSIMU
TPETHETO YPOBHS.

4.2.3. Kputepum olleHMBAHUA CAMOCTOSATEIbHON 1M BHEAYTUTOPHOM
padoThl, (10MAalIHE) KOHTPOJIbHOM PadoThl 00YYAKOIIMXCS

BueaynuropHas camocTosiTenbHass paboTa OILIGHHMBAETCA TakK K€, Kak U
OObIYHAsI KOHTpOJIbHAsE padoTa. OTMETKAa «OTIMYHO» CTaBUTCS B CIEIYIOLIUX
cilydasx: paboTa BBINOJIHEHA TOJHOCTBIO, B JIOTUYECKHX PACCYKICHUSAX M
00OCHOBaHUSIX HET NPOOENIOB U OMMOOK, B PEIIEHWHM HET MaTeMaTH4YEeCKUX
OIIMOOK (BO3MOKHA OJIHA HETOYHOCTh, OMUCKA, KOTOpas HE SIBJSETCS CIEICTBUEM
HE3HAHUs WM HENOHMMaHus ydeOHoro wmarepuana). OTMETKa «XOpPOIIO»
CTaBUTCSI, €CJIM pabOTa BBIIIOJHEHA [TOJIHOCThIO, HO OOOCHOBAHUS 1IarOB PELICHMUS
HEJOCTAaTOYHbI, JOMYyIIeHAa OJHA OIIMOKa WM JBa-TpU HEAOYETa B BBIKIAAKAX,
yeprexax wuiau rpapukax. OTMETKa «yIOBIETBOPUTEIBHO» CTaBUTCS, €CIU
JOMYIIEHO OoJyiee OAHON OMMOKHM WM OoJiee JBYX-TPEX HEIOYETOB B BBIKJIAJKAX,
yeprexax Wi rpadukax, HO yYalIUHCs BIAJEeT 00s3aTeIbHBIMH YMEHHUSIMH 10
npoBepsieMoil TeMe. PaboTa cunTaeTrcs HEyAOBIECTBOPUTEIBHOM, €CIIU JOMYILIEHBI
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CYILIECTBEHHBIC OIIMOKH, TOKA3aBIlIKUE, YTO YUAIIUNCS HE BIaJIeeT 00s13aTeIbHBIMU
3HaHUSMHM MO JTAaHHOW TEME B TIOJIHOW MeEpe.
O6mmas kiraccupukaiys oumooxK.
1. I'pyOsbie ommoOKu:
e Hesnanue ompenenenuid, teopeMm, (OpMyJa, CHUMBOJIOB, EIUHUIL
U3MEPEHUS;
e HeymeHnue BbIIEIUTH B OTBETE IJIaBHOE;
e HeymeHnue npuMeHSTh 3HaHUS, aJITOPUTMBI IIPU PEIICHUU 3a/1a4;
e Heymenue ngenatb BBIBOJBI U 0000IICHUS;
e Heymenue yntaTh ¥ CTPOUTH TpadUKHy;
e Heymenue MOJIb30BATHCS MEPBOMCTOYHUKAMU, YYCOHUKOM,
CIIpaBOYHUKAMU;
e [loTeps KOpHS WM COXpAaHEHHUE IOCTOPOHHETO KOPHS;
OTtbpaceiBanue 6€3 00BICHEHHI OJTHOTO U3 KOPHEH;
BrruncnurenbHble OMMOKY, €CJTU OHU HE SIBIISIFOTCS ONUCKaMU;
Jlornueckue OMIMOKHU.
. Herounocru:
Herounocts popmynupoBOK, OnpeesieHnid, TOHSTUH;
HenosnHblil 0XBaT CBOMCTB WJIM OCHOBHBIX TPU3HAKOB MOHATHS;
3amMeHa HEKOTOPBIX OCHOBHBIX TPU3HAKOB BTOPOCTEIICHHBIMH;
HepannoHanbHble METOABI PEIICHUS! WJIM UCTOJb30BAHUS CIIPABOYHON U
JIPYTOU JINTEPATYPHI;
e Heymenue pemiarsb 3a1auu, BHITIOJIHATD 3a/1aHUS B OOIIIEM BUJIE.
3. Hemouersr:
e HepanumonanbHble TpUEMBbI BBIYUCICHHUN U TPEe0OpPa30BAHMIA.

e O o P e o o

4.2.4. Kputepum onleHMBAHUS 3HAHUI U YMEHUIl 110 UTOramM
O0CBOECHMS JUCHHUILIHHBI

[Ipy oueHuMBaHMKM 53K3aMEHALlMOHHOTO OTBETAa YUYMTBHIBAETCS YPOBEHb
MOHUMAaHUSI M CTENEHb YCBOCHUSI TEOPUHU Kypca, YPOBEHb 3HaHUSA (HaKTHUECKOTO
MaTeprasia B 00BEME MPOrpaMMbl, MPABWIBHOCTH (POPMYIUPOBOK OCHOBHBIX
MOHATUMA W 3aKOHOMEPHOCTEH, JIOTMKA, CTPYKTypa M TPaMOTHOCTH H3JIOKECHUS
BOIIPOCA, MCIOJIb30BaHUE MPUMEPOB MO JAHHOW NpoOieMe, yMEHHUE CBS3aTh
TEOPUI0 C MPAKTHUYECKUM MPUMEHCHUEM, YMEHHUE CJHIeaTh BBIBOAbI, YMEHHUE
OTBETUTH HA JIOMOJIHUTEIBHBIE BOIIPOCHL.

OOmMMH KpUTEPUSIMH, OINPEACIAIONIMMHI OLIEHKY 3HAaHUM Ha SK3aMeEHe,
SABJISIFOTCSL:

COTIIMYIHOY «XOPOIIOY «YIOBJIETBOPUTEIHHO «HEYJIOBIICTBOPHUTEIHHOY
CTYICHT CTYACHT CTYHCHT IEMOHCTPUPYET CTYICHT HE 3HACT 3HAYNTEIbHYIO
JEMOHCTPHPYET JIEMOHCTPHPYET oOmme 3HaHU OCHOBHOTO | YacTh MPOTPaMMHOTO MaTepHaa,
rry0oKoe M ITPOYHOe JOCTaTOYHO MOJHOE Mmarepuaina 6e3 ycBOCHUs JIOIYCKaeT CYIIECTBEHHBIE
yCBOEHHE 3HaHUI 3HaHHE HEKOTOPBIX CYIIECTBEHHBIX | OIMIMOKH B ITPOIIECCE U3JIOKEHNUS,
POrpaMMHOTO MPOrPaMMHOTO TI0JI0KEeHUH, popmynupyer HE 3HAeT OlpeeIeH I, TeopeM
MaTepuana, Mmarepuaa, OCHOBHBbIE NOHSITHS, HO C
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HCUEepIBIBAIOLIEE,
MOCJIEI0BATENBHOE,
TrPaMOTHOE U
JIOTUYECKHU CTPOMHOE
H3JI0XKEHHE,
IIPaBUIBHOCTh
(hOpMYITHPOBOK H
3aKOHOMEPHOCTEH,
UCIIOJIb30BaHNUE
MIPUMEPOB, YMEHUE
clienaTh BBIBOBI 110
U3J1araeMoMy
Marepuany

rpaMOTHOE
W3JI0KCHNE
MaTepuaa 1o
CYIIIECTBY,
OTCYTCTBHE
CYIECTBEHHBIX
HETOYHOCTEH B
(bopMyIHpOBKax
MIOHATHUH, yMEET
CZIeaTh BBIBOABI MO
H3JIaraeMomMy
MaTepuaiy, HO Ipu
9TOM HEJ0CTaTOYHO
MOCJIEI0OBATENBHO H
JIOTHYECKH U3J1araet
Mmarepuai, He
MIPUBOJUT IPHMEPBL,
JOIyCKaeT
HEKOTOpBIC
HETOYHOCTH B
(dhopMyIHpOBKax
TIOHATUN

HEKOTOPOI HETOUHOCTHIO,
3aTPYyIHIETCS B
MIPUBEICHUN TIPUMEPOB
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