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1. Ilacnopt pado4eil mporpaMmmsl 0011e00pa30BaTEeILHON Y4eOHON TUCHMILTHHBI

Maremartuka

1.1.061acTh IPUMEHEHHUS MPOTPAMMBI: TIporpamMma 00111e00pa3oBaTeIbHON yueOHOH
TUCIUIUINHBL «MatemaTuka» TpeaHa3HaueHa g U3y4eHus B MpodhecCuoHaTbHBIX
00pa3oBaTeNbHBIX OpraHU3aAIMIX, PEATH3YIOIIUX 00pa30BaTEIbHYIO POTPAMMY
cpenHero o0miero oopa3oBaHus B Mpeeiax OCBOCHUSI OCHOBHOM MPpodecCHOHabHON
oOpazoBarenbHo# mporpamMmbl OITOIT CITO Ha 6a3e 0ocCHOBHOTO 0011IeT0 00pa3oBaHus
IpU MOJATOTOBKE KBATU(UIMPOBAHHBIX PA00UMX, CIY>KAITUX.

1.2.MecT0 y4yeOHOM JUCUMILIMHBI B CTPYKType Y4eOHOro ILIaAHA: JUCHUIIIMHA
BXOJIUT B IIUKJ 001IMX 00111€00pa30BaTEeIbHBIX YUEOHBIX JUCIUILIUH.

1.3. O0mas xapakrepucTuKa y4eOHO! AUCHUILINHBI:

[Iporpamma pa3zpaborana Ha ocHoBe TpeboBanuii @OI'OC cpennero oOmero
o0pa3oBaHusl, MPEIBABISEMBIX K CTPYKTYpE, COJIEPKAHUIO U pe3yjbTaTaM OCBOCHUS
y4eOHOM nucHMIUIMHBI «MartemaTukay B COOTBETCTBUU C PekoMmeHaalusMH M0
OpraHu3allMd TOJY4YEHUs CpeaHero oOmero oO0pa3oBaHUs B MpEAENax OCBOCHUS
00pa3oBaTEIbHBIX MPOTrpaMM CpeaHero mnpodeccuoHaIbHOro 00pa3oBaHUs Ha 0ase
OCHOBHOro  obOmiero  oOpa3oBaHMsi C  ydyeToM  TpeOoBaHUM  (eaepanbHbIX
rOCy/apCTBEHHBIX 00pPa30BATEIbHBIX CTAHJAPTOB U IMOJIy4aeMOM Mpodeccuu CpeaHero
npodeccuoHanpHOr0  0OpazoBaHus. (mucbMoO  JlemapramMeHTa  TOCYJapCTBEHHOM
MOJIUTUKH B chepe moarotoBku padounx kaapos u JI1O MO U H P® or 17.03.2015 r.
Ne 06-259)

Copepxanve y4eOHOM AMCLUMIUIMHBI pa3padOTaHO B COOTBETCTBUU C OCHOBHBIMU
coJiepKaTeIbHBIMU JTUHUSAMU 00YYEHUSI MaTEMATHKE:

- anreOpauyeckas JUHUS (CUCTeMaTH3alus CBEICHUN O YMCliaX, BO3BEACHUE B CTENEHb,
jgorapu(pMUpOBaHUE U T.I1.)

-TE€OPETUKO-PYHKIMOHANbHAS JHHUS  (M3ydeHHe (YHKUMH, COBEPILIEHCTBOBAHUE
rpa@uuecKkux yMEHUW, METOJ MAaTeMaTUYeCcKOro aHajau3a B 00beMe M Jpyrue
MIPUKJIAJIHBIC 3a/1a4H ).

-JIMHUS YPAaBHEHUIN U HEPABEHCTB.

-reoOMeTpuYecKasl JUHHUS (pa3BUTHE MPOCTPAHCTBEHHOro BooOpakeHus. CrocoObl
FeOMETPUUYECKUX U3MEPEHUM ).

-CTOXacTU4ecKas JIMHUS, OCHOBaHHAs Ha Pa3BUTUU KOMOMHATOPHBIX YMEHU.

1.4. lesn ocBoeHUs y4eOHOM AUCHUIIIMHBI:
CopepxaHue mporpaMMmbl yuyeOHOW JUCHUIUIMHBI «MaTemMaThKa» HampaBiIeHO Ha
JOCTHKCHHE CIICTYIOIIHNX IIeJICH:
-O6ecneuenre chOpMHUPOBAHHOCTH MPEACTABICHUI O COUATBHBIX, KYJIbTYPHBIX
M HCTOPUUYECKUX (PAKTOPOB CTAHOBJICHHUS MAaTEMATHKH;
-Ob6ecneuenre chopMUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMUYECKOTO U
MaTEeMaTHYECKOTO MBIIUICHHUS;
-O6ecneuenre chOpMUPOBAHHOCTH YMEHHUH MPUMEHSATH MMOTYYCHHbBIE 3HAHUS TPU
pEIICHUH 3a/1aY;



-Obecneuenre cHhOPMUPOBAHHOCTH TIPEICTABIICHUI O MATEMATHUKE KaK YaCTH
00II1e9YeII0BEUECKON KYIbTYPhl, YHUBEPCATHHOM SI3bIKE HAYKH, TIO3BOJISIIOIIEM
OTHCHIBATH M U3yUYaTh PEATbHBIC MTPOIIECCHI U SIBJICHUSI.

1.5. TpeGoBanusi K pe3y/bTaTaM OCBOECHHSl TMCUMILIMHBI: OCBOCHUE COJEPKAHUS
yueOHOM  nucuuIuHbl «MaTtemaTuka» oOecreunBaeT  JOCTHIKEHHE CTYJIeHTaMu
CJIEIYIOLIUX Pe3yIbTaTOB:

JUYHOCTHBIX:
-IloHnMaHue 3HAYMMOCTH MaTEeMATHKH JJII HAYYHO-TEXHUYIECKOTO TIporpecca,
c(hOpMHUPOBAHHOCTH OTHOIIIEHUS K MATEMATHKE KaK 9aCTH OOIIEeUETIOBEUCCKOM
KYJIBTYpBI Ue€pe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHS MAaTEMATHKH, YBOJTIOIIHS
MaTEeMaTUYECKUX UJICH;

-Pa3BuTHE TOTHYECKOTO MBITIUICHHUS, POCTPAHCTBEHHOTO BOOOPaKEHNS,
ANTOPUTMHYECKON KYJIbTYPbI, KpUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXO0IUMOM
JU1s1 Oy ymieit mpoecCUOHANBHON IEATeIbHOCTH, JIJIsl TPOIOJKEHUS 00pa30BaHUs
U caM000pa30oBaHus;

-OBJaJiecHHe MaTEeMaTUYEeCKUMU 3HAaHUSAMH U YMEHUSAMH, HEOOXOAUMBIMHU B
MOBCEHEBHOM JKU3HU, NI OCBOCHHS CMEXHBIX €CTECTBEHHO-HAYYHBIX
JUCIUTUIMH U TUCUHUILTUH TPO()ECCUOHATBLHOTO KA, IS TOJIYYCHUS
oOpa3oBaHus B 001acTsIX, HE TPEOYIONIUX YIIIyOJIEHHOW MaTeMaTHYeCKON
MOJITOTOBKH;

-'0TOBHOCTB 1 CITOCOOHOCTH K 00pa30BaHUIO, B TOM YUCJIE CAaMOOOpa30BaHUIO, Ha
MPOTSDKCHUH BCEH JKU3HU; CO3HATEIHFHOE OTHOIIICHNE K HETPEPHIBHOMY
00pa30BaHUIO KAaK YCJIOBUIO YCIEMIHON MPOGeCCUOHAIBHON U OOIIECTBEHHOM

JEeSITCIIbHOCTH;
METanpeIMETHBIX:

-YMeHHe caMOCTOSITEILHO OMpPEAEATh eI IEATeIbHOCTH U COCTABJISThH IJIAHbI

JeSITeIIbHOCTH; CaMOCTOSTEJIBHO OCYIIIECTBIIATH, KOHTPOJIMPOBATH u

KOPPEKTHPOBATh JEATEIBHOCTh; HCMOJb30BaTh BCE BO3MOXHBIE PECYpPCHI ISt

JNOCTUKEHUS TPEACTABICHHBIX LIE€JIEM W pealn3alud IUIAaHOB JESTEIbHOCTH;

BBIOMPATH YCTICIIHBIC CTPATETUU B PA3IMYHBIX CUTYAIHIX;

-YMeHune NMpoayKTHBHO OOIIATHCS W B3aMMOJICHCTBOBATH B MPOIIECCE COBMECTHOM

JESATEIbHOCTH, YYUTHIBATH TIO3UIMU JIPYTUX YYACTHUKOB JIESTEIHHOCTH,

a2 pexTUBHO pazpemarb KOHPIUKTHI;

-I'oToBHOCTP W CHOCOOHOCTH K  CaMOCTOSITEIbHOM  MH(OPMAIIMOHHO-

MO3HABATEJILHOMN JIESITEIILHOCTH, BKIIIOYAs YMEHUE OPUECHTUPOBATHCS B Pa3IMYHBIX

UCTOYHUKAX HH(POPMAIUU; KPUTHYECKH OILICHUBATh M HUHTEPIPETUPOBATH

uH(OpMaIHIO, TTOTYyYaeMYI0 U3 Pa3IMUYHBIX UCTOYHUKOB.

-Bnanenue sI3bIKOBBIMHM CPEJICTBAMU: YMEHHUE SICHO, JIOTUMHO M TOYHO H3Jararth

CBOIO TOUKY 3PEHUS, UCIIOIL30BaTh aJCKBATHBIE SI3bIKOBBIE CPEICTBA;
MPEIMETHBIX:

-ChopMUpOBAaHHOCTh TPEACTABICHUH O MaTeMaTHKE KaK 4YacTh MHUPOBOM

KyJIbTyphl M MECTE€ MAaTeMaTUKH B COBPEMEHHON IMBUIIM3AINH, CIIOCO0ax

OMMUCAHUS SIBICHUU PEaJIbHOI0 MUPA HA MATEMATUYECKOM SI3bIKE;
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-ChopMUpPOBAaHHOCTh TPENCTABICHUA O MaTEMaTUYECKUX TOHATHSIX Kak
BOXHEUIINX MATEMATUYECKUX MOJENSAX, MO3BOJISIIOIIMX OINKWCHIBATH U HU3Yy4aTb
pa3IMYHbIE TPOLECCHl U SIBJICHUSA; NOHUMAHUE BO3MOXXHOCTH AKCHOMATHYECKOIO
MMOCTPOCHUSI MATEMATUYECKUX TEOPUH;

-Bnagenue MeTtomamMu 10Ka3aTelbCcTBA W AJTOPUTMOB PEIICHUS, YMEHUE HX
IPUMEHSITh, IPOBOJIUTH JI0KA3aTEIIbHBIE PACCYKICHUS B XOJI€ PELICHUS 3a/a4;
-Bnagenue  cTraHOapTHBIMM — IpPUEMaMHM  PELIEHUS  PAUMOHAIBHBIX U
UPPALMOHAIBHBIX, IOKA3aTENIbHBIX, CTETICHHBIX, TPUTOHOMETPUYECKUX YPABHECHUN
Y HEpaBEHCTB. X cucTeM; UCMOIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX MIPOTPaMM, B
TOM YHUCJE JJI MOUCKA MyTH PEIIEHUS W WUIOCTPALMM PELICHUS YPAaBHEHUN U
HEPABCHCTB;

-ChopMUPOBAHHOCTh MPEICTABICHUNH 00 OCHOBHBIX MOHSATHUAX MATEMaTHYECKOTO
aHAIN3a M HMX CBOWCTBAX, BJIAJCHHE W YMEHHUE XapaKTEPU30BaTh ITOBEICHUE
(GyHKIIMU, UCIMOJIb30BaHUE TIOJIYYCHHBIX 3HAHUW [IJI1 OINMCAaHMS W aHaliu3a
pEAbHBIX 3aBUCUMOCTEN;

-BrajieHue OCHOBHBIMM MOHSATHUSIMH O IUIOCKAX UM HPOCTPAHCTBEHHBIX
reoMeTpudeckux (Urypax, ux OCHOBHBIE CBOMCTBA; CPOPMHUPOBAHHOCTH YMEHUS
pacro3HaBaTh reOMeTpuYeckue (Urypbl Ha YepTekax; MOJEISIX U B pealbHOM
MUpE; MPUMEHEHUE U3YYCHHBIX CBOMCTB reoMeTpuyecKux Guryp u Ghopmym s
pELICHUsI TEOMETPUYECKUX 3a/1a4 U 3a]1a4 C IIPAKTUYECKUM COIAEPKAHUEM;
-ChopMUpPOBAHHOCTh MPEJCTABICHUS O TMPOIECCaX U SBICHUSX HMEIOIINUX
BEPOATHOCTHBIA XapaKTep, CTATUCTUUYECKUX 3aKOHOMEPHOCTIX B PEAJIbHOM MHUpE,
OCHOBHBIX TOHATHUSX 3JIEMEHTAPHOW TEOPUU BEPOATHOCTH; YMEHHE HAXOIWUTh U
OIICHUBATh BEPOSTHOCTU HACTYIUICHUS COOBITHI B MPOCTEUIINX MPAKTUYECKUX
CUTYallMsIX U OCHOBHBIE XapaKTEPUCTUKHU CIyYaHHBIX BEJIMYMH;



2. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JJUCHOUILJINHBI

2.1. O0bem yueOHOM QTMCHHMILIMHBI M BHAbI Y4e0OHOH padoThI

Buna yueOHo# padoThl

O0BeM yacoB

Y4yeOHas Harpy3ka (Bcero) 322
YuyeOHass HAarpy3Ka BO B3aHMO/IHCTBHM C penojaBareseM (Bcero) 322
B TOM YHCJIE:

TEOPETUYECKHE 3aHATHS 162
MPAKTUYECKHUE 3aHATHS 130
KOHTPOJIbHBIC PAaOOTHI 12

CamocrosiTesibHasi paboTa o0y4yaruierocsi (Bcero) 0
KoncyabTanumn 12
IIpomexyTounas arrectauus B ¢popme [luceMeHHOI MpakTHUECKON pabOThHI 6




3. TemaTn4yeckunii mjian
yueOHoil [ucumiinabl - MatemMaTuka
no npogeccun: 23.01.17 Mactep 1o peMOHTY U 0OCITY>KUBAHUIO aBTOMOOMIIEH

Ne | HammeHoBaHue Harpy3ka BO B3auMoOelCTBUM C NPenogaBarTeaeM
n/n | PaznenoB (uac.)
BCEro TeopUus n/p K/p KoHcy | [Ipome
3aHATHI JbTAa | )KYTOY

10031 Hasd

arrec
Tanus
1 2 3 4 5 6 7 8
1 1 cemecTp 60 22 36 2
BBeneunue 2 2
Pasznea 1. 13 3 10

Pa3BuTHe NOHATHSA O UMCTIE
Tewma 1.1. JleiicTBuTeNbHBIE, 5 1 4
KOMILJIEKCHBIE YUCIIA.

ToxnecTBeHHbIE TPe0OpPa30BaHUS.

Tema 1.2. YpaBHeHus u 4 1 3
HEpaBEHCTBA.
Tema 1.3. I'paduxu GyHKIMIA. 4 1 3

[Tnomans duryp.

2 Pa3nean 2. [Ipsimble U NJI0CKOCTH 26 10 14 2
B MPOCTPaHCTBeE.
Tema 2.1. Akcuombl 1 1
crepeomerpun. CencTeus u3
aKCUOM

Tewma 2.2 TapamneasHOCTh 3 1 2
HPSMBIX, IPSMOHN U MJIOCKOCTH.
Tema 2.3.B3aumHoOe pacronoxeHue 3 1 2

IPSIMBIX B IPOCTPAHCTBE.

Tewma 2.4.I1apanneasHOCTh 3 1 2
IJIOCKOCTEM.
Tema 2.5. Terpasap u 3 1 2




napaajaCICIIrIICa.

Tema 2.6.IlepneHIuKyISpHOCTD 3 1 2

IIPSIMOM U INIOCKOCTH

Tewma 2.7. IlepnenauKyIsip u 4 2 2

HAKJIOHHAS.

Tema 2.8. [lepneHAUKYISIPHOCTH 6 2 2 2

IIJIOCKOCTEM.

Pa3nen 3. Tpuronomerpuyeckue 47 23 22 2
+ + + +

¢pynkuuu. Tpuronomerpu- (19+28) | (7+16) | (12+10) | (0+2)

YyecKHe ypaBHEHHUSI.

Tema 3.1. Tpuronomerpuueckue 9 5 7

(GYHKIIMHM YUCIOBOTO apryMEHTa.

Tema 3.2. Tpuronomerpudeckue 10 5 5

(GyHKIIMM U €e CBOMCTBA.

2 cemecTp 81 39 37 5

Tema 3.2. Tpuronomerpudeckue 3 1 2

(GyHKIIMM U ee CBOMCTBA.

Tema 3.3. Tpuronomerpudeckue 25 15 8 2

ypaBHEHMsI, HEPAaBEHCTBA.

Pasznea 4. Hauana 35 15 18 2

MATeMAaTH4YeCKOr0 aHAIN3a

Tewma 4.1.ITocnenoBaTenbHOCTH. 18 9 9

IIpounsBoHas

Tema 4.2 TlepBooOpa3Hasi. 17 6 9 2

Pa3nen. 5. UuTerpas u ero 18 8 9 1

npuMeHeHHe

Tema 5.1. UnTerpan u ero 18 8 9 1

pUMEHEHHE

3 cemecTp 80 43 36 1




Pa3nen 6. Kopuu, crenenu, 63 29 33 1
Jorapu¢msl. IlokazarejbHas u

Jorapupmuyeckasi GyHKUHU

Tema 6.1. O0001IEHUS TTOHATHS 13 6 7

crerieHu. MppanuoHaibHbIe

yYpaBHEHHS.

Tema 6.2.ITokazarenpHast PyHKIIHS. 19 8 11

Tewma 6.3. Jlorapudmudeckas 21 10 11
byHKIHS.

6.4. IlpousBoaHas nmoka3aTeiabHOMI 10 5 4 1
1 Jorapu(hMUIecKoil PyHKITHH.

Paszngen 7. DiaeMeHTBI 32 26 5 1
komoOuHaropuku. Teopun (17+15) | (14+12) | (3+2) | (0+1)
BEPOSITHOCTH M CTATHCTUKH

Tema 7.1. DnemeHTbI 15 12 3
KOMOWHATOPHKH.

Tema 7.2. Teopust BeposITHOCTEH 1 2 2

CTaTUCTHKA.

4 cemecTp 101 58 21 4 12
Tema 7.2. Teopus BeposiTHOCTEN U 15 12 2 1
CTaTHCTUKA

Pa3nen 8. MHOrorpaHHuKu u 46 31 12 3
KpYIJible TeJia.

Tema 8.1. Ilpuzma 5 3 2

Tewma 8.2. [Tupamuga 7 4 2 1
Tema 8.3. IIpaBriIbHBIC 3 3

MHOTOTPaHHUKHU

Tema 8.4. Llunuup 3 2 1

Tewma 8.5. Konyc 6 4 2

Tema 8.6. Cepa, map. 5 3 1 1
Tema 8.7. O6beM NPSMOYTOIBHOTO 3 2 1
napaenenunesa.

Tewma 8.8. O0beM npsAMON TPU3MBI 3 2 1

U IIHJTHIIPA.

Tema 8.9. O6beM HAKIIOHHOH 4 3 1
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MPU3MBI, TUPAMHU/IBI

Tema 8.10.006péM KoHYCa 2 1

Tema 8.11. O0BEM mapa u 4 3 1
1016 Chepsl

Pa3nen 9. Koopaunarsl u 22 15 7

BEKTOPBI

Tema 9.1.BexkTopsl B IpocTpaHCTBE 12 8 4

Tema 9.2. MeTon KOOpIUHAT 10 7 3

KoncyabTanuu 12
IIpomMeskyTOUHasI aTTeCTALUSA

uToro 322 162 130 12 12

11




3.1. Conep:xkanue y4yeOHOH TUCITUNTIMHBI

HCPAaBCHCTBA

IreOpanyecKrX ypaBHEHUH, MOHATHUS HCCIEI0BAHUS yPaBHEHUH, HEPABEHCTB U CUCTEM
ypaBHeHUN. [I0BTOpEHNE 3anIMCH PELICHHS] CTAHIAPTHBIX YPAaBHEHUIN U HEPABEHCTB,
MpHUEMOB MTpeoOpa3oBaHusl YpaBHEHUH JUIsl CBEACHUS K CTAHJAPTHOMY YPaBHEHHUIO.

HaunmenoBanue paznenoB 1 teM (CoaepxaHue ydeOHOro maTepuaa, 1adopaTopHble paboThl ¥ IPAKTUYECKUE 3aHATHS, O0Bem yacoB YpoBeHb
caMOCTOsITeNIbHAS PaboTa 00YJArOIINXCS OCBOCHUS
1 2 3 4
1 cemecTp 60
BBenenne Conep:xanue yued0HOro marepuaia : O3HaKOMJIEHHE C POJIbIO MATEMAaTUKU B HAYKE, 2
TE€XHUKE, 3KOHOMUKE, MH()OPMAIIMOHHBIX TEXHOJIOTUSX U MPAKTUUECKOM JeITeNbHOCTH,
[EeJISIMU | 33]]Ja9aM¥ H3Y9YCHUSI MATEMaTHKH
Teopernvyeckne 3aHATHSA:
1.MaremaTrKa B HayKe, TEXHUKE, SKOHOMHUKE U MTPAKTUYECKON JEATEIHOCTH. 1
2. llenu 1 3a1aun U3y4eHHsI MATEMAaTUKU IIPU OCBOEHUU Npodeccuu 1
Pa3nen 1. [IponeaeBTHKA 13 2,3
Kypca ajare0pbl 1 reoMeTpHHU
32 KypC OCHOBHOM LIKOJIbI
Tema 1.1 [leiictButensHble 1 [Comep:kaHue yueOHOro MmarepuaJa: BeinonHeHne apudMeTHuecKux AeUCTBUI Haj 5
KOMILJICKCHBIE YUCIIA. YHCIIAMH, COYETasi YCTHBIE U MTUCHhMEHHBIC TIPUEMBI.
ToxnecTBeHHbIE HaxosxneHne npuOamKeHHbIX 3HAYSeHUH BEIMYHMH U MOTPEIIHOCTEH BHIYHCIEHUIN
npeoOpazoBaHus (aOCOIOTHOM M OTHOCUTENIBHON); CpPaBHEHUE YNCIIOBBIX BbhIpaykeHU. Haxoxxenue ommodok
B Ipe0o0pa30BaHMIX U BHIYUCICHUSAX
Teopernueckue 3aHATHA:
3.JlelicTBUTENbHBIC M KOMIUIEKCHBIE YNCIIa, IEHCTBHSI HAJ HUMH. 1 2
IpakTHyecKue 3aHATHA: 2
[1p. p. 1.Pemmenne npuMepoB Ha JeiCTBUS Ha/l pPallMOHATIBHBIMHU, JEHCTBUTEIbHBIMU U 2
KOMILIEKCHBIMHU YUCIIAMH
[1p. p. 2. Pemenne apupmernueckux npuMepoB. PopMysbl COKPAIIEHHOTO YMHOXKEHHUS. 2
Tema 1.2.YpaBHeHus u Copepxxanue yueOHoro marepuasna: [loBropenue npoctelmx cBeJCHUI 0 KOPHIX 4
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Teopeanecmle 3aHATHA:

A.JIuHeliHbIC U KBaIpAaTHBIC YPaBHCHUS M HEPABCHCTRA. 1 2
IIpakTHYecKue 3aHATHSA: 2
[1p.p 3. Penienre MMHEHHBIX YpaBHEHU U HEPABEHCTB 1
[Ip.p 4. Pemienue kBajipaTHbIX YPaBHEHUN U HEPABEHCTB. 2
Tema 1.3. I'paduxu pynkiuii. |Comep:xkanue yuedHoro marepuasna: CocraBieHue BUI0B (PyHKIHHA 110 JaAHHOMY YCJIOBHIO. 4
[Lnomans duryp. [TocTtpoenue u utenue rpapukoB QyHKUUI. OnpenencHue NOJ0XKEHU TOUKU Ha rpad ke
no e koopauHatam. Perienne 3a1a4 Ha BRIYMCICHHUE TUIOINAACH TUIOCKUX (QUTYP C
[PUMEHEHUEM COOTBETCTBYIOIIMX (GOpMYI U (PAKTOB U3 IIIAHUMETPHH.
Teopernueckne 3aHATHSA:
S.I'paduku pynkuuii Ilnomany mnockux duryp. 1
IIpakTHYecKue 3aHATHSA:
[Ip. p 5. IlocTpoenue rpadukoB HyHKIUI. 1
[1p.p 6. Beraucnenue miomaaei miockux uryp 1
[1p. p. 7. BxogHO# KOHTpOIH 1
Pa3nen 2. [Ipsimbie u 26 2,3
IJIOCKOCTH B IPOCTPAHCTBE
Tema 2.1 IlapamnensHOCTb Copepxxanue yuyeOHoro marepuana: O3HakOMJIEHHE C IOHATUSMU CTEPEOMETPUH, 4
MPSIMBIX, IPSAIMOM M TIJIOCKOCTH.[AKCHOMaMHU M CBOMCTBaMU. PelieHne 3a1ad Ha IPUMEHEHUS CIICICTBUI U3 aKCUOM
ctepeomeTpun .O3HaKOMIIEHHE C IOHATUSMU NapauIeIbHbIE IPSIMbIE B IPOCTPAHCTBE,
CBOMCTBaMM O MAapaJUIEIbHOCTHU NPSAMBIX U IUNIOCKOCTH . [TapayuienbHOCTh TpeX NpsMBbIX
Teopernueckue 3aHATHA: 2
6.OCHOBHBIE IOHATHS CTEPEOMETPUN. AKCHOMBI CTEPEOMETPHH. 1
/. IlapamienbHble npsiMble B IpocTpaHcTBe. [lapamienbHOCTh NPSIMON U IJIOCKOCTH. 1
IIpakTHYeckue 3aHATHA:
[Tp. p. 8. [TapayeTbHOCTh MPSAMON W TUIOCKOCTH(PEIICHUE 3a1a4) 2 2
Tema 2.2. BzaumHoe Copepxxanue ydyeOHOro marepuasna: PacnosHaBaHie Ha 4YEPTEXKAX U MOJEIIAX Pa3IMnIHbIX 3

pacrojoXeHue MPsMBIX B
MIPOCTPAHCTBE

CJIy4aeB B3aUMHOT'O PACIOJI0KEHUS MPSIMBIX U IUIOCKOCTEH, apryMEHTHUPOBAaHHE CBOUX
cykaeHui. O3HaKOMJIEHHE C MOHATUAMM YTOJI MEKAY IPSIMBIMU M INIOCKOCTBIO, YIJIbI C
COHAIPaBJICHHBIMU cTOpoHaMU. DOpMyIHPOBKa U MPUBEJCHHUE JOKA3aTEIbCTB MPU3HAKOB

B3aMMHOT'O PACIIOJIOKCHUS MMPSIMBIX U IUIOCKOCTEHA.

13




Teopernuyeckue 3aHATHA:
8.B3anMHOe pacnonoKeHne MPSIMbIX B IIPOCTPAHCTBE. YTJIIbI C COHANIPABICHHBIMHU
CTOpOHAMH.

I[IpakTnyeckne 3aHATHS:
[1p. p. 9 Pemenne 3a1a4 Ha B3aMMHOE PACIIONIOKEHHUE MPSIMBIX B IPOCTPAHCTBE.

Tema 2.3. [TapamienbHOCTh
[IJIOCKOCTEM.

Conep:xkanue yueOHOro marepuasna: opMmyaupoBaHue ONpeeICHUI, TPU3HAKOB U
CBOICTB MapaJlJIeNIbHBIX IUIOCKOCTEN. O3HAKOMIIEHHUE C TOHATHEM MapajlIeIbHOTO
[IPOEKTUPOBAHUS U €ro cBOMCTBaMU. POPMYIMPOBAHUE TEOPEMBI O TIOLIATN
OPTOrOHAJILHOM IIPOEKIMM MHOTOYrOJIbHUKA. [I[puMeHeHne CBOKCTB MapasuieIbHOCTH
MJIOCKOCTEH MPU PEIICHUH 3aau.

Teopernueckue 3aHATHS:
0.IlapamnensHOCTh MI0cKocTel. CBOICTBA MapallieNIbHBIX MJI0CKOCTEH.

IIpakTH4yecKue 3aHIATHS:
[1p. p. 10. Pemenue 3ama4 Ha mapayuIeIbHOCTD MPSIMBIX B IPOCTPAHCTBE.

Tema 2.4. Terpasnp u
napasuleJIenune.

Copnepxxanue yyeOHOro marepuasna: MHONOrpaHHUKH: TETPA3p U NapauICICIUIIE.
(D51eMEeHTBl MHOTOTpaHHUKOB. [locTpoeHne npocTeimmx ceueHnii MHOrOTPaHHUKOB .
[TpuMeHeHue GaKTOB U CBECHUN U3 TUIAHUMETPHH.

[ IpuMeHeHne IPU3HAKOB U CBOMCTB PACIOJI0KEHHS IIPSMBIX U IIJIOCKOCTEN IPU PEILIEHUH

Bagad

Teopernyeckue 3aHATHS:
10.[Tapannenenunen. Terpasap. Ux cBoiicTBa

IIpakTHyeckne 3aHATHA:
[Ip. p.11. 3amaun HA TOCTPOEHUE CEUCHH I

Tewma 2.5. [lepneHIuKyIApHOCTD
NpSIMOK M IJIOCKOCTH

Copepxxanue yueOHoro marepuasna: [leprnenukynspHsie IpsMble B IPOCTPAHCTBE.
300pakeHre Ha pUCYHKAX U KOHCTPYHMPOBAHKE Ha MOJIENIAX MEPIEHIUKYISIPOB U
HAKJIOHHBIX K INIOCKOCTH, MPSAMBIX, HapaJIeIbHBIX

MUIOCKOCTEH, YIIIOB MEXAy MPSMOM H MJIOCKOCTBIO U 000CHOBAaHUE

mocTpoeHus. Teopema 0 napaJIeIbHOCTH NMPSAMBIX, IEPIEHINKYISAPHBIX K INIOCKOCTH
TeopeMa 0 IpsIMOi, NIEPIIEHIUKYIISIPHON K INIOCKOCTH
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Teopernueckue 3aHATHS:
11.TlepnenaukymspHble NpsMbIe B mpocTpaHcTBe. [Ipu3Hak nepneHauKyIsipHOCTH MPSMON U
[JIOCKOCTH.

I[IpakTUyeckne 3aHATHSA:
[1p. p.12. Pemenuie 3a1a4 Ha NEpHEHIUKYISIPHOCTh NPSIMBIX U IUIOCKOCTH B IPOCTPAHCTBE

N

Tema 2.6. Ilepnennukynsp u
HaKJIOHHAS.

Conep:xanue yueOHOro MmatepuaJa: Pemenue 3a1ay Ha BEIUUCIEHUE TEOMETPUUYECKUX
BeMYMH. ONUMCBIBAHUE PACCTOSHUS OT TOYKH J0 INIOCKOCTH, OT NPSIMOU J10 INTIOCKOCTH,
MEXY IJIOCKOCTSIMU, MEXAY CKPEUIUBAIOIIMMUCS MPSMBIMHU, MEX]1y POU3BOJIbHBIMU
¢dburypamu B mpoctpanctse. PopmMynupoBaHue U 10Ka3bIBaHUE OCHOBHBIX TEOPEM O
[PacCTOSIHUSX (TEOpEM CYIIECTBOBaHMUsI, CBOMCTBA).300parkeHne Ha YepTekax U MOJEIISAX
paccTosiHuSL 1 000CHOBAaHUE CBOUX CyxJAeHUU. OnpesesieHre U BBIYUCIICHUE PaCCTOSIHUM B
MPOCTPAHCTBE. APrYMEHTHPOBAHUE CBOUX CYXKJIEHUN O B3AUMHOM PaCIOJIOKEHUN
[IPOCTPAHCTBEHHBIX QUTYD.

TeopeTruyeckue 3aHATHS:
12.PaccrosiHuE OT TOYKH /10 TUIOCKOCTH.
13.TeopeMa o Tpex MEPICHIUKYIIApaxX. YTOI MEXKIY IPSIMOU U TUIOCKOCTBIO.

IIpakTHYecKkue 3aHATHSA:
[1p. p. 13. Pemenue 3anau no teme «llepneHauKyssip 1 HAKJIOHHBIE)

Tema 2.7. IleprieH IUKyIApHOCTD
[JI0CKOCTEN

Conep:xkanue yueOHOro marepuana: opMynupoBaHue ONpeeIeHUN, IPU3HAKOB U
CBOICTB INEPNEHIUKYISIPHBIX IJIOCKOCTEH, IBYTPAHHBIX U TMHEUHBIX YIJIOB.
BolnosHeHUE MOCTPOEHUS YIJIOB MEXY MPSAMBIMHU, IPSIMON U TUNIOCKOCTHIO, MEXKIY
MJIOCKOCTSIMU 110 ONMCAHUIO U PACIIO3HABAHNE UX HA MOJIEISIX.

Teoperuyeckue 3aHATHSA:
14./IByrpannslie yrisl. [Ipu3Hak neprneHAuKyIsIpHOCTH IBYX IJIOCKOCTEH.
15. IIpssMOyronbHBIA Mapaienenune.

[

IIpakTHYeckune 3aHATHSA:
[1p. p. 14. Beruucnenue yrioB npu NOCTPOSHUU GUTYP B IPOCTPAHCTBE

KontpoabHast padora 1 no pasgeny «[Ipsmble U IIIOCKOCTH B IPOCTPAHCTBE»
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Paznen 3. Tpuronomerpuuec -
kue pynkuuu. Tpuronomerpu
yecKHe YpaBHEHHS

47
(19+28)

2,3

Tema 3.1.
Tpuronomerpuieckue
(yHKIIMK YUCITIOBOTO
aprymeHTa

Copnepxxanue yuyeOHOro Mmarepuasna: Mzydenue pauaHHOro METO/1a U3MEPEHUS YITIOB
BpallleHUsl U UX CBA3M C IpagycHoOi Mepoil. 300paxkeHue yrioB BpalleHUs! Ha OKPY>KHOCTH,
COOTHECEHME BEJTMUMHBI YIJIA C €T0 pacrnojoxkeHueM. @opMynpoBaHUe ONPEEIICHUI
TPUTOHOMETPUUECKUX (PYHKIMM JIsl YTIIOB IIOBOPOTA U OCTPHIX YIJIOB MPSIMOYTOJIBHOTO
TPEYroJbHUKA 1 00BSICHEHNE UX B3aUMOCBSI3U. M3yueHne oCHOBHBIX (hopMy
TPUTOHOMETPHH: (POPMYJIBI CIIOKEHHUS, YABOCHUS, TPeoOpa30BaHUsl CYMMBI
TPUTOHOMETPHUYECKUX (DYHKIUH B POU3BEICHUE U TIPOU3BEICHUS B CYMMY U IPUMEHEHHE
[PY BBIYUCICHUN 3HAYEHUSI TPUTOHOMETPUYECKOTO BBIPAKEHUS M YIIPOLLEHHUS €T0.
(O3HaKOMJIEHHE CO CBOWCTBAMU CUMMETPUHU TOUEK HA €AMHUYHOW OKPYXHOCTU U
MpUMEHEHHE UX Ui BbIBoa (hopmyi npuBeaeHus. [I[pumeHeHre 0CHOBHBIX
TPUTOHOMETPUUECKUX TOXKAECTB U1 BBIYUCICHUS 3HAUEHUI TPUTOHOMETPUUECKUX

byHKIHIA.

Teopernueckne 3aHATHSA:
16.Cunyc, KocHHYC, TAHT€HC, KOTAHT€HC.
17.0cHoBHBIE (POPMYIIBI TPUTOHOMETPHUH.

IIpakTHyeckne 3aHATHA:

[1p.p. 15. HaxoxaeHne 4MCIOBBIX 3HAYEHUH BbIpayKeHUs(pELIeHre IPUMEPOB)

[1p. p. 16.IIpeobpazoBaHre TPUTOHOMETPUUECKUX BBIPAXKEHUN C ITOMOIIbIO OCHOBHBIX
TPUTOHOMETPUUECKUX TOXK/IECTB( pelIeHHe IPUMEPOB)

[1.p. 17. IlpeoGpa3oBaHre TPUTOHOMETPUUECKUX BBIPAKEHHH C TTOMOIIBIO YABOEHHOIO U
MOJIOBUHHOTO apryMeHTa(pelieHrne IpruMepoB)

[1.p. 18. IIpeoOpa3oBaHre TPUTOHOMETPUUECKUX BBIPAKEHHUH € TIOMOIIBIO CUHYCA
(KocHHYyCa) CyMMBI ¥ pa3HOCTH.(pElIeHne TPUMEPOB)

Tema 3.2 Tpuronomerpuyeckue
byHKIIMK U e€ CBOICTBa.

Conep:xanue yueOHoro marepuasna: O3HakOMJIEHUE C TIOHATHEM NIEPEMEHHOM, MpuMepamMu
3aBUCUMOCTEHN Mk Ty iepeMeHHbIME. O3HaKOMJICHHE C TIOHSATHEM TpaduKa, onpeaeneHne
MPUHAJISKHOCTH TOUKH rpaduky ¢pyHKmu. Onpeaenenue mo GopmMylie mpocTenIneit
3aBUCUMOCTH, BUa ee rpaduka. Beipaxenue mo Gpopmyiie ogHOM MepeMeHHON Yepe3
nmpyrue. O3HakOMJICHHE ¢ onpeaeneHueM QyHkuun, GopmynupoBanue ero. Haxoxnenue
obJsacTu omnpeenaeHus U 00aacTu 3HadueHnid GyHkuu. O3HaKOMIICHHE ¢ TIpUMEpPaMH

(I)YHKI_II/IOHaHLHLIX 3aBHCUMOCTEH B PCAIBHBIX MMPOHCCCAX N3 CMCIKHBIX NTUCHUIIIINH.
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(10+3)
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(O3HaKOMJIEHHE € JOKa3aTeIbHBIMU PACCYXACHUSIMH HEKOTOPBIX CBOMCTB JIMHEHHON U
KBaJApaTUYHON (YHKIIUHA, TPOBEACHUE UCCIICIOBAHUS JTUHEHHOMN, KYCOUYHO-TMHCHHOM,
MPOOHO-TMHEHHON M KBaIpaTUYHOHN (PYHKIHI, TOCTPOCHHE MX TPAPHUKOB.

[Toctpoenue u urenue rpapukoB ¢pyukuii. MccnenoBanue pynkuuu. CocraBiaeHue BUIOB
(yHKLMI 0 JTaHHOMY YCIIOBHIO, PELICHHE 3a7ay Ha SKCTpeMyM. BrimonHenue
npeoOpa3zoBanmii rpaduka PyHKIUH.

Teopernueckue 3aHATHA: 2
18.Tpuronomerpuueckre PyHKIIUN U UX rpaduKH. 1
19.®ynkunu u ux rpapuku. [IpeodpazoBanne rpaguKoB 1
20.Yetnsle u HeueTHble GyHKIUU. [lepuonnyeckue GyHKUIUU. 1
21.Bospacranue u yoObiBaHuE QYHKIUH. 1
22.9KcTpeMyMbl (QYHKIUU 1
IpakTHyecKue 3aHATHA: 2
[Ip. p. 19. IToctpoenue rpagukoB QyHKIMIA 2
[1p. p. 20. UccnenoBanue GyHKIMK HA YETHOCTD U HEYETHOCTD. 1
[Ip. p. 21. UccnenoBanue GpyHKIMU HA BO3pacTaHUE U yObIBaHHE 2
2 cemecTp 81 2,3
Tema 3.2 Tpuronomerpudeckue (Conep:xkanue yued0Horo marepuana: O3HaKoOMJICHUE C TOHATHEM NTEPEMEHHON, TPUMepaMHU 3

(byHKIIMK U e€ cBoilcTBa

3aBUCUMOCTEN MeXy epeMeHHbIMU. O3HAKOMIIEHHUE C TIOHATUEM IrpaduKa, ONperereHne
MPUHAAISKHOCTH TOUKH rpaduky ¢pyHkiuu. OnpeaeneHue no Gopmyie npocTeniien
3aBUCHMOCTH, BUJa ee rpaduka. Beipaxkenue mo ¢popmyre oHON EpeMEHHOM uepes
npyrue. O3HakoMIIeHHE ¢ orpeniesieHueM QyHKIuH, popmyaupoBanue ero. Haxoxnenue
oOnacTu onpenenenns u o0nacTy 3HaYeHU pyHkunu. O3HaKOMIIEHHE ¢ TpUMepaMu
(YHKLIMOHATIBHBIX 3aBUCUMOCTEH B peabHbIX MPOIECcCaX U3 CMEKHBIX TUCIUILIMH.
O3HaKOMJIEHUE C T0KA3aTEIbHBIMH PACCYKICHUSAMU HEKOTOPBIX CBOMCTB JIMHEHHON U
KBaJpaTUYHON (DYHKIIMA, TPOBEICHUE UCCIETOBaHMS TMHEHHON, KyCOUHO-TMHEHHOM,
MPOOHO-TMHEWHON U KBaIpaTUUHOM (PYHKIINHA, TOCTPOEHUE UX IpadUKOB.

[Toctpoenue u urenue rpaduxo pynkumii. Mccnenosanue ¢pynkunu. CocraBieHue BUI0B
(byHKIMI 0 JAHHOMY YCIIOBUIO, PELIEHHE 3a/1a4 Ha dKCTpeMyM. BrinonHeHue
npeoOpa3oBanuil rpaduka GyHKIMH.
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Teopeanecmle 3aHATHA:

23.VccnenoBanue GyHKIIUM. 1

I[IpakTn4yeckne 3aHATHS:

[1p. p. 22. UccnenoBanue (GyHKLIUU IO CXEME 2
Tema 3.3. Tpuronomerpudeckue|Conep:xkanue yuedHoro marepuaja: OnpeaeneHus apkCuHyca, apkKKOCHHYyca, apKTaHTeHca 25
YpPaBHEHUs1, HEPABEHCTBA. urciaa. HaxoxxaeHne 3HaueHuit 0OpaTHBIX TPUTOHOMETPHUECKUX (DYHKIIHI C TTOMOIIBIO

TabIuI U KanbKynsaTopa. @opMyIibl pelIeHns IPOCTEHIINX TPUTOHOMETPHUUECKUX

ypaBHEHUI. YacTHBIE peleHns 3TUX ypaBHEeHU. [IpocTeiime TpuroHoMeTpu4aecKue

HepaBeHCTBA. TPUroOHOMETpUUECKUE YPABHEHUS, CBOASIIUECS K KBaIpaTHBIM, OJJHOPOHbIE

U pelaeMble C IOMOIIBIO PA3TUYHBIX (GOPMYI TpUroHOMETpuu. Pemenne no hopmynam u

TPUTOHOMETPUUYECKOMY KPYTy IPOCTEHIINX TPUTOHOMETPHUECKUX YPaBHEHUH.

[TprmeHeHre oOLIMX METOIOB PELICHUs YpaBHEHUN (IIpUBEIEHUE K

ITMHEHHOMY, KBaJJpaTHOMY, METOJ Pa3JI0KEeHUS HA MHOXKHUTEIH, 3aMEHbl IIEPEMEHHO) IIpU

pEIIEHNU TPUTOHOMETPUYECKUX YPAaBHEHUN. Y MEHUE OTMEYaTh Ha KPYre pelIeHUs

POCTENUIINX TPUTOHOMETPHUECKUX HEPAaBEHCTB. Perlenne TpuroHoMeTpuuecKux

YpaBHEHUI Y HEPABEHCTB PAa3JIMYHBIMU METOJaMHU. Penienre cuctemM ypaBHEHHIA.

Teoperuyeckue 3aHATHS:

24. ApKCUHYC, apKKOCHHYC. APKTaHT€HC, apKKOTAHTeHC. 1

25.TpuroHomMeTpuueckoe paBHEHHE BHIA SiN X=a. 1

26.PemeHre mpocTeWIMX TPUTOHOMETPUIECKUX YpaBHEHHIA BUIa SN X=a. 1

27. TpUroHOMETpUUYECKOE YPaBHEHUE BHJIA COS X=a 1

28.Pemenne mpocTeHIMX TPUTOHOMETPUUYECKIX YPAaBHEHUH BUIa COS X=a 1

29.Tpuronomerpuyeckoe ypaBHeHue Buja tg X=a. 1

30.Pemenne mpocTeHIIMX TPUTOHOMETPHUECKUX ypaBHEHNH Buaa tg X=a. 1

31. Tpuronomerpuueckoe ypaBHeHHEe Buaa ctg X=a. 1

32.Pemenre mpoCTeHIMX TPUTOHOMETPHUYECKUX ypaBHEHHI Bra Ctg X=a 1

33.PemieHre TpUroHOMETPUYECKUX YPaBHEHUI METO/IOM BBEJICHUS HOBOH IepeMeHHON 1

34.PemeHne crcTeM TPUTOHOMETPHUECKUX ypPaBHEHUH. 1

35.Perienre npocTeHIMX TPUTOHOMETPHYECKUX HEPABEHCTB BHA SIN X< (>)a, coS X<(>)a 1

36.Periienre mpocTeHIMX TPUrOHOMETPHUYSCKUX HEepaBeHCTB Braa tgX< (>)a, ctgx<(>)a 1

37.PelieHrie TPUrOHOMETPUYECKUX HEPABEHCTB 1

38.Pemenre TpUTOHOMETPUIECKHX HEPABEHCTB (C MOMOIIBIO 3aMEHBI IEPEMEHHOH) 1
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[pakTuyecKue 3aHATHS:

[Ip. p. 23.Pemienre mpocTeUIUX TPUTOHOMETPUUECKUX YPaBHEHUH.

[1p. p. 24. Pemienue TPUrOHOMETPUYECKHX YpaBHEHHH (3aMeHa MEPEMEHHON)
[Ip. p. 25. Pemenue TpUrOHOMETPUUYECKHX YpPaBHEHHH (MIOHMIYKEHUE CTEIIEHN)
[1p. p. 26. Pemienue TpUrOHOMETPUYECKHX HEPABEHCTB

[Ip. p. 27. Pemenue cuctem ypaBHCHHI

KonTposabHasi padora 2 o Teme « Perienne TpUroHoMeTpuuecKux ypaBHEHHA U
HEPABEHCTB)

NIFEFNEFEDNDN

Paszngen 4. Hauaja
MATEMATHYECKOI'0 AaHAJN3A

35

2,3

Tema 4.1. IlociaenoBaTeabHOCTH
[Tpon3BoHas.

Conep:xanue yueOHoro marepuasa: O3HakOMJICHUE C TTOHSITHEM YHUCIOBOM
MOCJICIOBATEIBHOCTH, CIIOCOOAMU €€ 3aJaHHsI, BEIYUCICHUSIMH €€ YICHOB.

O3HaKOMJICHHE C TIOHATHEM TIpeiesia Mocae10BaTeaIbHOCTH. O3HAaKOMIICHHE C BBIYHCICHUEM
CYMMBI OE€CKOHEYHOT'O YHCIIOBOTO Psijia Ha MPUMEPE BBIYMCIICHUSI CYMMbI OECKOHEUHO
yOBIBAIOIIEH reoMeTpruIecKol mporpeccuu. Pemenue 3a1ad Ha mpuMeHeHUe GopMyITbI

npou3BogHON. M3ydyeHne u GopMyInpoBaHue €€ MEXaHUYECKOTO U TEOMETPUUYECKOTO
CMBICJIa, U3yYEHHE aJTOPUTMA BBIYHCIICHNS IPOM3BOIHOMN HA IPUMEPE BBIUNCIICHHUS
MIHOBEHHOM CKOPOCTH U YIJIOBOro Ko3(dduirienTa kacarenbHol. M3yuenue Teopem o cBsizu
CBOWCTB ()YHKLIMU U TPOU3BOIHOM, opMynupoBka ux. CocTaBieHre ypaBHEHHUs
KacaTeJbHOM B 00IIeM BHJIe. Y CBOEHHUE IPaBUIl AU PpepeHnpoBanus, TaOIUIIbI
MPOM3BOIHBIX 3JIEMEHTapHBIX (PYHKIUH, mpuMeHeHue 1y 1uddepeHpoBanns QyHKIMMH,
COCTaBJICHUS ypaBHEHUs KacaTenbHOU. [IpoBeneHne ¢ moMomipo Npon3BoIHOM
uccieoBaHus (QYHKIMU, 331aHHON (GopMysIoi. Y CTaHOBJIEHUE CBSI3U CBOMCTB (DYHKIIMH U
MIPOU3BOIHOMN O UX rpadukaM. [IpruMeHeHue npou3BOAHON s pelIeHus 3a/1a4 Ha
HaXO0XKJICHHE HanmOOJIbIIero, HAMMEHBIIEr0 3HAYCHUs M Ha HAXOXKAEHUE SKCTPEMyMa.

CYMMBI OECKOHEYHO Y6LIBaIOHleﬁ FCOMeTquCCKOﬁ IIpOrpecCuu. O3HaKOMJIEHHE C IOHATHEM

18

TeopeTuyecKkue 3aHATHS:

39.ITocnenoBatensHoctu. [lonstue o npenene. KacatensHast k rpaguky (QyHKIUH.
40.0npeierieHre TPOU3BOAHON. BEIUMCIICHHE TTPOU3BOIHOM 10 OIIPEICIICHHIO.
41.IIpaBuiia BBIYMCICHHUS TPOU3BOIHBIX.

A2 TIpon3BOHAS CIIOKHOH (DYHKITHH.

43.11pon3BOJHBIE TPUTOHOMETPHUECKUX (DYHKIIMHA.

44 ITpuMmeHeHre HenpepbIBHOCTH PYHKIMU. MeTo HHTepBaJIoB.

e

19




A45.1Ipu3HaK BO3pacTaHus ,yObIBaHUS (DYHKITHH.
46.Kputndeckne ToUku QyHKIMHU, MAKCUMYMbl 1 MUHUMYMBI
47 HaxoxaeHue HauOOJBIIET0 M HAMMEHBIIETO 3HAUeHUs (DyHKIHH

el

I[IpakTnyeckmne 3aHATHS:

[1p. p. 28. Beruucienue npou3BOAHONW CTENEHHOH (PyHKIHH

[1p. p. 29. Beiuuciienue mpou3BOAHON TIO MPaBUIIAM CYMMBI U IPOU3BEICHHSI
[Tp. p. 30. Beraucnenre MpouU3BOIHON MO MPABUITY YaCTHOTO

[Ip. p. 31.Beruncnenue npou3BOAHON CIOKHON QPyHKIUN

[1p. p. 32. HaxoxxaeHne npou3BOTHOW TPUTOHOMETPHUYECKUX (HYHKIIMA

[1p. p. 33. Haxoxxaenne HanOOJIbIIEro M HAMMEHBIIETO 3HAYCHUS Ha OTPE3Ke.

NFEFPEPDNDDN

Tema 4.2. IlepBooOpa3zHas.

Copep:xanue yuedOHOro marepuana: @opmupoBaHue NOHATHS IEPBOOOPA3HOIL uepes
MOHSITHE TPOU3BOIHOW. OCHOBHOE CBOWMCTBO NepBooOpa3Hoii . [IpaBuiia HaxoxIeHUs
nepBooOpa3zHoit . O3HAKOMIICHHE ¢ TEOMETPUUYECKUM CMBICIIOM TiepBooOpaszHoi. [nomans
KPUBOJMHENHHON Tpanenuu . Pemenue 3a1a4 Ha CBA3b NEPBOOOPA3HOM U ee IPOU3BOIHOM,
BBIYHMCIICHHE IEPBOOOPA3HOM IS TAHHOU ()YHKITHH.

Teopernueckue 3aHATHA:

48.0mnpenenenue nepBooOpazHOM.

49.0CHOBHOE CBOMCTBO TIEPBOOOPA3HOIA.

50.IIpaBuiia HAXOXKAEHUS IEPBOOOPA3HBIX.
51.Haxoxienue o61iero Bujia nepBooOpa3HbIX GyHKIUU
52.I1nomane KpUBOJIMHEHHON TpaMenny.
53.Beruncienne mionanaM KpUBOJIMHEHHON Tpanennn

e

IIpakTHyeckne 3aHATHA:

[1p. p. 34. Beruucnenue nepBooOpa3HBIX MO ONPEEICHUIO.

[1p. p. 35. [IpaBuia BeIUMCIIEHUS TIEPBOOOPA3HBIX (pEIIeHNE TPUMEPOB)

[1p. p. 36. Haxoxxnerne nepBooOpa3HbIX GYHKINH, TpaduK KOTOPOH MPOXOAHT Yepe3 TOUKY
IIp. p. 37.Boruncienue miomaad KpUBOJIMHEHHON Tpameryy o roToBbIM YepTeKaM.

[1p. p. 38. Beruuciienue mionaam KpUBOJIMHEWHOW Tpamenuy.

KOHTpOJILHaH pa60Ta 3 o pasaceiny: «Hauana MaTeMaTHYECKOIr0 aHaIM3a»

NN EFEDNDN
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Pa3nen 5. Uurerpau,
NpuMeHeHHe HHTerpaJia

18

2,3

Tema 5.1 UuTerpan u ero
MPUMEHEHUE.

Conep:xanue yueOHoro marepuana: O3HakoMJICHUE C TIOHSATUEM HHTErpasa.

3yueHune mpaBuiia BRIUMCICHUS HHTErpajia U TeopeMbl Hetorona— JleliOHuIa.
Brruucnenue nnaTerpanoB. Pemenue 3a1a4 Ha NPUMEHEHHE UHTETpalia JjIsl BBIYUCICHUS
buznueckux BenuyuH U miomanei. [louarue o nuddepenunanbHoM ypaBHeHUU. CriocoObl
pemenus auddepeHnnaIbHbIX YPAaBHCHUN.

18

Teopernueckne 3aHATHSA:

54.ITonsaTre 06 HHTETpAaE.

55.Berunciienre nHTErpaia

56.Dopmyna HeroTona - Jleitoauma.

57.Bprurcienne nHTerpaia ¢ nomouibio ¢popmyisl HetoTona - JleitoHua
58.Brrunciienne mionanu (GUrypsl ¢ IOMOIIBIO HHTErpaja
59.Brruncienne o0bEMa C MOMOIIBI0 HWHTErpalia

60.IIpmMenenne nHTeTpasa Mpyu PelIeHUH 3a1a4d

61.1Tonatue o auddepeHnmanbHOM ypaBHEHUH

PR RRPRRPRRRER

IIpakTH4yecKkue 3aHIATHS:

[1p.p. 39. Beruncnenne wuHTETpana

[Tp.p. 40 Beruncienue miomaay Tpaneuu.

[1p.p. 41. Boruncnenue o6béma.

[1p. p. 42. Pemienue nuddepeHaabHbIX ypaBHEHUH.

KontpoabHnast padora 4 1o paszgeny : « HTerpan u ero npuMeHeHue».

R, DNON

3 cemecTp

o
o

Pa3nen 6. Kopumn, crenenn,
siorapu¢gmsel. Ilokazarejbnas
U JIorapupmuyeckas
byHkuun

(o]
w

2,3

Tema 6.1. O000LIEHHE TTOHATUS
ctereHu. MppanoHaibHbIe
YpaBHCHHSL.

Conep:xxanue yueoHoro marepuasa: O3HakoMJIEHUE C TIOHSITHEM KOPHs N-i CTENEHH,
CBOICTBaMM paJIMKaJIOB U MPaBUJIaMU CpPAaBHEHUS KOpHEN. DOpMyIMpOBaHUE ONIPENETICHUS
KOPHS M CBOMCTB KOpHEN. Bpruncnenne u cpaBHEHNE KOPHEH, BBITIOJHEHUE TPUKHUIKU
3HayeHus KopHs. [IpeoOpazoBaHne YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUN, COACPIKAIINX

paaukaisl. BeimoaHeHne pacueToB o GopMyiiam, COAEpKauM PaJuKabl, OCYIECTBISSA

13
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HE0O0XO0IUMBIC TIOJICTAHOBKY U MpeoOpazoBanus. OnpeneicHrne paBHOCUIBHOCTH
BBIPAXKEHUM C paiukaiaMu. Penenre nuppalliOHaIbHBIX ypaBHEHUH. O3HAKOMIICHHUE C
MOHSITHEM CTEICHU C JeHCTBUTEIBHBIM NOKa3aTelieM. Haxoxxaenne 3HaueHWI CTCIICHH,
MCITOJIB3YS TIPU HEOOXOIUMOCTH MHCTPYMEHTAIbHBIC CPEJICTBA. 3alMChIBAHNUE KOPHS N-i
CTETICHH B BHJIC CTCIICHH C IPOOHBIM MMOKa3areieM u Hao0opoT. DopMynHpoBaHUE CBOKCTB
cTerneHel. Beluncinenne cTeneHen ¢ paiMoHalbHbIM ITOKa3aTesIeM, BBIMOJIHEHUE TPUKUIAKU
3HAuUEHUs CTCIICHH, CpaBHEHUE cTerneHel. [IpeoOpasoBaHre YHCIOBBIX U OYKBEHHBIX
BBIPAXKEHUM, COJIEPKAIIMX CTEIICHU, TPUMEHSISI CBOMCTBA.

Teopernueckue 3aHATHA:

62.Kopens n-crerneHu

63.CBoiicTBa KOpHS N-CTETICHU
64.VppanrionanbHble ypaBHEHHUS.

65.CrcTeMbl UppaMOHATILHBIX YPAaBHEHHH.

66. CteneHp ¢ palMOHAIBHBIM MTOKa3aTeIeM
67.CBOIICTBA CTENIEHU C PAIIMOHAIILHBIM MTOKa3aTeleM

s

IIpakTH4yecKkue 3aHATHS:

[1p. p. 43. CBoiicTBa KOpHs(peIIeHNE IPUMEPOB)

[1p. p. 44. Pemienue uppanmoHanbHbIX YpaBHEHUI.

[Ip. p. 45. Penienne nmpuMepoB Ha CTENEHb C PallMOHAIbHBIM ITOKA3aTENIEM.

I[1p. p. 46. Pemienne mpuMepoB Ha CBOMCTBA CTENEHH C pallMOHAJIBHBIM NOKA3aTeleM

P NN

Tema 6.2. IlokazarenpHas
byHKIS.

Copneprxanue yuyeOHOro marepuasna: Beenenue nokasarenbHoil gynkuuu. I'papuk

MoKa3aTeIbHOM (bYHKLII/II/I .OCHOBHEIE CBOMCTBA ITOKA3aTEIIbHOU CI)YHKI_II/II/I, HUX 000CHOBAHHUE.

[Ipocrelinne mokasaTeabHbIE YPABHEHHS M HEPABEHCTBA. PeneHne nokasaTenbHbIX
ypaBHEeHU! 1 HepaBeHCTB. CHCTEMBI MTOKA3aTeIbHBIX YPABHEHHUM U CITOCOOBI MX PEIICHUSI.

Teopernyeckue 3aHATHS:

68.1TokazaTenbHas QyHKIUS.

69.CBolicTBa Moka3zaTenbHON (QYHKIIUN

70.Pemenne npocTelMX MoKa3aTebHbIX YPaBHEHHH.
/1.Penienre noka3aTesIbHbIX YPaBHEHUH.

72. PenieHne noka3aTelIbHBIX ypaBHEHUH pa3IMYHBIMU METOAAMHU
73.Pemenne mpocTeHmmx moka3aTeabHbBIX HEPABEHCTB.
74.PenieHne 1okaszaTelbHBIX HEpPaBEHCTB.

75.Penienre cucTeM ypaBHEHHH.

e el
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I[IpakTUYeckne 3aHATHSA:

[1p. p. 47. CpoiicTBa nmoka3areabHON GyHKINU. (pEIICHHUE 3a/1a4)

[1p. p. 48. Pemenne mpocTelmx MoKa3aTebHBIX YpaBHEHUH.

[1p. p. 49. Penienne nokaszarenbHbIX YPaBHEHUN Pa3IMUYHBIMU METOIaMU
[Tp. p. 50. Pemenne mpocTelmmMx MOKa3aTeNbHBIX HEPABEHCTB

[Ip. p. 51. Penienne moka3aTelIbHBIX HEPABEHCTB

[Tp. p. 52. Pemienne cucteM MOKa3aTenbHBIX YPABHCHHIA

P NDNMNDNDDNDDN

Tewma 6.3. Jlorapudmudeckas
byHKIHS

Conep:xanue yue0HOro marepuana: Onpezesnenue jiorapudma uuciia X Mo OCHOBaHHIO
a.OcHoBHOE NorapuMuUIecKoe ToKAeCTBO. Jlorapudm npon3BeeHNs, YaCTHOTO, CTETNICHH;
nepexo K HOBOMY OCHOBaHMIO. JleCATUYHBIN U HaTypallbHbIN JIorapu(Mbl, YUCIO €.
Beenenue norapudmmudeckoid GyHKINN Kak GyHKIUN, OOpATHOH K IMTOKa3aTebHOM.
CaotiicTBa rpaduka gorapudmuueckoit pynkuun. CriocoOsl pemieHus JorapuGMuIecKux
YpaBHEHUI U HEPABEHCTB. BhinoiaHeHne npeoOpa3oBaHuil BEIpAKEHUH, IPUMEHEHHE
(bopMy1, CBA3aHHBIX CO CBOICTBaMU cTerneHe u orapudmo. OnpeneneHue o0aacTu
ITOITYCTUMBIX 3HAYCHHHN JIOTapH(PMHUIECKOTO BBIPASKEHHUSL.

Teopernvyeckne 3aHATHSA:

76.ITonsaTre norapudma.

/7. CBOMCTBa JOrapu(pMmOB .

78.Brruncienne norapudmon

79.Jlorapudmuueckas GyHKIUS.

80.CBoiicTBa morapupmMuueckoil GyHKIIHH.

81.Pemenne mpocreimux gorapupMUIECKUX ypaBHEHUH .
82.Pemenue norapuMuIeckux ypaBHEHHIA.

83.Pemenne mpocreimux JorapupmMUIecKuX HEpaBEeHCTB.
84.Pemenne norapupMHUUECKUX HEPABEHCTB.
85.Pemenue cucrem jorapupMUUECKUX ypaBHEHHH

PR RRPRRPRRRERRR

IIpakTHYeckune 3aHATHSA:

[1p. p. 53. Beruucnenue norapu@moB MO ONpeIeIeHUI0

[1p. p. 54. Beruucnenue norapudmos (cBoiicTBa)

[1p. p. 55. Pemenue npoctedmx gorapupMuIeckux ypaBHEHH
[1p. p. 56.Pemenne morapuMuveckux ypaBHEHHHA

[1p. p. 57. Pemenue npocteimux gorapupmMuuecKux HepaBEeHCTB.

[Tp. p. 58. Pemenne norapuMudecKux HEPaBESHCTR.

NEFENEFEDNDN
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[1p. p. 59. Pemenue cuctem JorapupmMUUECKUX ypaBHEHUH.

Tewma 6.4. [IpousBoanHas
MOKa3aTeNbHON U
orapupMuIecKon (yHKINH.

Conepixanue yueoHoro marepuadna: [IpousBogHas u nepBooOpa3Hasi MoKa3aTeaIbHOU U
norapudmuueckoid GpyHKmu. [[pudmmkéHHOE BHIYUCICHUE 3HAYCHUH CTENICHHOW (YHKIIUU
'YcBoenue npaswit qudGepeHInpoBaHMS, TAOIUIIBI POU3BOIHBIX AJIEMEHTAPHBIX (PYHKIIHA,
HAXO0KJICHHUE TIEPBOOOPA3HBIX (PYHKITHIA.

10

TeopeTnueckne 3aHATHS:

86.IIpon3BogHAs TOKA3aTEIbHON (DYHKITHH.
87.IlepBooOpa3Has moka3aTeabHON QYHKITUH.
88. IIpousBoaHas norapuMuyecKoir GPyHKINU.
89.IlepBooOpasnas orapugmMudeckon GyHKINH.
90.Ctenennast yHKIHS.

el

IpakTHyecKue 3aHATHA:

[Ip. p. 60. [IpousBogHas u nepBooOpa3Has MokazareabHOU (YHKIUHU(pELIeHHE TPUMEPOB)
[1p. p. 61. [Ipon3BonHas u nepBooOpa3Has TorapuGMUIecKoll (yHKIUU. (pEeIIeHHe
MPUMEPOB)

KonTpoabHast padora 5 no paszzeny : «Kophu, crenenu, norapudmsl. [TokazarenbHas u
nmorapudmuueckas GyHKIUN»

Pa3nen 7.2J1eMeHThI
KOMOUHATOPUKH, TEOPUHU
BEPOSITHOCTH U
MATEMATHYECKON CTATHCTHKH

32
(17+15)

2,3

Tema 7.1. DieMeHTHI
KOMOMHATOPUKH

Conep:xanue yueOHOro marepuana: M3yuenue npaBuia KOMOMHATOPUKH U IPUMEHEHUE
[pU pelIeHnH KOMOMHATOPHBIX 3aa4. O3HaKOMJIEHHE C TOHATUSIMU KOMOMHATOPHUKU:
pasMeleHUSIMU, COUETaHUSIMHU, TIEpECTaHOBKaMH U (POPMYIIaMU ISl UX BBIYUCICHUS.
OO0bsicHEHHE U IpUMEeHEeHue GopMYJI 171l BEIUMCIICHUSI pa3MElIeHH, IEpeCTaHOBOK U
coyeTaHuil pu pemeHnH 3agad. O3HakoMieHue ¢ 6uHoMoM HbI0TOHA M TPeyroJbHUKOM
[Tackans. Pemenne koMOMHATOPHBIX 3a7a4 METOJIOM Iepedopa 1 MO MPaBUILy YMHOKEHHS.
PenieHne npakTHYECKUX 33J]ja4 C UCHOJIb30BAHUEM MOHSATHH U MpaBUJI KOMOWHATOPUKH

15

TeopeTuyecKkue 3aHATHS:

91.061mue npaBuiia KOMOMHATOPUKHU: TIPABUIIO CYMMBI
92.06mue nmpaBuiia KOMOMHATOPUKH: TIPABUIIO TIPOU3BEICHHS.
03. OCHOBHBIE NOHATHUSI KOMOMHATOPUKHU: BEIOOPKHU 3JIEMEHTOB

[EY

24




94.0cHOBHBIE MOHATHS KOMOMHATOPUKHU: Pa3MELICHUS
05. OCHOBHBIC MMOHATHS KOMOMHATOPUKH: pa3MEIICHUS
96.0OcHOBHBIE TOHATHS KOMOMHATOPUKHU: COYCTAHUS

97. OcHOBHBIE MOHATHS KOMOMHATOPUKU: COUETAHUS
98.0cHOBHBIE MOHATHS KOMOMHATOPUKU: IEPECTAHOBKH.
99. OCHOBHBIC IOHATHUSI KOMOMHATOPUKH: TIEPECTAHOBKH
100.®opmyna 6uHoma HproToHa.

101.CBolicTBa OMHOMUHAIBHBIX KOA(DPHUITMEHTOB

102. Tpeyronpauk Ilackans.

PR RRPRRPRRRR

IIpakTH4yecKue 3aHATHS:
[Ip. p. 62.Pemenue 3a1a4 Ha MMOACYET YUCIIA PA3MEIICHHIA, IEPECTAHOBOK, COUCTAaHUH.
[Ip. p. 63. Paznoxenue muorowieHa (buaom HeproToHa)(pernieHue npumMepoB)

=N

Tema 7.2. Teopus BepOSITHOCTH
U CTAaTHCTHUKA.

Coneprxanue yueoHoro marepuasna: [lorstue coObITHS, BUIBI COOBITHIA: TOCTOBEPHBIE
HEBO3MOXKHbIE, PABHOBO3MOKHbIE, HECOBMECTUMBbIE/ COBMECTHMBIE, HJIEMEHTAPHBIE,
[IPOTUBONOJI0XKHBIE. Kilaccuueckoe ornpeieieHle BEpOSITHOCTH, CBOMCTBA BEPOSITHOCTU
coObITus. CiiyyaiiHasi BeIMUMHA, 3aKOH pacIipeiesIeHUs] ClIy4aiiHOW BETMYUHBI,
ITCKpeTHAasI/HEeTIpephIBHAS CITy4yaifHast BEIMYMHA, 9YaCTOTa a0COIIOTHAS M OTHOCUTEIIbHAS,
MOJIMTOH U TUCTOrpamma yactoT. [lonsTHe 0 3akoHe Oonbiux yucen. [Ipencrasnenue
MaHHBIX (TAa0JIMLBI, TUarpaMMbl, TpauKH), TeHEepaibHasi COBOKYITHOCTb, BApHAIIUOHHBIN
psiz, BBIOOpKa, pa3max, cpesiHee apudmMeTnieckoe, MeinaHa, MoJia, Cpe/iHee 3HauUeHHe,
MaTeMaTUYeCKOE OXKHUAaHNEe, OTKIIOHEHHE OT CPEIHEr0 3HAUEHUS, TUCIIEPCUs, CpETHEE
KBaJpaTHueckoe oTkJoHeHHe. [loHsaTHe 0 3a1a4ax MaTreMaTH4ecKOi CTaTUCTUKH

17
(2+15)

TeopeTnueckne 3aHATHS:
103.IToustre coowrTHs. Buasl cOOBITHIA.
104.Buyibl cny9aiiHBIX COOBITHIA

4 cemecTp

101

Tema 7.2. Teopus BepOsSITHOCTH
M CTaTHCTHUKA.

Conep:xxanue yueoHoro marepuasa: [lonsarrue coObITHS, BB COOBITHI: JOCTOBEPHBIE
HEBO3MOJKHBIE, PABHOBO3MOXHBIC, HECOBMECTUMBIE/ COBMECTHMBIE, dJIEMEHTApHBIE,
MPOTUBONOJIOXKHBIE. Kiaccuueckoe omnpeiesieHre BEpOSITHOCTH, CBONCTBA BEPOSITHOCTH
coObITust. CriyuaiiHasi BEIMUMHA, 3aKOH PaCTpe/IeNIeHUs CIIyYaliHO! BEIMYMHBI,
TUCKpETHAs/HEMpephIBHAS CTy4daifHas BEIMUYMHA, YaCTOTa a0COIIOTHAS M OTHOCUTEIbHAS,
MOJIUTOH M TUCTOrpaMma 4acToT. [loHsTre o 3akoHe 60mibiux uncen. [Ipencrasienue

TaHHBIX (Ta0JIMIBI, TMarpaMMbl, rpauKy), TeHepalbHasi COBOKYITHOCTb, BApHAIIMOHHBIN

15
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psin, BEIOOpKaA, pa3Max, cpeiHee apuMeTHUeCKOe, MeIiana, MoJia, Cpe/IHee 3HaYCHUE,
MaTeMaTHYECKOE OKUIaHUE, OTKIIOHCHHE OT CPETHETO 3HAUCHHUSI, AUCTIEPCHS, CPETHEE
KBaJpaTHYECKOe OTKJIoHeHHE. [IoHATHE 0 3a/1a4ax MaTEMaTUYCCKON CTATUCTUKH

TeopeTuyeckue 3aHATHS:

105.Knaccuueckoe onpeieneHne BepoSTHOCTU COOBITHS
106.CTtaTuctudeckoe onpeaeieHIue BEPOATHOCTH COOBITHS.
107.Teopembl CIIOKEHHUSI BEPOSATHOCTEH COOBITHHA.

108.Teopembl yMHOKEHHS BEPOSITHOCTEH COOBITUH.

109.ITonsiTHE O HE3aBUCUMOCTH COOBITHH.

110.luckpeTHas ciydaiiHas BeTMYHUHA, 3aKOH €€ pacrpeiesieHusl.
111.YucnoBble XapakTEpUCTUKU JUCKPETHOM CITy4allHOM BETUUHHbI
112.ITonsiTrie 0 3aKOHE OOJBIINX YHCEI

113. IIpencraBnenue qaHHBIX(TaOIHIIBI, AHATPAMMBI, TpaduKm)
114.T'enepasibHas COBOKYITHOCTb, BEIOOPKA, cpeiHee apru(pMETHUECKOe
115. [TonsaTue o 3agayax MaTeMaTUYECKOW CTATUCTUKHI
116.IIpumeHeHE BEPOATHOCTHBIX METOIOB.

PR RRPRRPRPRRRPRRRER

IIpakTHYecKkue 3aHATHSA:
[1p. p. 64. Pemienue 3amau Ha CIOKEHUE UM YMHOXXEHUE BEPOSTHOCTEH

KoutpoJabHas padora 6 o pazzaeny : «1eMeHTbl KOMOMHATOPUKU, TEOPUU BEPOSTHOCTH U
MaTeMaTUIEeCKON CTaTUCTUKH.

Paznen 8. MHOrOrpaHHUKH U
KpYTJible TeJia

46

2,3

Tewma 8.1. [Ipuzma

Copepxxanue ydyeOHoro marepuana: OnucaHue U XapakTepUCTHKA Pa3IMYHbIX BUJIOB
MHOT'OI'PaHHHUKOB, IIEPEUNCIIEHUE UX 3JIEMEHTOB U CBOMCTB. M300paskeHre MHOTOrpaHHUKOB
M BBIITIOJTHCHHUE ITOCTPOCHUA HA I/I306pa)KeHI/I$[X U MOJCIIAIX MHOTOTPaHHUKOB. Brramcnenne
ITMHEWHBIX 2JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX KOH(UTYpAIUAX, apTyMEHTHPOBAaHUE
CBOMX CYXKICHHM. XapakTepUCTUKA U N300pakeHNe CeUeHNUs], Pa3BEPTKH MHOTOIPAHHUKOB,
BBIYHMCIICHHE TUIOIIAael moBepxHocTel. Mcnonb3oBaHne NpuoOPEeTEHHBIX 3HAHUM U151
MCCIICIOBAaHHS U MOJICTTUPOBAHHS HECIIOKHBIX 3a/1a4. M300pakeHre OCHOBHBIX
MHOTOI'PaHHUKOB U BBIIIOJHEHNE PUCYHKOB 110 YCIOBUSAM 3a/1a4. PazauuHble BUABI IPU3M.

Brrancnenue rjomanan MOBEPXHOCTHU IPU3MBI.
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Teopernueckue 3aHATHA:
117.1TonsaTe MHOTOTpaHHUKA.
118.ITpu3ma. DieMEeHTHI TPU3MBI.
119.TIToBepXHOCTH MPU3MBI.

[

I[IpakTU4eckne 3aHATHSA:
[Ip. p. 65. Pemienue 3aa4 Ha BBIUMCICHUE IUIOMIAIM MOBEPXHOCTH MPABUIHLHON MPU3MBI

Tewma 8.2. [Tupamuma

Copepxxanue yuyeOHOro marepuasa: Paznuusble BUIBI IMPaMU], IEPEUNCICHAE UX
HIIEMEHTOB M CBOMCTB. M300paxkeHne nupamMu. Berarcienne TMHEHHBIX SJIEMEHTOB U YTJIOB
B IIPOCTPAHCTBEHHBIX KOHPUTYypaLMSIX, APTyMEHTUPOBAHUE CBOUX CYKICHUH.
XapakTepHucTuKa U U300pakeHUE CEUEHUs, pa3BEPTKU MHOTOTPAaHHUKOB, BHIYUCIICHUE
[UI0L1a/Iel IOBEPXHOCTEN MUPaMUIBI.

lcrionb30BaHue NPUOOPETEHHBIX 3HAHUMN /17151 UCCIIEJOBAHUS U MOJICIIMPOBAHUS HECIIOXKHBIX
3ajad.

Teopernvyeckne 3aHATHSA:

120.ITupamuia. DIeMEHTHI TUPAMUJIBL.

121.TIpaBuibHas nupamuaa. [1momaas moBepXHOCTH

122.Y ceyennas nmupamMuaa. DIEMEHTHI YCEUYCHHOW MTUPAMUIBIL.
123.11nomaib NOBEPXHOCTH YCEUEHHON MHPAMHU/IBL.

el

IIpakTHyeckne 3aHATHA:
Ip. p. 66. Perrenyie 3a7a4y Ha BEIYUCIIEHHE TUIOMIAIN IIOBEPXHOCTU NHUPAMUJIBI

N

KoutpoJsbHuas padora 7 no teme : «MHOrorpaHHUKH

[

Tema 8.3. IIpaBunbHbIE
MHOTOTPaHHUKHU

Conepma}me y‘lCﬁHOFO marTrepuaJja: IlonsTue CUMMCTpPUH, BUAbI CUMMCTPUH. Paznuunsie
BU/JIbI [TPABUJIBHBIX MHOT'OI'PAaHHUKOB, IEPCUYUCIICHHUE UX JICMCHTOB U CBOMCTB.
I/I306pa)KCHI/IC MpaBHUJIBHBIX MHOTOTPAaHHUKOB. Hcnons3oBanue HpI/IO6pCTCHHBIX 3HAHUM JJIs1
MCCJICOOBAHUA U MOACIIMPOBAHUA HCCIIOKHBIX 3a1a4.

Teoperuyeckue 3aHATHS:

124.CummeTpust B IPOCTPAHCTBE.

125.1TonsiTHE MPAaBUIBHOTO MHOTOIPaHHMKA.
126.9n€eMeHThl CHMMETPHH NPABWIBHBIX MHOTOI'PAaHHHUKOB

Tewma 8.4. Llunuup

Conep:xanue yueOHoro marepuasa: O3HakoMJIEHUE C BUJAMU TeJ BPAILCHHUS,
(bopMyIupOBaHHUE X OnpeneneHuid u cBorcTB. Lummuuap, Buas! muauHapa. M3ydenue

dbopMyI A BEIYMCIICHHS TUIOIIAJICH MOBEPXHOCTEH TeN BpalieHus .(IMIHHIpa).

Wik P
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XapakTepucTuka U n300pakeHUe TEJl BpallleHUs], UX pa3BEpPTKH, ceueHus. Pemienue 3a1a4u Ha
[IOCTpOEHUE ceueHU . Perenne 3aa4 Ha BBIYUCIICHUE TUIONIa/1e TOBEPXHOCTH
[IPOCTPAHCTBEHHBIX Tell. [IpoBeieHre noka3aTeNnbHbIX PACCYXACHUN IIPU PELICHNUH 3a]1a4.
[IprMeHeHre CBOMCTB CUMMETPHH NP PEUICHUH 3a/1a4 Ha TeJla BpallleHUs, KOMOMHAIIUIO
ren. 300pakeHne OCHOBHBIX KPYTJIBIX TEJ U BBIIIOJIHEHUE PUCYHKA IO YCJIOBHIO 33JJa4H.

TeopeTuvyeckue 3aHATHS:
127 1lunuHap U ero 3JIeMEHTHI.
128.1ToBepxXHOCTH MIJIMHIPA.

I[IpakTHYeckne 3aHATHSA:
[Ip. p. 67. Pemenue 3a1a4 Ha BRIYMCICHUE TUIOMIAN TTOBEPXHOCTH IIWIMH/IPA, U €T0
SJIEMEHTOB.

Tewma 8.5. Konyc.

Conep:xxanue yueoOHoro marepuasa: O3HakOMJICHUE C TEJIOM BpAILIEHUS -KOHYC.
DJIeMEHTHI KOHYyCa, BUIbI KOHYyCa. Perienne 3aa4 Ha MOCTPOCHUE CEUEHUN KOHYCa.
Pemenue 3aga4 Ha BEIYMCIIEHUE TUIONIAAEH TOBEPXHOCTU KOHYca. [IpoBenenue
IOKa3aTCIbHBIX paccynq{eHHﬁ IIpH pCUICHUHA 3a/1a4.

Teopernueckue 3aHATHA:
129.KoHyc u ero 31eMeHTHI.

130. Ceuenwust KoHyca.
131.I1nomaap NOBEPXHOCTH KOHYCA
132.YcedeHHbIi KOHYC.

e

HpaKanecm[e 3aHATHUA:
Hp p. 68. Pemenue 3ala4 Ha BBIYMCIICHUC TIJIOIAAN IMTIOBEPXHOCTU KOHYCA.

N

Tema 8.6. Cdepa, map

Conep:xaHue yueoHoro marepuasa: O3HaKOMIICHHE C TEJIOM BpAIllCHHs- [Iap.
DopMyITHpOBaHHE TEOPEM O CEUCHUH IlIapa IIOCKOCTHIO U IMJIOCKOCTH, KaCaTeIbHOM K
chepe. Pemenne 3a1a4 Ha OCTPOCHHE CEUEHUH mapa. PerieHue 3a1a4 Ha BEIYUCIICHHUE
rIoInaael moBepxHoctu chepsl. [IpoBeneHme 10Ka3aTeIbHBIX PACCYKICHHUH TPHU PEIICHUN
3ajad.

(6}

Teoperuyeckue 3aHATHS:

133.Cdepa u map.

134. B3aumHoe pacrnonioskeHue chepbl U MIOCKOCTH.
135.KacarenbpHas II0CKOCTh K cepe.

-
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HpaKaneCRne 3aHATHA:

[Ip. p. 69 . Pemenue 3a1a4 Ha BBIYMCICHUE TUIOMAIN TTOBEPXHOCTH ChEPHI 1 2

KonTpoJsbHas padora 8 no teme : «{unuap, KoHyC, map». 1 3
Tema 8.7. O0bEM Conepxxanue ydeOHoro marepuana: O3HakOMJICHHE C IOHATUAMU oOBbema Guryp. 3
MPSIMOYTOJIBHOTO l3yueHre TeopeM O BBIYMCICHUH 00BbEMOB ITPOCTPAHCTBEHHBIX TEJ, PELICHHUE 3a7a4 Ha
napasuiesienumne1a npuMeHeHue (GopMyIl BEIYHUCICHHS 00beMa MPSIMOYTOJILHOTO MapajuleNenune/a.

Teopernueckne 3aHATHS: 2

136. [TonsaTHe 00bEMA U €r0 H3MEPEHUSI. 1

137. O6beM IpSIMOYTOJILHOTO TIapaJUICIICITHITC IA. 1

IIpakTH4yecKkue 3aHIATHS:

[Tp. p. 70.Pemenwuie 3a1a4 Ha BEIYHCIICHUE 00bEMa MIPSIMOYTOJIBHOTO TTapaJUIeIICTUIIC/IA. 1 2
Tema 8.8. O0beM npsamon Conepxxanue ydyeoHoro marepuana: O3HakOMJICHHE C IOHATUAMU OO0BbeMa (PUryp mpu3Msl 3
v pap— U IUIMHApa. M3ydeHnne TeopeM 0 BRIYUCICHUH 00BEMOB MPSMOU MPU3MBI M IWIHH]IPA,

pelieHue 3a7a4 Ha MpuMeHeHue GopMYIT BBIYUCICHUS 00bEMOB.

Teopernueckue 3aHATHA: 2

138.06bem npsimoii pu3mbl. O6beM MPAaBUIILHOMN MPU3MBI. 1

139.06beM UITHHIA. 1

IIpakTHyeckne 3aHATHA:

[Tp. p. 71.Pemenue 3a1a4y Ha BbIYKMCIIEHUE OOBEMOB MPU3MBI U IIMIIMHIPA 1 2
Tema 8.9. O0vem HaksonHo#  [Conmep:kaHue yueOHOro marepuana: O3HakoMJIEHUE C TOHATUAMU 00beMa puryp 4
HDU3MBbI, TTHPAMIIH HAKJIOHHBIN MPU3MBI ¥ TUpaMuIbl. M3ydeHune TeopeM o0 BBIYHCICHUH 00BEMOB HAaKIIOHHON

MPU3MBI ¥ TUPAMUJIBI, PEIICHUE 33/1a4 Ha MPUMEHEeHHe (OpMyT BBIYHCIEHUSI 00BEMOB.

Teopernueckue 3aHATHA: 2

140.Brrancnenrie 00bEMOB Tell C TOMOIIBIO OMPeIeIEHHOTO HHTEeTpaia 1

141.06beM HaKJIOHHON TIPU3MEI. 1

142. O6bEM upaMuIb! 1

IIpakTHYeckune 3aHATHSA:

[Tp. p. 72.Pemenue 3a1a4 Ha BRIYUCICHUE 00BEMA TUPAMU/IBI 1 2
Tema 8.10.00p€M KoHYCa Conep:xanue yueoHoro marepuana: O3HakoMJieHHE C TOHATHSIMA 00BbeMa KOHYCa. 3

I/IBYLICHI/IC TCOPEM O BBIYUCIICHUU 00BEMOB KOHYCa, pCHICHUC 3a1a1 Ha IPUMCHCHUC (I)OpMy.l'I

BBEIUHCIICHUS 00BEMOB.
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Teopernueckue 3aHATHA:
143.00bEM KOHYCa.
144.00beM yce4€HHOro KOHyca

I[IpakTn4yeckmne 3aHATHS:
[1p. p. 73. Pemenue 3aa4 Ha BeIYMCICHHE 00BEMa KOHYCa

[

Tema 8.11. O0BEM mapa u

TIoMIab chepsl

Copnepxxanue yueOHoro marepuana: O3HakOMJICHHE C IOHATUAMU OOBbeMa 1Iapa u ero
vacTeil. Mi3yuenue TeopeM 0 BHIYMCICHUH 00BbEMOB IIapa U ero yacteid. Pemenue 3agad Ha
npuMeHeHne (OpMyIl BEIYUCICHHS 00bEMOB.

TeopeTnueckne 3aHATHS:
145.06bem miapa

146. O6béM vacreii mrapa.
147 ITnomans chepsl.

KonTpoJsbHas padora 9 no teme: «O0BEMBI TEIDY

e

Pa3nen 9. Koopaunarsl n
BEKTOPBI.

2,3

Tema 9.1.
BekTopsl B IpOCTpaHCTBE

Copnepxanue yueOHoro marepuana: O3HakOMJICHHE C IOHATHEM BeKTopa. M3yueHne
NIEKapTOBOM CHUCTEMbI KOOPIMUHAT B IIPOCTPAHCTBE, IOCTPOCHUE 110 3aJaHHBIM KOOPIUHATaM
TOYEK U IUIOCKOCTEH, HaXOKA€HUE KOOpAUHAT To4eK. HaxoxaeHue ypaBHEHUM
OKPYKHOCTH, cpepbl, IIIOCKOCTH. Brruncienue paccTossHu Mexay ToukaMu. M3yuenue
CBOMCTB BEKTOPHBIX BEJIMYHH, ITPABUJI PA3JIOKEHUS BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
[IpaBUJI HAXOXJACHUS KOOPJAMHAT BEKTOPA B IPOCTPAHCTBE, ITPaBUJI ICUCTBUM C BEKTOPaMH,
3aJlaHHBIMU KOOpAWHAaTamMu. [IpuMeHeHne Teopun npy peleHnu 3a/1a4 Ha IeUCTBUS C
BEKTOPaMH.

12

Teopernueckue 3aHATHA:
148.BexTopsl B MPOCTPAHCTBE.
149.PaBeHCTBO BEKTOPOB.
150.CnoxxeHre U BBIYMTAHHUE BEKTOPOB
151.Cymma HECKOIBKUX BEKTOPOB.
152.YMHOXEHNE BEKTOpA Ha YUCIIO
153.KoMItaHapHbIe BEKTOPBI.

154. Pa3noxeHne BeKTopa

155.11paBuno napayenenunena

e el

30




IIpakTHYecKue 3aHATHSA:
[Ip. p. 74.Pemenne 3a1a4  Ha CJI0’KEHUE U BBIYUUTAHHUE BEKTOPOB B IPOCTPAHCTBE.
[Tp. p. 75. PemieHue 3ajady Ha YMHOXEHHE BEKTOpA HA YUCIIO

N

Tema 9.2. MeTo KOOpAUHAT.

Copnepxxanue yuyeOHOro marepuasna: MzydeHne ckaasipHOro IpOU3BEIECHUS BEKTOPOB,
BEKTOPHOI'O YPAaBHEHUS IIPSIMOM U INIOCKOCTU. I [puMeHeHne Teopuu Ipu pelieHuu 3a1a4 Ha
NIEHCTBUS C BEKTOPaMH, KOOPIMHATHBINA METOJ], IPUMEHEHUE BEKTOPOB [UIsl BBIYUCICHUS
BEJIMYMH YIJIOB U paccTosiHUM. CUMMeETpus ,BUAbl CUMMETpUH. O3HAKOMIIEHHUE C
TOKa3aTeNIbCTBAMU TEOPEM CTEPEOMETPUH O B3aMMHOM PACIIOJIOKEHHUH MIPSIMBIX U
IJIOCKOCTEN C HCIIOJIB30BAHUEM BEKTOPOB.

10

Teopernvyeckne 3aHATHSA:

156.ITpsimoyTONIBHAS CHCTEMa KOOPIWHAT B TIPOCTPAHCTRBE.
157. KoopauHaThl BEKTOpa U KOOPJIUHATHI TOYKH
158.IIpocreiimue 3a1aun B KOOpIAUHATAX

159. Yron mexay BeKTOpaMu

160. CkansipHOE TIPOU3BEICHUE BEKTOPOB

161. /IBw>xeHHsI: CAMMETPHS, BUIbI CHMMETPUH
162.JIBm>KeHUS : TapaJUICIbHBIN TIEPEHOC

PR R R R R

IIpakTHyeckne 3aHATHA:
[Ip. p. 76. Pemenue 3amau no teMe «CKaJIIpHOE TPOU3BEICHNUE BEKTOPOBY
[1p. p. 77.Pemenue 3a1a4 Ha CHMMETPUIO

=N

KoncyabTanuu

Apudmernueckue 1eHCTBHS C YUCIaMHU.
Tpuronomerpuyeckue GyHKIUU

TpuroHoMeTpUUYECKHE ypaBHEHUS U HEPABEHCTBA.
Brruucnenue npou3BoIHOM.

[TprMeHeHne NPOU3BOIHOMN K MCCIEI0OBAHNIO (DYHKIIMH.
BrrancieHue nepBooOpa3HbIX.

Pemenune nppaniMoHaJIbHBIX YpaBHEHUN

Pemenne mokas3aTesbHbIX YPAaBHEHHI 1 HEPABEHCTB.
Perenue norapuMuieckux ypaBHEHH U HEPaABEHCTB.
3a1a4 IO TEOPUH BEPOSITHOCTH.

Brruucrenue mioma M mNoBepXHOCTH TEOMETPUIYECKUX GUryp

Brerancienrne 00beMOB T€OMETPUIECKUX (UTYD.

[EEN
N

PR RPRPRPRRPRRRRRER
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Ipome:kyTouHAsI aTTECTAIMSA IK3aMeH 6
HToro O06BeM 00pa3oBaTeNbHON HATPY3KH 322
TeopeTnueckoro o0yueHus 162
[IpakTrueckux 3aHATUN 142
Koncynpramnuij 12
[TpomexyTouHas aTTecTanus 6
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4.Y ciioBus peain3aluu JUCHUILTHHBI
4.1. TpeGoBaHusA K MUHUMAJIbHOMY MaTE€PHAJIbHO-TEXHUYECKOMY 00ecre4eHH 0
Peanuzamus nporpaMmbl JAMCHUIUIMHBI OCYIIECTBISETCS B y4eOHOM KaOuHeTe
MaTE€MAaTUKHU;
O6opynoBanue:
- KOMIUIEKT YYEHUUYECKOU MeOenu Ha 27 mOCaJOuHbIX MECT;
- KOMIUIEKT YYUTEIbCKON MeOenu Ha | mocagouyHoe MECTO;
- IPOEKTOpP;
- IOCKa UHTEPAKTUBHAsA C TPOMKOTOBOPUTEIIEM;
- IPOrpaMMHOE 00EeCIICYEHUE;
- KOMITBIOTED;
- IPUHTED;
- IOPTAaTUBHBIE KOMITbIOTEPHI — 11 1mT.
- KJIACCHAs JI0CKa;
- IOCKa MepeIBUKHAs;
- wkadsl 12 cexuuii.

4.2. MapopmanuonHoe odecnedeHue 00y4eHust

Ilepedyenb pekoMeHayeMbIX yUeOHBIX U3aannil, UHTEepHET-pecypcos,
JAOMOJTHUTEIbHOM JTUTEPATYPbI

OCHOBHBIE HCTOYHUKH:

OnekTponHbie pecypchl DbBC DnekTporHo-0ubnuoTeyHas cucrema ZNANIUM.COM:
1. Janasa A.A. Marematuka: Yueonuk. — M.: UHOPA-M, 2019.- 544 c. - Cpennee
npodecCHOHAIBHOE 00pa30BaHUE.

2. Nanasa A.A. CoopHHK 3a7a4d 1o MareMaTuke: YueOHoe mocodue. — M.: ®DOPYM,
2018. — 352 c. - Cpennee npodeccoHAIBHOE 00pa3oBaHUE

3. lIunosa JI.U., IIunos A.E. Maremarnka: YueOHoe nocodue. — M.: UHDPA-M,
2020. — 238 c.

JlOTIOTHUTEbHBIC TEYaTHBIC MCTOYHUKHU!

4. Aranacsn JI.C. I'eomertpus. - M: IIpocsenienue, 2004.

5. bammakoB M.U. Marematuka. Coopuuk 3anad. 11 k1. — M: Axkanemus, 2010.
6. bammvakor M.M. Maremaruka. 11 xi1.ba3oBbiil ypoBeHb. — 4-¢ usn. — M:
Axanemus, 2011

7. Konmoropo A.H. Anre0pa u Hadano ananuza: yue6.10-11 k. — M:
ITpocsemienne, 2002.

HNutepHer pecypcesl:
-WWW. 1 ceHTa0ps.
-www. KapmaH 17151 MatemaTuka.
-Wwww.ege.moipkxo.ru
-WWW.iipi.ru
-ege.edu.ru
-WWW.Mmioo.ru
-www.lIseptember.ru
-www.math.ru
-www.allmath.ru
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5. KoHTpO/1b M OLIeHKA Pe3yIbTAaTOB OCBOCHMS JUCHMIIUHbI
5.1 KoHTposib M OLEHKA pe3yJbTaTOB OCBOCHHs AUCLUUILIMHBI OCYLIECTBIIACTCS IPENOAABaTelieM B MPOLECCE IMPOBEICHUS
NPAKTHUECKUX 3aHATUA U JAOOpPaTOpPHBIX paboOT, TECTUPOBAHUS, KOHTPOJBHBIX pabOT, a TakKe  BBIIOJHEHUS CTyJIECHTaMU

VH/JMBUAYAJIBHBIX 33JIaHUM, IPOEKTOB, UCCIEAOBAHUN U T. 1.

Pe3yinbTaThl 0CBOCHHSA
AUCHMILTUHBI
(mpeaMeTHBIE Pe3yJabTAThI)

OcHOBHBIE MOKA3aTeJIN OLEHKH pe3yJbTaTa
(3HaAHMS1, yMeHMST)

(I)OpMLI H ME€TOABbI KOHTPOJA U OLCHKHA
Pe3yJbTaTOB 0CBOCHHUA JUCHUIIIMHBI

-Ilonnmanue CYILLIHOCTH u
COIIMAJIbHOM 3HAYMMOCTH CBOEH
Oymymei npodeccun,

IIPEICTABJIICHUE O MATEMAaTHKE Kak
YaCTH MUPOBOM KYJIbTYpPbl U MECTE
MaTeMaTUKd B COBPEMEHHOH
UBIIIN3AIUH, CIIOCO0aX OMUCAHUS
ABJICHUM pEalbHOrO0 MHpa Ha
MaTEMaTHYECKOM SI3BbIKE

YMmers:

- INOHUMATh CYIIHOCTb U COLIHAJIbHYIO 3HAYHUMOCTbH cBOI 6y,£[y1HeI‘/’I
Hqu)eCCHH, YMCTb OIIMCBIBATH SBJICHUA PCAJIBHOIO MHpa Ha

MAaTEMATUYCCKOM SA3BIKC.

OI_ICHKa B X0ZI€ YCTHOT'O OIipocCa Ha
BBOJHOM 3aHATHHU

-IpCACTABJICHUC ()
MAaTeMAaTHYCCKUX TIIOHATHAX KakK
Ba)KHEHIIINX MAaTEMATUYCCKUX

MOACIAX, MO3BOJIAOIIUX
OIMMCBIBATHL W H3YYaTb PA3JIMYHBIC
MpouecCChl N SABJICHUA; ITOHUMAHUC
BO3MOXHOCTH aAKCHMOMAaTU4YCCKOI'O

3HaTh:

-MaTeMaTUYEeCKUE TTOHSATUSI MOJINIeH, TPOIIECCOB, SBJICHUM.
-TIOHSTHUS O LENbIX, JeHCTBUTENbHBIX, PAIIMOHATBHBIX, KOMILIEKCHBIX

Yyuciaax, KOpHsX, JJorapudmax.

VYMmers:
-CTPOUTh MAaTEMAaTUYECKHE TEOPHH;

O1ieHKa B X0JI€ YCTHOT'O OTPOca 10 TeMe
2.1,9.1,9.2

OLICHKA  BBIMIOJHEHUS  MPAKTHYECKUX
pabotNel,2,3,4,7,8,9,39,40,41,42,43,81,82,
103, 124,125, 128.

MOCTPOCHUS MaTEeMaTHUYECKUX | - BBIYUCIATH JOrapudMbl
TEOpUI; -IpeoOpa3oBbIBATh ANTeOPanvecKre BhIPAKEHUS
-CTPOUTDH DYHKIIUU
-Bnanenne METOJIaMH | 3HATh: OneHka B X0JIe YCTHOTO OIpoca Mo TeMe

JI0OKa3aTellbcTBa M aJITOPUTMOB
penieHusi, yMEHUe UX MPUMEHSATH,
MPOBOJIUTH JI0OKa3aTelIbHbIe
pacCyXJieHHsi B XOJE peIIeHUs
3a/1ay;

-METOJbI JIOKa3aTeabCTBa
-IIPOCTENIINE TPUTOHOMETPUUYECKHE aJITOPUTMBI pELICHUS
-aJICOPUTMBI PEILICHUS

VYMeTn:

-CTPOUTH JOKA3aTENbCTBA PEIICHU, TEOPEM

1.3,3.3,2.1-2.7,

OIIEHKA BBIMTOJHEHHS MTPAKTUIECKIX
pabotNe3,4,5,19-22, 49-51,52,53,54-55,
65-66,67-68,74,75,92,93,94,95, 103,104
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-peliaTh U MPUMCHATDH aJITOPUTMBI B XOI€ PCIICHHUA 3a1a4.

-Bnanenue CTaHJAPTHBIMU
npueMamu peLeHus
paLMOHAIIBHBIX u

UPPALMOHATIbHBIX, TTOKa3aTeNbHBIX,
CTENEHHBIX, TPUTOHOMETPUUYECKUX
ypaBHEHUH U HepaBeHCTB. MXx
CHUCTEM; HCIOJIb30BAaHHUE TOTOBBIX
KOMIIBIOTEPHBIX MPOrpaMM, B TOM
YUCJe I MOUCKA MYTHU PEelIeHUs

3HaTh:

-METO/IBI pelIeHus paroHaIbHbIX, HPPAlMOHATILHBIX,
IIOKa3aTCJIbHbIX, CTCIICHHBIX, TpI/II‘OHOMeTpI/I‘-ICCKI/IX ypaBHeHI/Iﬁ nu
HEPABEHCTB, CUCTEM YPAaBHCHHIA.

YMmers:
-pemaTh  palMOHAJbHBIC, HWPpPALMOHAILHBIC,  ITOKa3aTelIbHbBIC,
CTCIICHHBIC, TpI/IFOHOMeTpI/I‘-IeCKI/Ie ypaBHCHI/IFI nu HepaBeHCTBa,

OueHka B X0/1e YCTHOT'O OIIpOca IO TeMe
1.3,3.3,6.1-6.4

OLIEHKA BBIMTOJHEHUS IPAKTUIECKUX
pabotNe3,4,5,31,32,37,38,41-43,44-
46,74,75,76,77,78,79,80,83-86,87-
90,91,96-98,99-102.

OIICHKA BBIMTOJHEHHUS] KOHTPOJIbHOM
paboTer Ne2 Pemiernue

u WJUTIOCTPALMH PCILICHHSI | CUCTEMBI YPaBHCHUIA. TPUTOHOMETPHUYECKUX YPABHCHUH U
yYpaBHEHU U HEPABEHCTB; -peniaTh ypaBHEHUS U HEPABEHCTBA ITpaUICCKUM CIIOCOOOM. HEPABCHCTB .

-pejcTaBieHie 00  OCHOBHBIX | 3HATH: O1eHKa B X0JI€ YCTHOT'O OIpOca 10 TeMe
IIOHSITUAX MaTEMATUYECKOr0 | -00 OCHOBHBIX IOHATHIX MAaTEMaTHYECKOTO aHaIN3a, UX CBOMCTBAX. 1.3,3.2.4.1,4.2,5

aHaJIM3a M X CBOMCTBAX, BIaJICHUE | -TIOHATHE IPOU3BOAHON, e¢¢ (PHU3UYECKHH, MEXaHHMYECKUH M | OIEHKA BBIIOJHCHHS MPAKTHYCCKUX

u yMEHUue XapaKTEePU30BaTh | TEOMETPUUECKUN CMBICIL. pabot Ne5, 17-18, 23, 24, 25, 26, 27, 28,
MIOBEJECHHE byHKIMY, | - OmpeAeNeHue YHUCIOBOM mocienoBarensHOCT U crmocoOwsl ee | 29, 30, 31, 32, 33, 34, 35, 41,42,43,
HCITOJIE30BAHME MOJTYYEHHBIX | 3a/IaHUs. 47,48,49,50,51,56,57,58-60,61,62,63,64,

3HAHUU U1 ONMCAHUSA U aHaIW3a
peanbHBIX 3aBUCHUMOCTEN;

YMers:

-XapaKTepHU30BaTh MOBEeIeHUE (PYHKIMH
-ONHCHIBATh (DYHKIIMOHATBHBIC 3aBUCHMOCTH
-CTpPOUTb I'paduKu GYHKUIUH
-ACTIONIb30BaTh  TPOM3BOJHYIO  JUIS
pelleHNs B IPUKJIAIHBIX 3a/1a4ax.
-IPUMEHSATE OIPENENICHHBId WHTETpal JJIsl HAXOXKACHUS TUIOIIAIH
KPUBOJMHEHHOU Tpanenuu B GU3UKE U TEOMETPHUH.

- BEIYUCIISATH WICHBI MTOCIIEI0BATEIIHHOCTH.

HaxXOXJIACHUA  HaAWJIY4IICro

65.66,67,68,69-72,73, 103,104,105,106
KOHTpOJIbHOM paboThl Ne3 «Hauana
MaTEMaTHYECKOT0 aHaJIN3a», KOHTPOJIBHOU
pabotsl Ned «HTErpan u ero
IPUMEHEHHE.», KOHTPOJIbHOI paboThr Ne5
o pasneny «KopHu, cTenenu,
norapudmsl. [TokazarenbHas u
norapumuueckas QyHKIUN.

-Brianenue ocHOBHBIMU
MOHSTUSIMH O TUIOCKUX U
IIPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX Urypax, ux

3HaTh:

-OCHOBHBIE  TOHATUS O  IUIOCKUX W  TMPOCTPAHCTBEHHBIX
reoMeTpHUecKux GUrypax, 1 CBOMCTBaX.

-IpeoOpa3oBaHUs MPOCTPAHCTBA: napauieIbHbIN TepeHocC,

OneHka B X0Zle YCTHOTO OIIpoca M0 TEME
21-2.7.7.1,7.2,8.1-88,9.1,9.2

OLIEHKA BBIMTOJHEHUS MPAKTUYECKUX pabOT
Ne, 11, 12, 13,14, 15, 16,17, 18,19,
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OCHOBHBIE CBOMCTBA; YMEHHE
pacno3HaBaTh Fr€OMETPUUECKUE
(Gurypsl Ha yepTeKax; MOJACIIX U B
peallbHOM MHPE; IPUMEHEHHE
M3yYECHHBIX CBOMCTB
reomeTpuueckux puryp u popmyn
JUISl pELIEHUS] TEOMETPUUYECKUX
3a/1a4 ¥ 3a7a4 C IPaKTUYECKUM
COJIEpKAHUEM.

CHUMMETPHA.

-OIpeAEICHNs U Pa3BePTKU MHOTOTPAHHUKOB.

-TeJia ¥ TIOBEPXHOCTH BPAILICHHS.

-U3MEPEHUS B TEOMETPHH.

YMers:

-pacro3HaBaTh reoMeTpUyeckre (PUrypbl Ha udeprexax, MOJCIAX U
peaJbHOM MHpe.
-IPUMEHATh U3y4YECHHBIE
(dopMyIIBL.

-pemaTb reOMEeTpPUYECKHe
COJIepKAHUEM.
-11peoOpa30BbIBATh IPOCTPAHCTBA: MAPAIIEIBbHOE IPOSKTUPOBAHKE

CBOICTBa TreoMeTpuYecKkux Guryp

3aJlaud, 3aJa4u C IIPAKTHYCCKHM

20,21,22,23,24,114,115,116,117,118,119,
120, 121,122, 123, 124-127, 128-130
KonTponbHoit pabotsr Nel IIpsimeie
IUIOCKOCTH B IIPOCTPAHCTBE,
KOHTpPOJIbHOM paboThl Ne/ 1o Teme
«MHOTrOrpaHHUKHNY,

KOHTPOJIBLHOM paboTsl Ne 8 o Teme
«{unuuap, KoHyc, map», KOHTPOJILHON
paboTer Ne 9 O6beMBbI Te.

- IPEJCTABJIEHUE O MPOLECCaX U
SABJICHUSIX UMEIOIINX
BEPOSATHOCTHBIN XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX
B PEAIBHOM MHpPE, OCHOBHBIX
MOHSTHSX DJIEMEHTApPHON TEOPUH
BEPOATHOCTH; YMEHHE HAXOUTh U
OLICHUBATh BEPOSITHOCTH
HACTYIUIEHUSI COOBITHI B
IIPOCTEHIINX MPAKTUYECKUX
CUTYalUsAX U OCHOBHbIE
XapaKTEPUCTHKH CITy4alHBIX
BEJIMYUH

3HaTh:

-OCHOBHBIE TIOHATHSI KOMOMHATOPUKHU

-KJIACCHUYECKOE OmnpezieNieHre BeposTHOCTH. CBOMCTBA BEPOSATHOCTEH,
TEOPEMBI O CyMME BEPOSITHOCTEH.

-TIPEJICTABIICHUE O YMCIOBBIX JAHHBIX

-CBOICTBa OMHOMMHAIBHBIX K03(ULneHToB

YMers:

-pemaTh 3aJaud Ha TMOACYET YHCIa pPa3MELICHUH, MepecTaHOBOK,
COYeTaHWH, Ha Iepebop BapHAHTOB, KJIACCHYECKOE OIpE/eeHHe
BEPOSITHOCTH.

-peraTh MPUKIATHBIE 3a/IaUH.

OneHka B X0/l YCTHOT'O OIIpoca [0 TeMe
71,72

OneHka 3HaHUM NpU BHIIOJIHEHUH
IPAaKTUYECKUX paboT Ne
107,108,109,110,111.

KOHTpPOJIbHOM paboTbl Ne6 mo pazgeny

«QneMeHTsl KoMOuHaTOpuku. Teopuu
BEPOATHOCTH " MaTEMaTHYECKON
CTaTUCTUKW»

HpOME)KyTO‘IHaH aTTeCTalmA:
9K3aMC€H

IIuceMmenHas MMPpaKTUYCCKAA pa60Ta
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@DOopMBI U METOBI KOHTPOJISL U OLICHKH PE3yJIbTaTOB O0yUEHUS JOKHBI BBISIBIATH Y 00YYAIOMINXCS HE TOIBKO C(POPMUPOBAHHOCTH
IPEIMETHBIX PE3YJIbTAaTOB, HO U PA3BUTHUE JUYHOCTHBIX U METAIIPEAMETHBIX PE3YJIbTaTOB O0YUECHHUS.

Pe3yabTarsl
(IMYHOCTHBIE M MeTanpeaMeTHbIE)

OcHOBHbBIE NOKA3aTeJIU OIleHKH pe3yJibTaTa

@®opMbI U MeTO/IbI KOHTPOJIS U
OLIEeHKH

JINYHOCTHBIE pe3yJabTaThbl

[lonuMaHue 3HAYMMOCTH MAaTE€MAaTUKU JMJI1 HAay4HO-
TEXHHUYECKOTO nporpecca, c¢(OpMUPOBAHHOCTh
OTHONICHUS K MaTeMaTHKe KaK YacTH 00IleYeI0BEYEeCKOM
KyJbTYphl 4€pe3 3HAKOMCTBO C HCTOPHUEH pa3BUTHUSA
MaTE€MaTUKH, 3BOJIFOLIUS MAaTEMaTUYECKUX UICH;

- IeMoHcTpaIus cOPMUPOBAHHOCTH MUPOBO33PEHHS,
-3HaHUE MCTOPUHU PA3BUTHUSI MATEMATUKH M MaTEeMaTHYECKUX
UIen.

OreHka yCTHOTO OTpoca,
TBOPYECKHUX paboT (pedepaTsi,
MPE3EeHTALUU, COOOIIEHN).

- TOTOBHOCTh U CIIOCOOHOCTH K 0OOpa30BaHUIO, B TOM
YHCIIe CaMOo00pa30BaHUIO, HA MPOTSHKEHUH BCEH JKU3HH;
CO3HATEIBHOE OTHOIIICHHE K HETIPEPHIBHOMY
00pa3oBaHUIO KaK YCIIOBHIO YCIEITHON
poeCCHOHAIBHON U 0OIIECTBEHHOM JESTEIHHOCTH;

- JCEMOHCTpalus KCJIIaHHA
CaMOCOBCPIICHCTBOBATLCA

YUUTBCS;, TPO(PECCHOHATBHO

OreHka ycTHOTO OIpoca,
TBOpUecKuX padbot( pedeparsl,
MPE3CHTAIINH, COOOIIEHNS).

-pa3BUTHE JIOTUYECKOTO MBIIUICHUS, IPOCTPAHCTBEHHOTO
BOOOpaKeHUs, ANTOPUTMHUYECKON KYJIBTYpBHI,
KPUTHYHOCTH MBIIIJICHUSI HA YPOBHE, HEOOXOANUMOMN ISt
Oynymuiei npodecCuoHATBHON 1eITeTbHOCTH

~YMCHHUC PA3BUBATH JIOTUYCCKOC MBIIIJICHUC, B006pa)KeHI/Ie

OreHka ycTHOTO U
HICBMEHHOTO OIIPOCa,
CaMOCTOSITENIbHBIX U
KOHTPOJIbHBIX paboT.

- OBnasieHne MaTeMaTUYECKUMU 3HAaHUSMH U YMEHUSIMH,
HEOOXOJMMBIMU B TIOBCEHEBHOW KW3HH, I OCBOCHUS
CMEXHBIX  €CTECTBEHHO-HAay4YHbIX  JUCHUIUIMH U
JUCIUTUTMH TPO(ECCHOHATBHOTO NUKJIIA, IS TIOTydIeHUS
o0pa3oBaHUs B 00JIACTSIX, HE TPEOYIOIIUX YrIIyOJIeHHON
MaTeMaTHYECKOH MOJITOTOBKH;

- YMEHUE INPUMEHATH IOJYYEHHBIE 3HAHUSA HA NPAKTHUKE, B
CMEXKHBIX  €CTETCBEHHHO- HAyYHBIX JHUCIUIUIMHAX, B
NOBCEIHEBHON KU3HHU.

O1eHka ycTHOTO U
MUCHMEHHOTO OTIpPOCa,
CaMOCTOSITENIbHBIX,
NPaKTUYECKUX U KOHTPOJIBHBIX
paboT TBOpUYECKUX paboOT
(pedepatsl, mpe3eHTAINH,
Co0O0IIeHNs).

METanpeaMeTHbIC PE3yJabTaThbl
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- YMCHUC CaMOCTOATCIbHO OIPCACIIATh Jagsaest
JACATCIIBHOCTH MW COCTaBJIATH IIJIaHBI JCATCIIBHOCTH,
CaMOCTOATCIIBHO  OCYHICCTBJIATL, KOHTPOJHUPOBATH U
KOPPCKTHUPOBATH JCATCIIBHOCTD, HUCIIOJIB30BAaTh BCC

BO3MOJXHBIC PECYpPChbl I OOCTHIKCHHUA ITOCTABJICHHBIX
ueneﬁ U peajiu3alid IINIAHOB OCATCIBHOCTH, BBI6I/IpaTB
YCIICHIHBIC CTPATCTHUU B PA3JIMYHBIX CUTYyalUAX,

- OpraHu3aIis CaMOCTOSITEIILHBIX 3aHATUH B XO/€ U3YICHHUS
00111600pa30BaTEIBHBIX AUCITUILIHH;

- YMEHHE IJIaHUPOBATh COOCTBEHHYIO JESTEIILHOCTD;

- OCYIIIECTBIICHHE KOHTPOJISI 1 KOPPEKTUPOBKH CBOCH
NESITEIILHOCTH;

- HCTIOJIb30BAHME PA3JIMYHBIX PECYPCOB IS JOCTHKCHUS
MMOCTaBJICHHBIX IIeIeH

KonTtpons rpaduka BbImonHeHUS

WHIUBUYyAJIbHOM
CaMOCTOSITENIbHOW PabOTHI
oOyuJarolerocs; TROpYECKue
pabotsI (pedepartsi,
MIPE3CHTAIINH )

- YMCHHUC IIPOAYKTHBHO 06I_HaTBC$I u BBaHMO,Z[efICTBOBaTB

- AEMOHCTpalsaA KOMMYHUKATUBHBIX CHOCO6HOCTCI>1;

Habmronenue 3a posibio

B TIpOIlECCE COBMECTHOH JIESTENBbHOCTH, YYUTHIBATh | - YMEHUE BECTH JUAJIOT, YIUTHIBAS MTOZUIHIO IPYTUX 00yyJaromerocs B rpyIrie;
HO3HULIUU IpYyTUX YYaCTHUKOB JeSITEIbHOCTH, | YYACTHUKOB JI€ATEIbHOCTH;

3 PEeKTUBHO pazpemaTh KOHQIUKTEI, - YMEHHUE pa3pennTh KOHQIUKTHYIO CUTYAIHIO

- BJIQJICHHE HaBbIKaMM II03HABATEJIbHOW, Y4eOHO- | - AEMOHCTpaLus ClOCOOHOCTEH K yueOHO-uccnenoBarenbekoit | [IpakTuueckue paboThl
UCCJIENOBATENIbCKOM M NPOEKTHOM  JEATEIbHOCTH, | U IPOECKTHOU IEATEIbHOCTH; Konkypcel

HaBbIKAMU  paspelieHuss MpobieM; CIOCOOHOCTh U | - HCHOJIb30BAHNE PA3IMUHBIX METOJIOB PELLICHUS KOH(pepeHIUU
TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOMCKY METO/OB | IPAaKTUYECKHUX 3a/1a4 Onumnua el

pEeICHUA NPAKTUYCCKHX 3a/1a4, IPUMCHCHUIO PA3JIMUYHBIX
MCTOJ0B IIO3HAHUSI,

Kelic-3amaun

- TOTOBHOCTH M CHOCOOHOCTHL K CaMOCTOSITEILHOMN
uH(}OPMaIMOHHO-TIO3HABATENLHOM JIeSITENNLHOCTH,
BJIIAICHUC HaBbIKaAMHA HOJ'Iy‘IeHI/ISI HGO6XOI[I/IMOI>'I
uH(pOpMallMi M3 CJIOBapeil pa3HBIX THUIIOB, YMEHHE
OpI/IeHTI/IpOBaTI)Cﬂ B paanqu,Ix NCTOYHHUKAX
uH(pOopMaIuy, KPUTHUYECKH OLICHUBATh H
WHTEPIPETUPOBATh HUHPOpPMAIIUIO, TIOJIydaeMyl U3
pa3IMYHBIX UCTOYHUKOB,;

- 3¢ pexTUBHBIN TOMCK HEOOX0AUMOM HH(pOpMaLHH;

- NCTOJIb30BAHUE PA3IMYHBIX HCTOYHUKOB MH(OPMAIUH,
BKJIIOYasl JIEKTPOHHBIE;

- IEMOHCTpalus CHOCOOHOCTH CaMOCTOSITEILHO
HCI0JIb30BaTh HEOOXOAUMYIO HH(OPMALINIO JIISl BHITOJIHEHUS
MIOCTaBJIEHHBIX YUeOHBIX 3a/]a4;

- COOJII0IEHNE TEXHUKU 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepekeHus1, MPaBOBbIX U 3TUYECKUX HOPM, HOPM
MH(OPMallMOHHON 6E3011aCHOCTH.

[ToaroroBka pedeparos,
JIOKJIa/10B, UCIIOJIb30BaHNE
OJICKTPOHHBIX HCTOYHHUKOB.
HabmtoneHue 3a HaBbIKaMU
paboThl B HMH()OPMALIMOHHBIX
CeTsX.

- BJ'IaIlCHI/IC SA3BIKOBBIMU CpCACTBAMU: YMCHUC SCHO,
JJOTUYHO W TOYHO MH3Jaratb CBOKO TOYKY 3pCHUA,
HCIIOJIB30BATh aACKBATHBIC A3BIKOBBIC CPCIACTBA

- ACMOHCTpalus BJIIaACHUA A3bIKOBBIMU CPCACTBAMMU.

Onenka ycTHOTo orpoca
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