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Pacrlpezleﬂeﬂne YaCoB JUCUMIIJIMHBI IO ceMecTpaM

1(1.1) 2(1.2)
Cewmectp (<Kypc>.<Cemectp Ha Kypce>) Hroro
Henens 16 22
Bun 3ansTuii yII PII | VII PII | VIO PII
Jlexmn 32 32 44 44 |76 |16
[TpakTHYecKue 16 (16 |88 |88 (104 |104
Hroro ayn. 48 148 132 (132 |180 {180
KonraktHas pabora 48 |48 |132 (132 (180 (180
Cam. pabora 56 56 94 94 |150 |150
Yacel Ha KOHTPOJIb 6 6 6 6
HToro 104 |104 (232 (232 [336 |336
OCHOBAHME

denepanbHbIi TOCYAaPCTBEHHBIM 00pa30BaTEeNbHbBIN CTAaHIAPT CPEAHETr0 NPo(ecCHOHAIBHOTO 00pa3oBaHUs
mo crenuanpHOCTH 38.02.06 @unance (mpukaz MwuHHCTEpcTBa 00pa3oBaHHs W Hayku Poccuiickoit
®epeparin ot 07.08.2024r. Ne 539)

Pabouas nporpamMma cocrarieHa o oopasopareibHoi mporpamme 38.02.06 @unanckl s Habopa 2026 rona
[Iporpamma cpeanero mpoheCCHOHAIBHOTO 00pa30BaHUs

Y4eOHBIi TUTaH yTBEPKIeH YIEHBIM coBeToM By3a oT 03.03.2026 r. mpoTokon Ne 9

PaGouast mporpaMma coctaBieHa Ha OCHOBE paboyeil MporpaMMBbl yKa3aHHOW JUCIUILINHEI, YTBEP)KICHHON B
OOK &IBOY BO PIDY (PUHX) ¢ ydveroM YCIOBHMI peanu3ali OpPOTPaMMBbl  CPEIHETO
npodeccuoHanbHOro  00pa3oBaHus, JAeHcTByoumx B QDuimane (eaepaabHOro rocyIapCTBEHHOTO
OFOJDKETHOTO 00pa30BaTENBHOTO yUpeXIeHHS BbIcliero oOpa3oBaHHs "POCTOBCKHIA TOCYJapCTBEHHBIN
sxoHomuueckuii yausepcureT (PUHX)" B 1. MunnepoBo PoctoBckoii obnactu

[Iporpammy coctami(u): IIpenogaBarens [letpoa A.l'.; IlpenogaBatens Spymmmna T.E.; [IpemonaBarens
[Honkons3una A.B.; IlpenonaBatens ['opensko E.A.; IlpenmonaBarens llleBuenxko H.A.; IlpemopmaBarens
BacunbeBa B.b.; [Ipenonasarens Wnromuxuna M.U.

[Ipencenarens LIMK: bonnsipesa 1.B.

Paccmotpeno Ha 3acenannu [IMK ot 22.05.2026 r. mpoTtoxon Ne 9






1. HEJIX OCBOEHUA JTUCHUTIIMHBI

1.

[

* obecrieueHne chopMUPOBAHHOCTH IPEICTABICHNAHN O COLMANBHBIX, KYJIbTYPHBIX M HCTOPHYECKHX (aKTOpax CTAaHOBIICHUS
MaTeMaTHKH;

1.2|* obecnieueHre cHOPMHUPOBAHHOCTH JIOTHYECKOTO, aJITOPUTMUYECKOTO U MATEMATHIECKOTO MBIIILICHHUS;

1.3|* obecnieuenue C(bOpMI/IpOBaHHOCTI/I yMeHI/Iﬁ MPUMCHATH IMOJYUCHHBIC 3HAHUS ITPU PCIICHUU PA3JIMIHBbIX 3a1a4;

1.4 obOecreueHue C(bOpMI/IpOBaHHOCTI/I HpeZ[CTaBJ'IeHI/Iﬁ O MaTE€MaTHUKEC KaK 4aCcTu O6IIIC‘{€J'IOB€'-I€CKOﬁ KYJIbTYPbl, YHUBECPCAJIbHOM

M3BIKE HAYKH, ITO3BOJIAIOIIEM OITMCHIBATH U U3YyYaTh PCAJIBHBIC IIPOLECCHI U SABJICHUA.

2. MECTO JJMCIHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOUW TPOTPAMMBbI

Linkn (pasnen) OOIT: lovn

2.1{Tpe6oBaHus K NpeIBAPUTEILHON MOTOTOBKE 00yYaIOLIErocs:

211 I[J'ISI YCIICIIHOI'0 YCBOCHU S JUCHUIITIMHBI CTYACHT JOJDKCH UMETh 6330By}0 IMOATOTOBKY I10 MaTEMAaTUKE B 00BEME OCHOBHOTO

o0111ero 00pa3oBaHusl.

2.2 ,HHCl.ll/ll'l.]'ll/IHbI U MPAKTUKH, Il KOTOPbLIX OCBOCHHE JAHHO! TUCHUNIMHBI (MOHyJ'Iﬂ) He00X0IUMO KaK
npeamecTByronee:

2.2.1{VI3yueHne AUCUMILIMHBI HEOOXOUMO JUIS YCIICITHOTO OCBOCHUS TUCIUIUINH €CTECTBEHHO-HAYYHOTO I[HKJIA

3. TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS JNCHUIIJINHbBI

3.1 3muare

- OCHOBHBIE ITOHATHS, HAEH U METOABI aITeOPhl 1 MATEMAaTHIECKOTO aHAIN3a;
- OCHOBHBIE ITOHATHS O TUIOCKHX W IPOCTPAHCTBEHHBIX T€OMETPHUYECKUX (UTYpax, HX OCHOBHBIX CBOHCTBAX;
- 0 Ipolieccax U ABJICHUSIX, IMEIOIIUX BEPOSTHOCTHBIH XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B peajlbHOM MHUpE, 00
OCHOBHBIX TTOHATHUSAX JIEMEHTAPHOU TEOPHH BEPOSITHOCTEH.
3.2 ¥Ymerb

- peumathb 3a1aun anre6p1>1 1 HaydaJl aHaJIn3a, r€OMETPUHU,
- pemarb CTaHOJAPTHBIMHU HpI/IéMaMI/I panOHAJIbHBIC U UPPAIHOHAIBHBIC, ITIOKA3aTCIbHBIC, CTCIICHHBIC, TPUTOHOMETPUICCKHUEC
YpaBHCHUS U HCPABCHCTBA, NX CUCTEMBI;
- TNPUMCEHATH HU3Y4YCHHBIC CBOMCTBa T€OMETPHUYCCKUX (I)I/Il“yp u CI)OpMyHI)I JJId peHICHUA TCOMETPUYCCKUX 3adad U 3a4a4 C
MPAaKTUICCKUM COACPIKAHUEM.

3.3 Buaagern

U UppalMOHANIBHBIX,

- METOJAaMH JI0Ka3aTeNbCTB M aJTOPUTMOB PELIEHHs, YMEHUE UX NMPHUMEHATH, IPOBOIAUTH JOKA3aTEIbHBIE PACCYKIECHUS B
XOJI€ PEIICHHUS 3a/1a4;

- CTaHJAPTHBIMM  TNIPUEMAMHM  PEIICHUSA  PaAlMOHAJIBHBIX
TPUTOHOMETPUYECKUX YPaBHEHHH M HEPABEHCTB, MX CHCTEM; HMCIOJIBb30BaHME T'OTOBBIX KOMIIBIOTEPHBIX NPOrpaMM, B TOM
YUCIIe I TOUCKA My TH PELIEHUS M WILTIOCTPALUU PEIlIeHHs ypaBHEHUH U HEPABEHCTB;
- OCHOBHBIMH ITOHSTHSIMH O TIOCKHX W IIPOCTPAHCTBEHHBIX T€OMETPHUIECKIX (DUTypax, X OCHOBHBIX CBOMCTBAX.

IOKa3aTCIbHBIX,

CTENEHHBIX,

4. CTPYKTYPA " COJIEP)KAHUE IV CIUILIMHBI (MOLYJIS)

Kox
3aHSATHSA

HaunmenoBaHue pa3/iesioB U TeM /BU/ 3aHATHUSI/

CemecT
p/

Yacos

Komnere
H-

JlutepaTtypa

IIpnmeyanue

Pasnea 1. [loBTopeHne kypca MaTeMaTHKU OCHOBHOM
IKOJIBI

11

Tema 1.1 Llenu 1 3a1aun MaTeMaTUKU IIPU OCBOEHUU
crequanbHOCTH. Yucna u Beruucnenus. Lens v 3anaun
MaTeMaTHKU [IPU OCBOEHUHM CIELIUaIbHOCTH. ba3zoBble
3HAHMS M YMEHUS 110 MaTeMaTHKe B IPO(eCCUOHAIbHON U B
[MOBCETHEBHOM AeATENbHOCTH. JleficTBUS Ha
[10JI0’KUTEJIbHBIMU U OTPULIATEIbHBIMH YUCIAMUY,
OOBIKHOBEHHBIMH H AECATUYHBIME APOOSIMH. JleficTBHS cO
CTEICHAMH, (POPMYITBI COKPAIICHHOTO YMHOKEHHSL.
TToBTOpEHHE Kypca MAaTEMaTHKH OCHOBHOI MIKOJBI./JIek/

JI1.2J12.2
€]

1.2

Tema 1.2 IIporieHTHbIE BEIUMCIEHUS. Y PaBHEHUS U
HepaBeHCTBA. IIpocThble MPOLEHTHI, Pa3HBIE CIIOCOOBI HX

BoIUKCIICHUS. /JIex/

JI1.2J12.2
€]




1.3 JIuneiinble, KBaJpaTHbIE, IPOOHOIMHEHHbIE ypaBHEHUS U J1.2J712.2
HepaBencTBa /JIex/ 21

14 [TpocThie U COXKHBIC POLEHTHI. [IpoleHTHBIC JI1.2J12.2
BBIYMCIICHUS B IDOheccHoHaIbHbIX 3a1auax /Jlex/ Ol

15 (ITpodeccronanbHOE-OpUEHTUPOBAHHOE COJIEPIKAHUE) JI1.2J12.2
Pemenne 3a1a4 Ha BEIIOHEHUE apU(PMETHIECKUX
neiicTBU, HEOOXOJUMBIX B IPAKTUYECKOH U
npod.aesrensHoctu. /Ilp/

16 (IIpodeccronanbHOE-OPHEHTUPOBAHHOE COAEPKAHUE) J11.2712.2
Pemenne mpakTHKOOPHEHTUPOBAHHBIX 3371, 91
coiep Kallye IPOLEHThl. Y paBHEeHHs U HepaBeHCTBa. /I1p/

Pa3znena 2. Crenenu u kopHu. CteneHHast QyHKIMSA

21 Tema 2.1 CrenenHast GyHKIMS U €€ CBOICTBA. J1.2J12.2
Apudmernyeckuii KOPeHb HATYPAIBHOH cTeneHu. /JIex/ €)!

2.2 [loHsTHE CTENEHU C PAllMOHAILHBIM U AEHCTBUTENBHBIM JI1.2J12.2
[MOKa3aTeIAMH. 01
CBOICTBa CTENEHU C PALMOHAIBHBIM U EHCTBUTEIbHBIM
nokasaremsimMu. /Jlex/

23 IIpeoOpa3oBaHue BEIpaXEHUH ¢ KOPHEM N- Ol CTENIEHU. J1.2J12.2
/JTex/ €)!

24 Crenenu u kopHu. /TIp/ JI1.2J12.2

€]l

25 CreneHHble (QyHKIUU, UX CBOIicTBa u rpaduku /Jlex/ m ':2;;[2'2

2.6 Crenennbie Qyukiun. /TIp/ JI1.2J12.2

€]

2.7 Tema 2.2 UpparioHansHble ypaBHEHNS U HEPABEHCTBA. JI1.2J712.2
Penienue npocTelInX UppalOHANBHBIX YPaBHEHUN U 31
HepaBeHCTB. /Jlex/

2.8 HecrannapTHble CIIOCOOBI pPeICHUS HPPALMOHATIBHBIX J1.2J712.2
ypaBHeHu#. /JIex/ 21

29 . JI1.2J712.2
Perenne nuppaloHanbHbIX ypaBHeHUH. /TIp/ 51

2.10 J1.2J712.2
Pemenne nppanroHanbHBIX HepaBeHCTB. /T1p/ 51
Paznen 3. [lokasatenbHasa pyHKIus, ee CBOMCTBA.

IMoka3aTesibHbIe YPABHEHHSI H HEPaBEHCTBA

3.1 . J1.2J712.2
TokazaTenbHast GYHKIHS, €e CBOWCTBA U IpaduK.

o 31
TTpumMeHeHue noka3aTenbHoi GyHkuumu. /Jlex/

3.2 N N JI1.2J712.2
Pemenne mpocTeImX MOKa3aTeNbHBIX ypaBHeHHH /JIek/ 51

3.3 |PerneHue nmoKasaTeNbHLIX yPABHEHUH Pa3IMUHBIMK J1.2J12.2
criocobamu. /Jlex/ €]

3.4 JI1.2J712.2
Perienue nokasarenbHbIX HepaBeHCTB /JIex/ 51

35 TToxa3zarenbHas Qyukius /TIp/ JI1.2J12.2

€)!
Paznen 4. Jlorapudmpl.
Jlorapugmuyeckas GpyHKuus

4.1 Tema 4.1 [onstue norapudma. Jlorapudm gucia. J.2712.2
OCHOBHOE JIorapu(PMHUYECKOE TOXKIECTBO. JleCATHUYHBIIH 1 o1
HaTypaJbHBIN JorapudMel, ucio e. CBoiicTBa
norapudmos. Ilepexon k HOBOMy ocHOBaHUIO. /JIek/

42 Omneparys Iorapu)MUPOBaHUS U MOTEHIUPOBaHwUs. /JIek/ a '2g2]'2

4.3 JI1.2712.2

Boruncienue u cpapaenue jgorapudmos. /TIp/

€]




4.4  |CamocrosrenpHas pabora /Cp/ 52 JI1.2J12.2

€]

4.5 |Tema 4.2 Jlorapudmudeckas QyHKIHMSA U €€ CBOKCTBA. 2 J1.2712.2
Pemienue norapupMuUecKuX ypaBHEHUH TpeMsi OCHOBHBIMU €)|
METOJIaMHU.

4.6 Jlorapugmel. Jlorapudmudeckas ¢pynkuus /IIp/ 2 HI.CZ)JIIZ.Z

41 Torapudmudeckue ypaBHEHHs U HepaBeHCTBa /IIp/ 2 m ':2;112'2

4.8 |(ITpodeccnoHambHOES-OPUEHTUPOBAHHOE COMICPIKAHHE) 2 J1.2712.2
[Tpumenenue norapudmos. Jlorapudmer B mpupoe u 21
TexHuke. Jlorapudpmuueckas crimpans.

/TIp/
Paznen 5. OcHOBBI TPUTOHOMETPHH.
Tpuronomerpunuyeckne GQyHKIUA
5.1 T 2 JI1.2J712.2
ema 5.1 Tpuronomerpuueckue GyHKIMU IPOU3BOJILHOTO 51
yriia, yucna. OCHOBHBIE TPUTOHOMETPHUECKUE TOXKIECTBA.
PanuanHas ¥ rpajgycHas Mepa yria. [IoBopoT TOUKH BOKPYT
Havyana KoopAuHaT. OnpeneneHus TPUrOHOMETPHIECKIX
(byHKIMH. 3HaKU TPUTOHOMETPUYECKUX (DYHKIUH 110
4eTBepTSIM. TpUroHoMeTpuuecKre QyHKLUH yIJIoB a U - a.
/JTex/

5.2  |®opMyIbl NpUBEIECHUS, CYMMBI M Pa3HOCTH JIBYX yIJIOB, 2 J1.2J712.2
TBOMHOTO VIJIa. MOJOBMHHOTO vria. /JIex/ Ol

5.3 N 4 J1.2J712.2
[Ipeobpa3oBaHus TPUTOHOMETPHIECKHX BBIpaxeHuit /I1p/ 51

54 |Tema 5.2 TpuroHomerpuueckue GyHKLUUH, UX IpauKy. 2 J.2712.2
DyHKIMH, UX cBO¥icTBa M rpaduk. /JIek/ el

5.5 2 JI1.2J712.2
[IpeoOpazoBanue rpad kOB TPUTOHOMETPUIECKUX 51
¢yskuuii. OOpartHble TpuroHomerpudeckue GpyHxmu. /Jex/

5.6  [Tema 5.3 TpUrOHOMETPHUECKHE YPABHEHIS H HEPABEHCTBA. 6 J1.2J12.2
[Tpocreiiue TPUrOHOMETPUIECKHE YPABHEHUS U 31
HepaBeHcTsa. /Ip/

5.7 |YpaBHeHus1, CBOISIINECS K KBaJpaTHBIM, pelIaeMble 2 JI1.2J12.2
pa3IoKEeHHEM Ha MHOXKHUTEINN, OTHOPOIHEIE. /JIek/ 6)!

5.8 |[IpaktHueckue 3aHATHS C MPOPECCUOHATBHO- 2 JI1.2J12.2
OPHEHTHPOBAHHBIM coziepxkaHueM. Onucanue €]
[IPOHM3BOJICTBEHHBIX MPOLIECCOB C MOMOMIBIO (QYHKIUHA U UX
rpaduKoB.

Pazgen 6. IlpousBonnas GyHKIUH, ee IPUMEHEHUE

6.1 Tewma 6.1 [IpousBognas ¢pynkuuu. [pasuna 2 Hl.éJITZ.Z
i depenpoanus. [lonstie o npenene
[ocyieioBaTeabHOCTH. [ToHATHE TPOU3BOAHOM.

[Tpou3BoIHbBIE AIEMEHTAPHBIX QyHKIHH. DopMyJIbI

6.2 4 J1.2J712.2
HaxoxIeHre npou3BOAHBIX, IPUMEHSS MpaBIiia U GopMyIIsl 51
nnddepenuuponanus. /Tp/

6.3  [[lomsTHE O HEMPEPHIBHOCTH (QYHKIMH. METO HHTEPBAIIOB. 2 J1.2712.2
/Jlex/ €)!

6.4 |Tema 6.2 IIpakTHUeCKHE NPHUIOKEHHS TPOU3BOIHOI. 2 JI1.2J12.2
DHU3NUECKH, TEOMETPUIECKHUI CMBICI IPOU3BOAHOMN ol
(yHKUMHU. YpaBHEHHE KacaTelIbHOU K rpaduky QyHKIHH.

/Jlex/

6.5  [Bospacrauue u yObiBaHue QyHKIHH, COOTBETCTBHE 2 J11.2712.2
BO3pacTaHus U yObIBaHHS (DYHKIIMU 3HAKY TPOU3BOIHOM. €}
3agaun Ha MAKCUMYM ¥ MUHUMYM. /JIex/

6.6 ["eomeTpryeckuii 1 GU3NUECKUI CMBICT BTOPOH 4 J.2712.2
[IPOM3BOIHOM. AJITOPUTM HCCIEeAOBaHUS QYHKIMU U o1
MOCTPOEHHS ee TpaHKa C IMOMOIIBIO IPOM3BOJHOM.

6.7 |(MpodeccronansHOe-OpPHEHTHPOBAHHOE COEPIKAHHIE) 2 JI1.2712.2
3aJauy Ha HaXOXKAEeHHE HauOOJbIIEr0 U HAUMEHBIIETO 31

3nauenus. /TIp/




Pa3nen 7. IlepBooOpa3Has GyHKIMH, ee IPUMEHEHUE

7.1

Tema 7.1 IlepBooOpasHast pyHKIUM U HEONPENEIEHHBIIH
MHTETpal.

O3HAKOMJICHHE C ITIOHATHEM HHTETpajia u IIepBO0Opa3HOit
st ynkian Y=f(X). Pemenne 3amau Ha CBsI3b
epBO0OPa3HOil U ee IPOU3BOIHOM, BBIUUCICHUE
repBooOpa3Hoi I JaHHOW QyHKIuK. Tabnuna Gopmyn
U1 HaXOXKJICHHS ITepBOOOpasHbIX. M3yueHue nmpasmia
BBIUHCIICHHS TIEpBO0Opa3Hoil. /JIex/

J1.2J12.2
6!

7.2

[TepBooOpasHas GpyHxuuu. /IIp/

J11.2J712.2
€)!

7.3

Heomnpenenéunelii unrerpain. [lpaBuna uHTErpupoOBaHus.
/TIp/

J1.2J12.2
Ol

7.4

Tema 7.2 OnpenenéHHbIi HHTErpal ¥ ero IpaKTU4ecKoe
puIoKeHHe. 3aJayl, IPUBOIAILMIE K IOHATHIO
OIPENIENIEHHOTO MHTErpaa - O BBIYUCIEHUH TUIOMAN
KPHBOJIMHEHHON Tpaneluy, O IepeMELIEHHU TOUKH.
[loHsATHE ONpeENeIEHHOTO HHTErpaa.

[" eoMeTpruUecKuii U GU3MUCCKUI CMBICIT OMPEICICHHOTO
unrerpana. ®opmyna Helotona— Jlei6uuna. [Tnomans
KDUBONMHEHHOH Tpamenwu. /JIex/

J1.2J12.2
6!

7.5

BrrurciieHre onpeaeeHHbIX HHTerpanoB. [nomap
KDMBOJMHEHHOMN Tpanermu. /T1p/

J1.2J712.2
Ol

7.6

(ITpodheccroHaIbHOS-OPUEHTHPOBAHHOE COZICPIKAHHUE)
Perienune 3a1a4 Ha IPHMEHEHHE UHTErpaia JJisl BRIYHCICHHS
(bM3MYECKUX BEJIMYKH U [UIOIIA/ICH.

[TpuMeHeHHe IepBOOOpa3HOM (GYHKIIMH B 3a1a4ax
rpod.HanpasinenHocTy. /TIp/

J1.2J712.2
Ol

Paznen 8. DiieMeHTHI TEOPUH BEPOATHOCTEH U
MaTeMaTHYeCKOi CTATHCTUKHU

8.1

Tema 8.1 OcHOBHBIE POPMYITBI KOMOMHATOPUKH, CTATHCTHKH
1 TEOpUH BEPOSATHOCTEH. DIIEMEHTHI KOMOMHATOPUKHU U
TEOPUH BEPOSTHOCTEH: OCHOBHBIE ITOHATUS KOMOWHATOPUKH.
CoObITHE, BEPOSITHOCTE COOBITHA. CII0KEHUE U YMHOXKEHUE
BEpOSATHOCTEH.

JI1.2J12.2
€]

8.2

(IpodeccroHansHOE-OPHEHTHPOBAHHOE COIEPIKAHIE)
Pemenue 3aau Ha onpeeIeHne KIacCUIeCKoi
BEPOSATHOCTU. BeposTHOCTH B IPOdecCHOHATTBHBIX 3a1a4ax.
/Tp/

JI1.2J12.2
Ol

8.3

Tema 8.2 JluckperHas cirydaiiHasi BEIMIMHA, 3aKOH €€
pactpeneseHus. 3a1a4l MaTEMaTHYeCKON CTaTUCTUKH.
Buns! cnydaiinbix BenudauH. OrnipenenieHue AMCKpeTHON
CiTyyaifHOI BEeIMYUHBL. 3aKOH pacHpeieNieHus JUCKPETHOH
ciTydaiiHol BenuuHbIl. Ee 4rcIoBble XapaKTepUCTHKH.
[epBruHas 06pabOTKa CTATUCTUYECKHUX JAHHBIX. YHCIOBBIE
XapaKTepUCTHKH (CpeaHee apupMeTHIecKoe, MeJHaHa,
[pa3max, nucnepeusi). Pabora ¢ tabnaunamu, rpadguxamu,
muarpammami. /JIex/

JI1.2J12.2
€]

Pa3nen 8. DiiemeHTHI TeOPHH BEePOSTHOCTEH 1
MaTeMaTHYeCKOi CTATHCTUKH

8.4

JeMeHThI MaTeMaTHYeckol cratuctuky. /IIp/

JI1.2J12.2
A1

8.5

(ITpodheccronaIbHOE-OPUEHTUPOBAHHOE COJICPIKAHHE)
[pencTaBieHne TaHHBIX. 3a1a91 MATEMAaTHYECKOM
CTATHCTHKH B IPO(ECCHOHATBHOM AEATENLHOCTH.

[p.

JI1.2J12.2
€]

Pazgen 9. IIpsimMble U NJI0CKOCTH B POCTPAHCTBE

9.1

Tema 9.1 OCHOBHBIC TOHATHUS CTEPEOMETPHUH.
Pacmonosxenue mpsIMBIX U IIIOCKOCTEH B MPOCTpaHCTBe. 1.
[Ipenmer crepeomerpun. OCHOBHBIE MOHATHSA. AKCHOMBI

CTEpEOMETPHUH U CIEACTBUS U3 HUX. /JIek/

J1.1
J1.2J12.1
J12.2 91




9.2 [lepecexaromuecs, mapanienbHble U CKPEIINBAIOIIHECS JI1.1
[IpsMBIE. YTOJI MEXKIY NPSAMBIMH B IPOCTPAHCTBE. J1.2J12.1
[leprieHTUKYISAPHOCTD NPSIMBIX. /JIek/ J12.2 31

9.3 J1.1
Pemenue 3a1a4 Ha B3aMMHOE PACIIONIOKEHUE NPSIMBIX,

MPSIMBIX ¥ TuIOcKocTeH. /TIp/ 27121
J2.2

9.4 Tewma 9.2 [apannenbHOCTh B IPOCTPAHCTBE. J1.1
[MapauienbHOCTh NPAMOM U MIOCKOCTU. ONpeseeHue. J1.2J12.1
[Ipu3nak. CoiictBa. [lapamnensHOCTS IIIOCKOCTEH. J12.2 301
Onpenenenue. [Ipusnak. CBolicTBa. TeTpasap u ero
hiemenTsl. [lapamnenenunen u ero anemenTsl. CBoiicTBa
[IDOTHUBOMOIOXKHBIX IDaHeil U THaroHaneit

9.5 Pemenne 3anmad o reme J1.1
mapajuIeIbHOCTh Itockoctei. /Ip/ JI1.2J12.1

9.6 Tema 9.3 [eprneHIUKYIAPHOCTD B TPOCTPAHCTBE. J1.1
[lepnenauKkyasspHOCTB NPAMBIX. [lapauiensHble IpsMBbIE, J1.2J12.1
[epIeHIUKYIIpHBIE K TUIocKocTH. [Tpm3Hak J12.2 301
[epIeHIMKYISIPHOCTH MIPSIMOH U III0CKOCTH. /JIex/

9.7 [lepnenukyisp 1 HakIoHHBIE. Teopema o Tpex J1.1
MEePIeHANKYIIIpaxX. YTOI MEXTy MPSMOU U TUIOCKOCTHIO. JI1.2J12.1
'Yroa Mexay miockocTaMu. [leprnenanKkyasipHOCT J12.2 31
mrockocrell. PaccrosHus B mpocTpaHcTie. /JIex/

9.8 J1.1
[psiMble U IIOCKOCTH B poctpancTse. /TIp/ JI1.2712.1

9.9 (ITpodheccroHaIbHOC-OPUEHTUPOBAHHOE COJICPIKAHHE) J1.1
[IpsiMbIe U IJIOCKOCTH B PELIEHUHU NIPAKTHKO- J1.2J12.1
OpUEHTHUPOBAHHBIX 3a1au. /I1p/ J12.2 31

9.10 J1.1
Tewma 9.4 JlekapTOBbI KOOPAMHATHI B mpocTpaHcTie. /IIp/ JI1.2J12.1

9.11 |[Tema 9.5 Bekrops! B mpoctpancTBe. CloKeHue u J1.1
BEIYHTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YHCIIO. JI1.2J12.1
Yron Mmexay Bekropamu. CKalnsipHOE IPOU3BE/ICHHE J12.2 31

9.12  (TIpodeccronanbsHOE-OpHEHTHPOBAHHOE COMEPIKAHNIE) 1.1
KoopanHaThl U BEKTOPBI IPU PEIIEHUH NPUKIAIHbIX 331a4. JI1.2J12.1
/Tp/ J12.291
Pa3znen 10. MHOrorpaHHHKH U TeJia BpalleHUSs

10.1 |Tema 10.1 MHOTOrpaHHHKH U HX CBOICTBA. BepIiuHsl, JI1.1
pedpa, rpann MHOrorpaHHuka. [Ipu3ma (HakJIOHHAS, JI1.2J12.1
MpsiMasi, IPaBIIIbHAS) U €€ DIIEMEHTHI, CEUSHHSL. J12.2 31
[Mapamenenunen. CBOHCTBA MPSIMOYTOIEHOTO

10.2 [Inpamuna u e€ anemenTsl. [IpaBunbpHas nupamua. 1.1
Y ceueHHas nupaMmuaa. J1.2712.1
[Tonraap MOBEPXHOCTH MHOTOTPaHHKKOB. [IpocTeiimme 712.231
KOMOMHAIMY MHOTOTPaHHUKOB. BhIunciIeHe 271EMEHTOB
pocTpaHCcTBeHHBIX Guryp (péopa, AMAroHaJH, YIIIbI).

10.3  |Muororpanauku. [Inomaas moBepXHOCTH JI1.1
MHororpanHukoB. [Tpusma. /TIp/ JI1.2J12.1

10.4 J1.1
MuororpanHukd. [nonia s NOBEpXHOCTH
MHOTOrpaHHuKoB. [Tupamuna /TIp/ .2

J2.2

10.5 |(IIpoteccronambHOE-OPUEHTHPOBAHHOE CONEPIKAHIE) J1.1
[TonsiTHE O CHMMETPUH B IPOCTPAHCTBE (LICHTpaIbHAS, JI1.2J12.1
oceBas, 3epkaibHasi). O0o0eHne mpeacTaBIeHH o J12.2 31
[IpaBHJIBHBIX MHOTOIPaHHHUKAX (TeTpa’p, Ky0, oKTasap,
noxexasip, ukocasap). [IpuMepsl cuMMeTpHii B

10.6 Tema 10.2 Tena Bpamienus u ux cBoiicrea. [lummaap, J'[lﬂzl J‘[lz 1
KOHYC, UX pa3BepTkH u cedeHus. Cdepa u map. /Jex/ Hz’ 5 3'1

10.7 " pemenue 3anau no Teme nUIUHIp, Konyc. /TIp/ JIL1

10.8 J1.1

Perenue 3anau no teme chepa u map. /Ip/




10.9 Tema 10.3 ITnomaay moBepxHOCTEH U 0O BEMBI 2 JI1.1
MHOTOTPaHHHUKOB, Tl BpaueHust. O0beM NpsIMOYTOJIBHOTO JIL.2J12.1
napamenenunena. O6vem ky6a. O6beMbl IPSIMOI IPU3MbL 712231
u tuHApa. O0beMbl mUpaMubl 1 KoHyca. OObeM miapa.

[Togo0ue Ten. OTHOIICHHS IIOIIAICH TOBEPXHOCTEH U
00BeMOB TOIOOHBIX Ten. /JIek/

10.10 [HaxoxaeHue oObeMa MPSIMOYTONBFHOTO MapauielienuIe/a, 2 J1.1
Ky0a, mpsMOii Tpu3MbI U tuHpa. /TIp/ JI1.2712.1

J12.291

10.11 4 J1.1
Haxoxaenue o0bemMa nupamMuibl U KoHyca. /Tlp/ J11.2712.1

10.12 |Beruncnenue obbema mapa u miomanu chepst. /Ip/ 2 J1.1

JI1.2J12.1
J12.291

10.13 2 1.1
Pemenne 3a1a4 Ha COOTHOIICHHS TUIOMIA/IEH TTOBEPXHOCTEH JI1.2J12.1
1 00BEMOB o100HEIX Teu. /TIp/ J12.2

10.14 |(TIpodeccruoHaIbHOC-OPHEHTHPOBAHHOE CO/ICPIKAHHKE) 2 J1.1
[Tnomaau 1 00beMbl B IPUKIIAIHBIX 3a1a4ax. /I1p/ JI1.2712.1

J12.2 31

10.15 (ITpodheccroHaIbHOC-OPUEHTUPOBAHHOE COJICPIKAHHE) 2 JI1.1
Pacuer 0ObeMa BMECTUMOCTH BEIIECTB. JI1.2712.1
/Tp/ J12.2 91

10.16 CamocrosiTenbHas pabora «Pacuer 00beMa BMECTUMOCTH 22 J1.1
BemecTBy /Cp/ JI1.2J12.1

10.17 |Dx3amen 6 JI1.1

JI1.2712.1

J12.291




5. ®OHJ OOEHOYHBIX CPEJACTB

5.1. ®oHj OLEHOYHBIX CPEICTB /JIs IPOBENAECHHS MPOMEKYTOUHOM aTTeCTALNH
[TpoMesxyTOdHast aTTeCTAIMs IIPOXOUT B hopMe dK3aMeHa. [lepedeHb BOIPOCOB K HK3aMeHY:
OmnpeneneHye LEMbIX U PAIMOHAIBHBIX, JEHCTBUTENBHBIX YHCEI
IIpubnmxénnsie Berauciaenus. [IpubmmkéHnoe 3HaueHNEe BETMYMHBI U ITOTPELUTHOCTH MPHOIMKEHHH.
OmnpeneneHne KOMIUIEKCHOTO urcna. ClnokeHne KOMITIEKCHBIX YHCe. Y MHOXKEHUE U JIeTIEHHE KOMITTIEKCHBIX YHCeT
T'eomeTpuyeckoe nmpencTaBIeHHe KOMIUIEKCHBIX YHCEI
OmnpeneneHrie KOpHs N-0i CTENICHU U €r0 CBOMCTB.
. Ompenenenne norapudma, AECITAIHOTO U HATYPAIBHOTO JIorapudma. 3amuch OCHOBHOTO JIorapupMuueckoro Toxaectsa. CBoiicTBa
nmorapu¢moB. ITepexon K HOBOMY OCHOBaHHIO
7. TIpeoGpa3zoBaHHE palliOHATIBHBIX, HPPALMOHAIBHBIX, CTCIICHHBIX, TI0KA3aTebHbIX, IOTapH()MHUICCKUX BBIPAKCHHUIL.
8. Ompenenenue paIranHON MepHI yIia, CHHyca, KOCHHYyca, TAHTeHca M KOTaHTeHca Ykcia. Bpamarensnoe aBmkenne. Yucmosas
OKpYKHOCTB
9. 3HaveHHs TPUTOHOMETPHIECKHX GyHKIwMi s yrios 30°, 45°, 60°, 90°
10. OcHOBHBIE TPUTOHOMETPHIECKHE TOKIECTBA, (POPMYIT IPUBEICHHS.
11. 3anucek Gopmyn cuHyca ¥ KOCHHYyca ABOWHOTO yriia; popMyIT IIOJIOBUHHOTO yIjia
12. 3ammcek hopmy cHHYCa, KOCHHYCa ¥ TAHTCHCA CYMMBI M Pa3HOCTH [BYX YIJIOB
13. TlIpeobpa3oBaHus CYMMBI TPHTOHOMETPHIECKHX (QYHKIMIT B IPOU3BEACHNE 1 IPOM3BEACHUS B CyMMy. BripaxeHne
TPUTOHOMETPUYECKHUX (YHKIMIT Yepe3 TAHTCHC TTOJIOBUHHOTO apryMeHTa
14. ®ynkums y =Sin X u'y = ¢<b X, UX OCHOBHbIE CBOMCTBa U rpaduku. DyHKIUK y = tg X, y = c-1g X, UX CBO#CTBa U rpaduKu
15. Omnpenenenue apkcHHyca, apKKOCHHYCA, apKTaHT€HCa YUCTA. Penrenue npoCcTefIninX TPUrOHOMETPUIECKIUX YPAaBHEHHUIT
16. Pemienne MpocTeHIIMX TPUTOHOMETPUYECKUX HEPABEHCTB
17. Omnpenenenne Gpyukimn. Haxoxnenne 3Hauenuii Gpyukunn. [Toctpoenue rpahuKoB JTHHEHHOM, KBaAPaTHIHON (YHKIHIA.
18. TlokasarenbHas (yHKIus, ee cBoiicTBa [TocTpoeHue rpaduka mokasaTenbHol QyHKINUKI
19. Jlorapudmudeckas ¢pyHkius, ee cBoiicTa. [locTpoeHue rpadMKOB JIOrapudMUICCKUX (HYHKIIHIA.
20. Omnpezenenue MPOU3BOIHON QYHKIHH, €€ TEOMETPUYECKOTO U (PU3HUYECKOTO cMbIcia. M3ydeHne pasit U HopMyt
21. OmnpeneneHne BTOPOii MPOU3BOIHOMN, €€ TEOMETPHUYECKOTO U (PU3HYECKOTO CMbICiA. BhIuncieHne Npor3BOJHON 00paTHOMN 1
CITOXKHOW (QyHKIUH
22. BpiBOJ ypaBHEHHS KacaTebHOM. [IpuMeHeH e IPOU3BOJHON K HCCIICA0BaHMIO (PYHKIHMI 1 IIOCTPOCHHIO rpadiKoB
23. Omnpenenenne mepBooOPa3HOLL, HEOIPEALSTICHHOTO U OIPEAESICHHOrO HHTerpaia
24. TIpuMeHEeHHe OTPECICHHOr0 HHTErpana 1y HAXOXKICHHUS TUIOMIaan KpUBOJIMHEHHON Tpanennn. ®opmyna Hetotona— JleiibHuma
25. T'eoMeTpHYECKHUit CMBICI OMPEIEICHHOTO HHTErpasa. BelurcieH e mIomaneil KpuBOJIMHEHHBIX TPAIEIHA.
26. PemeHne paruoHaIbHBIX M HPPALHOHAIBHBIX YPABHEHUH U CHCTEM.
27. PeleHne moKa3aTeabHbIX U JOTApU()MUUESCKUX YPABHEHUI H CHCTEM.
28. PammoHanbHBIC M HPPALOHATBHBIE, TOKA3aTeNbHBIE U JorapiudMUIecKie HepaBeHCTBAa. OCHOBHBIE TIPUEMBI HX PEIICHHSL.
29. PemeHne TPUTOHOMETPHYECKUX YPABHEHUI U CHCTEM, HEPABEHCTB.
30. OcHOBHBIE MOHATHSI KOMOWHATOPHKH. Pasmenennst, mepecTaHoBKH, codetanms. Gopmyia Gunoma Heiotona. CBoiicTBa
OMHOMMHANBHBIX Kod(duimentos. Tpeyronsuuk [Mackans.
31. CoGbiTHe, BepOsSTHOCTH COOBITHS, CIIOXKEHHE H YMHOXKCHHE BepOsiTHOCTEH. [TOHATHE HE3aBUCHMOCTH COOBITHI. JIUCKpeTHAs
CiTy4aliHasi BEIMUMHA, 3aKOH €€ paclpe/ieNIeHus, YUCIOBbIe XapaKTePUCTUKH AUCKPETHOI city4yaiiHol BeanunHbl. [ToHATHE 0 3aKOHE
OOJIBILINX YHCEIT.
32. PacroyioxeHue MPsAMBIX U TIOCKOCTEH B IPOCTPAHCTBE.
33. TlapamienbHOCTh IPSMBIX B TIpOCTpaHcTBe. [TapauieIbHOCTh TPSIMO# M IJIOCKOCTH.
34. TlapamieabHOCTh IOCKOCTEN
35. Kyb6 u ero ceuenus. Yroa MexIy ABYMsI IPSIMBIMH. YTOJI MEK/LY TIPSIMO# ¥ TFIOCKOCTBIO
36. IleprmeHIUKYISIPHOCTD MPSAMBIX B IPOCTPAHCTBE. [IepIeHANKYIIPHOCTS IPSIMOM U TIOCKOCTH
37. Teopema o Tpex IepHeHIuKyIIspax. JByrpanusiii yroi. [leprneHquKyIspHOCTh IIIOCKOCTEH
38. BsIBOA ypaBHEHUIA CepBI, INIOCKOCTH M TIPAMOM
39. Omnpenenenre GyHKIUH, €€ 0OIACTH ONPEEIICHHs 1 MHOKECTBA 3HaUeHuiT; rpaduka GpyHkimu. [Toctpoenne rpagukoB GyHKIHIA,
3aJaHHBIX Pa3JIMYHBIMU CHOCOGaMI/I
40. 3amuch CBOWCTB (DyHKIIMH: MOHOTOHHOCTb, Y€THOCTh, HEUYETHOCTD, OTPAHIMYEHHOCTb, TIEPHOJHIHOCTD. Hax 0k 1eHHe TPOMEKYTKOB
BO3paCTaHUA U YGBIBaHHﬂ, HaI/IGOHbU_IeFO 1 HAaMMEHBIIET 0 3HaYCHUs, TOYEK SKCTpEMYyMa
41. Onpenenenne obpatHbix QyHKIHNA. HaxoxaeHne 061acTi onpeeNeH s 1 obnacTy 3HaueHui ooparHoil GyHkuuu. [ToctpoeHue
rpaduka oopaTHOl GyHKINH
42. TlpeoOpasoBanue rpapukoB. PemeHne ypaBHeHHI rpaduaeckuM crocoboM. Penrenie HepaBeHCTB TpahUIecKUM CIiocoboM.
43. OmpefeneHre MHOTOTPAaHHUKA M €0 OCHOBHBIX 3JIeMeHTOB. OMpeiesieH e U MOCTPOEHHE MPSIMO# 1 HAKIIOHHOM MPH3MBL.
OnpeneneHne MpaBIILHON IPU3MBI
44. OmnpeneneHue U IOCTPOCHKE MapajuleNenuesaa, Kyoa
45. Cummerpun B KyOe, B mapajuiesieniiese, B mpusMe u nupamuse. [loctpoeHne cedeHus Ky0a, IpU3Mbl M THPaMHIbI
46. OmpeeneHne 1 TOCTPOSHHE TUPAMHU/IBL, TPABIILHON THPAMUIBI YCEIEHHOW TMPaMHIBI, TETPadipa
47. TlpaBuibHBIC MHOTOTpaHHHKH. [IpecTaBieHne o MpaBUIbHBIX MHOTOIPaHHUKAX (TETpas’ap, KyO, OKTa’ap, JOJCKadAp H HKOCAdIP)
48. Omnpenenenne u rpaduueckoe uzodpakenue: cdepsl, 1eHTpa cdhepsl, paguyca chepsl, THameTpa chepsl
49. Omnpenenexue u rpadudeckoe H300pakeHne: mapa, [EeHTpa [Iapa, paauyca mapa, JiaMerpa mapa
50. VYpasHenue cdepsl, BBIBOJ ypaBHEHHUsI Cephl B IPAMOYTOIBHON CHCTEME KOOPIHHAT
51. BsaumHOE pacroyiokeHue chepbl i IIIOCKOCTH: HE HMEIOT OOIIMX TOYEK, HMEIOT MHOXKECTBO OOIIMX TOYEK, O/HA 00IIast TOUKa.
['paduueckoe nzobpaxenue
52. KacarenbHas III0CKOCTH K cepe: TeopeMa, I0Ka3aTenbCTBO, 00paTHast TeopeMa
53. Tlnomap chepsr
54. OmnpeneneHue KacaTesibHOM K cepe, TOUKH KacaHus
55. BszauMHOE pacronokeHne NpsIMoii u chepsl
56. IllapoBoii cerMeHT

SoFOOE




57. Ilaposoii cinoit

58. Omnpenenenue u rpapuuecKoe H300pakeHHe: IITHHIPA, 00pasyOIMX WIIHHAPA, OCH LIWIMHAPA, OCHOBAHMH LIMIHHAPA, BBICOTEI
LIIMHAPA, pajyca, I1aMeTpa LHIMHIPA.

59. Omnpenenenue u rpapuuecKoe H300paXKeHHE: OCEBOTO CEUCHHS, CEUCHUSI IMINHAPA NEPICHANKYIPHON K OCH IIOCKOCTBIO.

60. TIpsimMoii KPYrOBO# LIMITHH/IP.

61. PassepTka OOKOBOM MOBEPXHOCTH LIMIIHHAPA.

62. ®opmyna miomaau 6OKOBON MOBEPXHOCTH LMIIHHAPA.

63. @opmyIia IOmAH MOIHON MOBEPXHOCTH IIMIHHAPA

64. Onpenenenne u rpaduuecKoe H30OpaXKEHHE: KOHyca, 00pa3yIoIIiX KOHYCa, OCH KOHYCa, OCHOBAaHHUs KOHYCa, BEPIIHHbI KOHYCA,
0OKOBOH ITOBEPXHOCTH KOHYCa, BEICOTHI KOHYCA, CEYEHHs KOHYyCa.

65. Omnpenenenne GOKOBOH, MTONHON OBEPXHOCTH KOHYCa, GOpMyJIa HAXOXKICHHS IUIONIaIi GOKOBOM, TIOHON MTOBEPXHOCTH KOHYCA.
66. Omnpenenenne u rpaduuecKoe H30OpaXKEHHE: YCEUCHHOTO KOHYCa, OCHOBAHHH YCEUEHHOTO KOHYCa, BHICOTHI YCEUEHHOTO KOHYCa,
60KOBOI IIOBEPXHOCTH YCEUEHHOIO KOHYCa, 00pa3yIOIiX YCEYEHHOTO KOHYca.

67. Omnpenenexre GOKOBOIA, MOIHON MOBEPXHOCTH YCEYEHHOTO KOHYyCa, (OPMYJIa HAXOK/ACHHS TTOMIAIH ODOKOBOM, MOTHON
[TOBEPXHOCTH YCEYEHHOTO KOHyca

68. Boruncienue oopeMa Ky0a, IPsMOYTOIBHOTO MapauIeeuesia, PH3MBbI, IHHAPA

69. Briuncienue o0beMa MUpaMUIbI, KOHYCA, Iapa.

70. BbluncieHue IOMAIH TOBEPXHOCTH LIMIHHAPA, KOHYca, Chepbl.

71. JlekapToBa cHCTeMa KOOPAMHAT Ha IIOCKOCTH. OpeeeHne BEKTopa, MOLYIIs BEKTOPA.

72. PaBeHcTBO BeKTOpOB. CII0)KEHIE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YHCIIO.

73. Pasnoxenue BeKTOpa 10 HarpasieHUsM. OpeeneHne yriia Mex/Iy IByMsl BEKTOpaMH.

74. BplunciaeHHe KOOPIHHAT BEKTOPA, CKAISIPHOTO MPOU3BEICHHUS BEKTOPOB.

75. Pa3snoxeHue BEKTOpa 10 KOOPWHATHBIM BEKTOpaM. BBeneHne GpopMyJibl pacCTOSHUS MEXKIY ABYMS TOYKAMH.

\IKpumepuu oyenueanus.:

76.0a/UIOB BBICTABJISCTCSI CTYACHTAM 32 MMOJIHBINA U MIPABUIIBHBIN OTBET Ha BCE BOIIPOCHI OHJICTa C IOTHYECKUM 000CHOBaHHEM
ApryMEHTOB, B OTBETE HET OIINOOK.

77. 6asuTa BEICTAaBISIETCS CTYICHTaM, €CJIH BOIPOCH OMIeTa PACKPHITHI OJHOCTHI0, HO 0GOCHOBAHHS JOKA3aTEIbCTBA HEOCTATOYHEI, IPH
9TOM JIOIYIICHBI JIBE-TPH HECYILICCTBCHHbIC OLIMOKH, UCIIPABICHHBIC O TPEOOBAHMIO PETIOAABATEIS.

78.6a/u1a CTaBUTCsI CTYICHTaM 3a IPABUIBHBINA OTBET HA BOIIPOCHI GHIIeTa, IIPH STOM AOIMYLICHO GoJiee OHON OMIMOKH I10 M3JI0XKEHHIO
(haxTOB MK OOJIee IBYX-TPEX HETOUETOB B OTBETE.

79. Gasia CTaBUTCS CTYACHTaM, €CITH JOIYIIECHBI CYIECTBEHHbIC OMIMOKH, IOKA3aBIIKE, YTO 00YyYarOIUACS He 00Ia1aeT 00s3aTeNbHBIMU
[YMEHUSIMH 10 TaHHOW TeMe B IOJHON Mepe.

5.2. ®oH] OLEHOYHBIX CPECTB ISl MPOBeAeHUs TEKYLIero KOHTPOJIs

[Ipencrasien B [Ipumoxkenuu 1 k pabodeit mporpaMme TUCITUTUINHBI

6. YHEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECHEYEHUE JUCHUIIIMHBI (MOAY JIST)

6.1. PexoMeHnyeMas JuTepatrypa

6.1.1. OcHOBHasI INTEpaTYpa

ABTODBI, 3arnaBue 31aTeBCTBO, Konuu-Bo
JI1.1 H.B.boromomnoB |AnreOpa 1 Hadaa aHamu3a: yaeOHOE [Opaiit, 2025 |https://urait.ru/bcode/536960-HeorpanndeHHbII
rmocooue st CITO JOCTYII 3apETUCTPUPOBAHHBIM ITOJIb30BATENSIM
JI1.2 B. A. T'yces [eomeTpus: yue6HOE mOcobUe s tOpaiit, 2025  |https://urait.ru/bcode/541432 -HeorpaHuYeHHBIH
1. b. KoxxyxoB |cpeaHero nmpodeccroHaIbHOro JIOCTYII 3aPETHCTPHPOBAHHBIM I10JIb30BATEISIM
6.1.2. JlonoTHUTeIbHASL IUTEPATYPA
ABTODBI, 3aryaBue 31aTenbCTBO, Konnu-Bo

JI12.1 |Boromosnos H. B.  [AnreGpa i Hadana aHanu3a: yaeGHUK st [Opaiir, 2025  |https://urait.ru/bcode/536960 -HeorpannueHHBIIH
JI2.2 [boromooe H. B. FOpaiit, 2025 |https://urait.ru/bcode/536961 -HeorpanuueHHBII
[eomerpusi: yaeGHOe mocobue wis CITIO JIOCTYII 3aPETUCTPUPOBAHHBIM I10JIb30BATEISM
6.2. Ilepeuens pecypcoB nHGOPMAIHOHHO-TeJIeKOMMYHHKAIINOHHOH ceTn '"UHTepHeT"

51 (OOpa3oBaTesbHBIH TOPTA IUIsi HOArOTOBKH K 9K3aMeHaM 1o mpo¢dIbHOi 1 6a30Boi Matemaruke https://math-
ege.sdamgia.ru/?redir=1

6.3. Ilepeuens NporpaMMHOro odecneyeHust

6.3.1 ‘O(I)I/ICHBIﬁ naket - LibreOffice

6.4 Ilepevyenb MHGPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

6.4.1 [MCC «Koncynprantllaroc»
6.4.2 [NCC «T"apant»

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHME JUCIUIIJINHBI (MOY JIS)

7.1Momemenws 11 IPOBE/IEHHS BCEX BUIOB paGoT, MPELyCMOTPEHHBIX yUeOHBIM TUIAHOM, YKOMIUIEKTOBAHEI HEOOXO0 MO
CIeIMaNn3UPOBaHHON Y4eOHOH MeOeNbI0 U TEXHUUECKUMH CPEACTBAMH O0Y4EHHS.

8. METOAUYECKHUE YKA3AHUS JJIS1 OBYYAIOIIUXCS IO OCBOEHUIO JUCHUILIITUHBI (MOY JIST)
MeroaudecKue YKazaHUs 10 OCBOSHHIO NUCLUILIMHBL IpecTaBiieHbl B [Ipunoxxenuu 2 k paboueil nporpaMMe JUCHUILUIUHBL.



https://urait.ru/bcode/536960
https://urait.ru/bcode/541432
https://urait.ru/bcode/536960
https://urait.ru/bcode/536961
https://math-ege.sdamgia.ru/?redir=1
https://math-ege.sdamgia.ru/?redir=1

Hpuniaoxenne 1

®OH/J OIIEHOYHBIX CPEJICTB

OVII1.03 MaremaTuka

1. Onucanne nmokasarteseil 1 KpUTepUeB OLleHUBAHUSI KOMIIeTEHINI HA PAa3JIMYHBIX 3Tanax ux

(opmMupoBaHus, oNUCaAHHE KA OLeHUBAHUSA

1.1 Ilokasareny ¥ KpUTEPUH OIICHUBAHHS KOMIIECTCHIIHN:

YV, cocTapustoniue ITokazaTenu olleHUBaHUS Kpurepuu onienuBanus Cpencrsa
KOMIIETEHIIHUIO OLICHUBaHUs
3HaTD: CdopmupoBaBuiuecs YpoBeHb 3HAHUI T1-T18, 13
- OCHOBHBIC IIOHATHUS, HJIEU U (CHCTEMATHYeCKHe 3HAHUSI |OCHOBHBIX (1-14)
METOBI aIreOpsl U OO0 OCHOBHBIX TOHSITHSX, UACAX[TOHITHH, HICH M METOIOB
MaTEeMaTHYECKOTO aHAMM3a; (A  MeTomax  anreOpsl W [anreOpsl u
- OCHOBHBIE MTOHATHUS O MaTeMaTHYECKOro aHaIN3a; MaTeMaTUYeCKOr0 aHalI3a;
[JIOCKHUX U 00 OCHOBHBIX TIOHSATHSIX  O/OCHOBHBIC TIOHSTHS O
[TPOCTPaHCTBEHHBIX [UIOCKUX M TPOCTPAHCTBEHHBIX [[IOCKHUX H
reoMeTprUYecKuX (PUrypax, uX FEOMETPUUECKUX (Urypax, HX[IPOCTPAHCTBEHHBIX
OCHOBHBIX CBOHCTBAX; OCHOBHBIX CBOWCTBAX; TeOMETPHUYECKUX (PUTYPaX,
- 0 IIpoLIeCCax U SIBJIEHUAX, |0 Tpoleccax U  SBJICHMSX,[IX OCHOBHBIX CBONCTBAX;
MMCIOITUX BCpOﬂTHOCTHI)IP'I MMCIOIIUX BepOHTHOCTHLIﬁ O IIpoueccax U sABJICHUAX,
XapakTep, O CTAaTUCTUYECKUX [XapaKTep, O CTaTUCTUYECKUXUMEIOIINX BEPOSTHOCTHBIN
3aKOHOMEPHOCTSX B pEaJIbHOM [3aKOHOMEPHOCTAX B peaJbHOM[XapakTep, O
Mupe, 00 OCHOBHBIX MOHATHSAX MUPE, 00 OCHOBHBIX IOHSITHAX|CTATHCTUIECKUX
PJIeMEHTapHOM Teopuu PJIeMEeHTapHOM TEOpUHU [3aKOHOMEPHOCTSIX B
BEPOATHOCTEH. BEPOSATHOCTEH. peanbHOM  mmpe, 00
OCHOBHBIX TTOHATHUSIX
DIIEMEHTapHON TEOpUH
BEDOSTHOCTEN
YMmeTb: CdopmupoBaBmmecst YpoBenb ymenusi pemats T1-T18, 113
- pemiaTh 33/1a4u aareOpbl 1 [CHCTEMAaTHYeCKHe  YMeHHUs [3a]aud anreOpbl M Havanl (1-14)

Hayval aHajm3a,
reOMETPHH;

- pemarb CTaHAapTHBIMU
npuéMamMu paluoOHABHBIE U
HppalroHaIbHbIE,
MoKa3aTeibHbIe, CTCTICHHBIE,
TPUTOHOMETPUYECKUE
YpaBHEHHS U HEPABEHCTBA, HX
CHCTEMBI;

- IPUMEHSTH U3yUYCHHBIC
CBOMCTBA F€OMETPUUECKHUX
¢buryp 1 hopmynsl 1is
peleHNs TeOMETPHIECCKUX
Bagjad W

3aj1a4 c

MPAKTUYCCKHUM COJACPKAHUEM.

[peIIaTh 3aJa4n anrerLI 1 Ha4dalll
aHaJIn3a, TCOMETPUU,
pelIaTh CTaHAapTHBIMU

npuéMaMy  palUOHAIBHBIE U
HppaLOHAaJIbHBIE,
[IOKA3aTENIbHBIE,  CTCIICHHBIE,
TPUTOHOMETPUUYECKHE
YPABHEHUS M HEPABEHCTBA, UX
CUCTEMBI;

[IPUMEHSTh U3YYEHHBIE CBOMCTBA

¢uryp
peurenus

TCOMCTPUUCCKUX n

(hopMyIBI
reOMETPUUECKUX 33124 U 33/1a4 C

JUIS

MPAKTUYCCKUM COACPIKAHUCM.

aHaJn3a, TCOMCTPHUH,

pemarb  CTaHJapTHBIMH
npuéMaMu parroHaNIbHbIE H
MppanroHajbHbIE,
MOKa3aTeJIbHbIC,

CTETICHHBIE,
TPUTOHOMETPUYECKHUE
YpaBHEHHUS M HEPaBEHCTBA,
X CUCTEMBI;

[IPUMEHSTH U3yYCHHBIC
CBOWCTBA F€OMETPUUYECKHUX
buryp u hopmyssl s
[pEeIIeHNS TEOMETPHUYECKHX
3a71a4 ¥ 3a7a4 C

MPAKTUYCCKUM




Baagern:

-METOJaMHU
T0Ka3aTeNIbCTB u
QJITOPUTMOB peleHus,
YMEHHE UX IIPUMEHSITb,
MPOBOJUTH JJOKa3aTEIbHBIC
paccyxaeHuss B XOJe
pemeHus 3aay;

-BIIaJICHUE

CTaHIAPTHBIMHU  NPHEMaMH
pelIeHUs PalMOHAIBHBIX U
MppanroHaTbHBIX,
[1OKa3aTeNbHBIX,
CTETICHHBIX,
TPUTOHOMETPHUUECKUX

YpaBHEHUI U HEPABEHCTB,
X CHCTEM;

MCTI0Ib30BaHUE TOTOBBIX
KOMIIBIOTEPHBIX IIPOTPAMM,
B TOM YHCIIE 71 TIOMCKa
[IyTH pEILCHUS U
MJUTIOCTPALMY PEIeHUS
YpaBHEHUI U HEPABEHCTB;

- BIIaJICHHE OCHOBHBIMHY
INOHATHUAMHU O IINIOCKUX U
[IPOCTPAHCTBEHHBIX
reoMEeTpHUYeCcKNX (Urypax,
X OCHOBHBIX CBOMCTBAX;

CdopmupoBaBmmecs
cUCTeMaTHYeCKHe BJIa/IeHUs
METOJIaMH JI0Ka3aTeIbCTB U
QIITOPUTMOB PELICHUS, yMEHHUE
UX TPUMEHSTH, IPOBOJHTH
TOKa3aTeNIbHBIE PACCYXACHHUS B
xo711e 3aj1ad;
CTaH/IapTHBIMU pueMaMH
peIICHHS PallMOHATBHBIX

perieHus

u
MppaliOHATHHBIX,
[MOKa3aTeNbHBIX, CTEIEeHHBIX,
TPUTOHOMETPUUYCCKUX
YpaBHEHHI M HEPABEHCTB, UX
CUCTEM,; HCIOJIb30BaHUE
TOTOBBIX KOMITBIOTEPHBIX
porpaMM, B TOM YHCJE IS
[OMCKAa  IyTH

peumieHus U

WIUTIOCTPaLiU peleHus
YpaBHEHUI U HEPABEHCTB;

OCHOBHBIMU  TOHSTHAMH O
[UIOCKUX M IPOCTPAHCTBEHHBIX
reOMETpHUYECKUX (QHUTypax, HX

OCHOBHBIX CBOMCTBAX;

YpoBeHb BJaIeHUs1
METOJIaMH JIOKA3aTeIIbCTB U
QITOPUTMOB PEIIEHUS,
YMCHHE UX PUMCHSITD,
[IPOBOJNTH JOKA3aTEIbHBIE
pacCyXJCHUS B  XOJe
[pEIICHUS 3a1aY;
CTaHIapPTHBIMH ITPHEMaMH
[PEIICHUS PAIIMOHATILHBIX U
MppalMOHATBHBIX,
[MOKa3aTeIbHbIX,
CTCTICHHBIX,
TPUTOHOMETPUIECKIX
YpaBHEHUH 1 HEPABCHCTB,
X CHCTEM;
MCIIONTE30BAaHUE TOTOBBIX
KOMIIBIOTEPHBIX IIPOTPaMM,
B TOM YHCIIE JIJISl TIOUCKA
[IyTU PELICHUS U
WJLTIOCTPALIUN PEIICHHS
YpaBHEHUH 1 HEPABEHCTB;
OCHOBHBIMHU INIOHATUAMU O
[IOCKHUX U
[IPOCTPAHCTBEHHBIX
reoMeTpruecKix Qpurypax,
MX OCHOBHBIX CBOMCTBAX;

T1-T18, 113
(1-14)

T - mecmosvie 3a0anus,

113 - npaxmuueckue 3adanus

1 Tunossle KOHTPOJBbHBIC 3aJaHUs UJIK UHBIEC MaTCpPHUAJIbI, HeOﬁXOI[I/IMbIe JJIA OHCHKH

3HAHMIA, yMeHUH, HABBIKOB U (MJIH) ONbITA J1eSITeILHOCTH, XapAKTEPHU3YIOLIUX 3TAIbI
(opmMupoBanNsa KOMIETEeHIIHI B Mpolecce 0CBOeHUsI 00pa30BaTeJbLHON MPOrpaMMbl

TecToBBIC 3a1aHUA:

1 cemecTp

Tect 1 «IloBTOpPEeHHE Kypca MaTeMATUKH OCHOBHOI IIKOJIbD)

1.
a)20)18)4r)3
2.

1)

a)0; 16

2)
a)3;10)0;
3) x*-5x4+6x=0
a)4;3;20)3;

2x%-32=0

3x%2-x=0

3uauenue Boipaxenus (0,25 + 71
6

1 Bapwuanr.

6)0; 4 B) 4; -41)2; -2

18)3;01)1;1

2;1B)0;1;2;1)0;2; 3

+ 5):109 + 1 paBno
3 12

Vkaxure KOpPCHb (I/IJ'II/I KOpHH, €CJIN UX HGCKOJ'IBKO) YpaBHCHUA:




4) 5(x-2)=7x+16
a)-1106)12B)-1371) 14
5) 12=1,2
a)0,16) 108) 100 1) 1
3. YkaxuTe pereHune Kax10ro U3 HepaBeHCTB:
1) 4(7 - 2x) <3(4x - 2)
a) [1,7; +or) 6) [2,3; +oT) B) (-o1; 1,7] r) (-ot; 2,3]

2)3x2 - Tx +2 <0
a) (-ot;'] n [2; +o1)6)[1; 6]B)(-0T;1]
Tect 2 mo Teme: «CTeneHd U KOPHW

1. Beruuciure a® a2,

1) a°

2) a°

3) al

4) a'®

5U,,,8

2. Brruuciure —;.

1) a°

2) a11

3) a®

4) ot

3. Bemaucaute 9*32

1) 27

2) 3

3) 1

4) 81

4. Cpasuure uncna 0,221 0,273,
1) <

2) >

3) =

4) He CpaBHHTH

5. Kak nasbiaetcs rpaduk QyHKmu y = 2X° - 3?
1) rumep6ona

2) mapabona

3) mnpsimast

4) xyOuueckas mapadosa
6. Ynpocture BeipakeHue 3* * 32% * 35,
1) 32x2+5

2) 33x—5

3) 33X+5

4) 3x+5

7. Yemy paBHo *73",

1) 3

2) 32

3) 3

4) 3m

8. Beruncnure /492,

1) 7



2) 49
3) 4912
4) 493
9. Haiinute 3HaueHue BoipakeHust V84 * V24,
1) 32
2) 16
3) 2
4) 64
5) .Boruucmoure V-27.
1) -27
2) HET peleHni
3) -3
11.TIpu xakuX 3HAYCHHUAX X UMEET 3HAUCHHE BRIpaKeHHEe VX — 5.
1) x<5
2) x>5
3) x=5
4)  mpu 00X X

12.Pemmre ypaBuenue x* = 216.

1) +6

2) 8

3) 6

4) -6

13.3amummTe ¢ TOMOIIBIO 3HAKAa KOPHS d3.
1) va®

2) Va?

3) Va

4) Va

Tect 3 mo Teme: «Jlorapugpm. CpoiicTBa JiorapugmoB»

co,, _33i0/\32
5. Beruucnure

1) 3
2) 2

1 Beraucaure log2 16.
1) 16

2)2

31

4)4

2 Beruucnure log3 3.
1)3

2)0

31

4) 2

3 Beruucnure

1)5

2)2

3) 16

4)1

4 Berauciute 10g3.
1)2

2)-2

31

4)3

5T



3)

4)
6.
1
2)
3)
4)
7.
1)
2)
3)
4)
8.
1
2)
3)
4)
9.
1)
2)
3)
4)

10.

1)
2)

3)

4)

11.

1)
2)
3)
4)

12.

1)

3
)

13.

1)
2)
3)
4)

14.

1)
2)
3)
4)

15.

1)
2)
3)
4)

8

9
Haitnure x, eciu logx 36 = 2.
6
2
36
64
Beruncnure log2 2 1ogs 81.
81
2
4
3
Beruncnute 10g122 + 10012 72.
2
3
1
12
Berauciure logs 75 - 1ogs 3.
2
1
5
3
Yemy pasro logab + logac?
loga(b +¢)
loga(b - c)

logabc
b

loga-
HaszoBute o0acTh onpeaeneHus GyHkuuu y = 1092 (X - 2).
(0; w)
1+ w)
(-w;1)
- w; +w)
Pemmre ypaBaenue l0g2 X = - 2.

4
1

-2
-4
Pemure ypaBuenue l0gs (X + 2) = 1.

1

N w

Pemmre HepaBeHncTso 19 X >1.
x>10
x <10
x>1
x>0
Kakoe 13 MHOXeCTB sIBIIsIeTCA PELICHUEM HEpaBEHCTBA

(- ma;-1)
(- na; + na)

(-1; +ma)
(-1, 3)

log2(x +3) < 1.



Bapwuanr 2

1. Beruucnure logs 27.
1) 2
2) 1
3) 27
4) 3
2. Beruncaure logs 1.
1) 1
2) 4
3) o

1
4) -
3. Beruucnute logu2 4.
1) 4

2) 2
3) 2

1

4) -
35 9 . 13
4. Brruncnure

1) 13

2) 6

3) 1
4) 2
co~ 1527158

5. Bsluucnure

1) 2

2) 15

3) 3
4) 9

6. Haiingure x, ecin l0g2 4=x.
1) 4

2) -2

3) 2
4) 1

7. Brramcnure logsloge 8.
1) 8

2) 3

3) 2

4) 1

8. Bsrmumcaure Ig 5 -Ig 2.
1) 1

2) 7

3) 3

4) 10

9. Bsruwucaure l0gs 15 - logs 5.
1) 1

2) 10

3) 3

4) 0

10. Yemy pasno logab*?
1) bk

2) k

3) logab

4) klogab

11. Hazosure obnacth onpeaeneHus pynkuuu y = logos (X + 5).



12.

1)
2)
3)
4)

13.

1)
2)
3)
4)

14.

1)
2)
3)
4)

15.

1)
2)
3)
4)

1) (-6;+w)
2) (5;+w)
3) (w;5)
4) (-w;-5)
Pemure ypasaenue 10gs X = 2.
3
36
64
6
Pemure ypasuenue 10gs (X - 3) = 2.
28
25
2
5

Pemure HepaBercTBo 10gs X < 2.
X<9

x<2

X<38

X<3

Kakoe 13 MHOKECTB SIBIISIETCSI PEIIIEHHEM HEPaBEHCTBA log2(x - 1) > 2.
(5; +w)

(- w; 5)

(1; +w)

(-w;1)

Tect 4 o Teme: «OCHOBBI TPUHTOHOMETPHU»

Bapuanr 1

Omnpenenure 3HaK BeIpaskerus C0S 1550 ¢ sin570o:
<0

=0

>0

=1

Boruucnure sin 15%;

V6-V2
4
V2
2
V3
2

0

HaitnuTe 3Hauenue BoipakeHus Sin560 ¢ cos 340 + cos 560 « sin34o:
0

2

1/2

1

Beruucnute €os 105

y2-V6
4

1

4
0
Brranciure sin 150 ¢ cos 150:



BrramciuTe C0S? »— Sin? A:
1/2
0

1

V2
2

Vnpocrture 2 0s? a — COS 2a:
-1

1/2

1

0

20 Beraucauts c0s% 15° - sin? 15%;

4 0

1 >0
2 =0
3 <0
4 =1

1 >0
2 =0
3 =0
4 <1
23 Beruucaute sin 330°:
10
2 -1/2
3 08
4 1/2
24 Bpruncaute sin 15°:
1 ya(v»-1)
4
2 -1/2

V2(V3+1)
4

4 */,

25 YupoctuTs Sin 720— sin 120:
1 1/2

2 cos42°

3 1/8

4 cos 30°

26 Yrpoctuth COS 340 + C0S 260:



cos 4°

cos 42°

V3 cos 4o

cos 30°

27 Yrupoctuth COS 8X — COS 4X:
1 cos 8x

2 COosx

3 V3cos 2x

A W DN P

BapuanT 2

21
31/242
4 Bpruucaute cos 15°;
JY2+V6
4
21

y2-V6
4

40

5 Berauciute (C0s75° — sin75%)2:
11

21/2

3-1

40

6 Beruncnure cos* 15° — sin* 15°:
11/2

2 0

3l

4 V3

3tga

4 cos 2a

8 Borunciute $97°%-;

1-t"275¢

1—1

2 V3

3—V3

40

55115 55TT
A9 Haiinure 3HaueHne tg—:

1V3/2
2V3/3
3—V3/2

Tect 5 mo Teme: «DyHKIIW»

1. [Tpu xakoM 3Ha4YeHUHU Xax=1?

11

2) 2

3) 0

4) -1

2. Kakast o0nacTh onpezeiicHus y oKa3aTeabHON (yHKIMNA?



1) (-»;+»)
2) (0;+»)
3) (-»0)

4) [0;+»)

1
3. Kakoii xapakrep y GpyHKmn y = ( - ) x?

1) Bo3pacraromias

2) yObIBaromIas

3) mapamnenbHa OCH X

4) mapasienbHa OCH Y

4. Cpasuaute uncna 32 u 373,
1) <

2) >

3) =

4) Henb3sl CPaBHHUTH

5. Pemmre ypaBuenue 3*=9

1) 1

2) 2

3) 3

4) -1

6. Pemmmre ypaBHeHue (1 )x=~
1) 1

2) 2

3) -1

4) 0

7. Pemmre ypasaenne 100"=10
1) 1

2) 2

3) 05

4) -1

8. Pemmre HepaBeHCcTBO 27<8
1)x<2

2) x>2

3) x<3

4) x>3

9. Pemmre HepaBeHCTBO 25">5
1) x>5

2) x>1

3) x>2

4) x>0,5

10. Kaxoii U3 HHTEPBAJIOB SIBISIETCS pELICHUEM paBeHCTBa 6 x >367
1) <-«>;2]

2) <-«>;2)

3) [2;+na)

4) [2:2)

11. Pemmre ypaBHenue 3* = -9
1) 2

2) -2

3) Her KOpHei

4) 2

12. Pemmwmre ypasuenue 0,1* = 10
1) 10

2) 1

3) 2

4) -1

13. Haiiaure oOnacts 3HaYeHUH QyHKIMH y = 3* + 2



1) (-ot; +or)

2) (2;tor)

3) (-ot;2)

4) (0; +or)

14. Pewmmts ypaBHenue 2X1 =2
1 1

2) 2

3) 0

4 1

15. Pemuts ypaBuenue 3% =9
1)
2)
3)
4 1

onNn bk

Bapuanr 2

1. Tlpum xakom 3HAYEHUH xa* = -?
11

2) 2

3) 0

4) -1

2. Kakas o0nacTh 3HaueHUS y MOKa3aTeabHON (QyHKIIMHA?

1) (-;ma;+na)

2) (0;+n2)

3) <-«>;0)

4) [0;+r0)

3. Kakoii xapakrep y ¢pyHkiun y = (0,3)™?

1) Bo3pacraromiast

2) yObIBaroIIas

3) mapansenpHa OCH X

4) mapasiensHa OCH Y

4. Cpapnute yncina 0,2 "2 u0,2 -3,

1) <

2) >

3) =

4) Heb3sl CPABHHUTH

5. Pemmure ypaBuenue 4* = 16

1)1

2) 2

3) 3

4) -1

6. Pemmre ypaBuenue ( 1)*=1

11

2) 2

3) -1

4) 0

7. Pemmre ypaBHeHue 25* = 5

1)1

2) 2

3) 05

4) -1

8. Pemmure HepaBencrso 3* > 27



1)x<2

2) x>2

3) x<3

4) x>3

9. Pemute HepaBeHCTBO 9* >3
1) x>5

2) x>1

3) x>2

4) x>0,5

10. Pemute ypaBuenue 0,01* =1
1) 10

2) 1

3) 0

4) -1

11. Haiigure obnacte 3HaueHUH GyHKUIUHU y = 3% - 2
1) (-or; +or)

2) (-2;+o1)

3) (-otm;2)

4) (0 +or)

12. Pemnts ypaBHenue 3! = 3
1) 1

2) 2

3) 0

4 -1

13. Pewmwuts ypasuenue 4¥* = 16
1) 1

2) 2

3) 0

Tect 7 mo Teme: «l'[pomno;maﬂ MPOU3BECACHUA X YACTHOI'0»

1 BapuaHnr.

1. Bce pemrenus HepaBeHcTBa F'(X) < 0, eciu f(X) = 4X - 3X , 00pa3yr0T MHOXKECTBO:

(3~ 2 A ( 2~ ( 3N
| —;+10 | | —;+1o | | -To; — | 1-to;— |
a)1*) 0) 13 ) B) | $J nl+J
2. Bce pemenust nepasenctsa f'(X) - 0, eciu f(X) = x + 3x - 45X, 06pa3yt0T MHOXECTBO:
a) [5;3! 6) (0;3M5;+™) B) [3;5] r) (70;°M3;+7)

3. 3navenue npousBoHOM GyHKuMHK Y(X) = 2-Tx- 3 B Touke x° = 1 paBHO

Tect 14 M0 TeMe AKCHOMBI CTEpPeOMETPHH U NMPOCTeHIINe CIeCTBUA U3 HUX
Bapuant

1. TlepBas akcuoma ctepeomerpun: «KakoBa Obl HM ObLIA TIIOCKOCTD, CYIIECTBYIOT TOUKH, ...»
2. CrnencrBue U3 aKCHOM CcTepeoMeTpuH: «Yepes MpsMyIo U He JIeKAIIy 0 Ha Hel TOUKY MOXKHO ...»
3. Ompenenenne napauieldbHBIX MPSAMBIX: «/IBe MpsMbIe B MPOCTPAHCTBE HA3BIBAIOTCS MapaJlIeIbHBIMY,
€cI .»
4. Tlpu3Hak mapaienbHOCTH IPSIMBIX B IPOCTPAHCTBE: «/[Be MpsiMble, MapayuiebHbIe TPEThEH MPSMOI, .»
5. Ompenenenne napauieibHbIX MIIOCKOCTEH: «/[Be MI0CKOCTH HAa3bIBAIOTCS APaJUICIbHBIMU, €CIIH .)»
6. CBOHCTBO NapauIeIbHBIX MIOCKOCTel: «OTPEe3KH MapaieNbHBIX TPAMBIX, 3aKIIOUEHHBIE MEXTY
MapajuIeIbHbIMU IJIOCKOCTSMM .»
7. CaoticTBO M300paxkeHus puryp Ha miockocTH: «lIpsMonuHeiHbIe 0Tpe3KH GUTYpHI H300paxaroTcs Ha
IUIOCKOCTH 4EepPTEkKA ..

Bapuant
1. Bropas akcuoma crepeomeTpun: «Eciu qBe pa3audHbIC TUIOCKOCTA UMEIOT OOIIYIO TOYKY, TO.»
2. CrnenctBue U3 akCUOM CTepeoMeTprn «ECiu 1Be TOYKHU MPSMOM MTPUHAIICKAT INIOCKOCTH, TO ..»



3. OmpenencHrue CKPEIUBAIOIINXCS MPSAMBIX: «/IBe MPpsAMBIC B IPOCTPAHCTBE HA3BIBAIOTCS
CKPEIIMBAIOIUMHUCS, €CITH >

4. OrmpeneneHre MapaIeIbHBIX TPAMO U TuiockocTh: «IIpsiMast v TIIOCKOCTh Ha3BIBAIOTCS
NapajuIeIbHBIMU, €CITH .

5. IlpusnHak mapamienbHoCTH TIOCKocTel: «IlnockocTn OyayT mapamieTbHBIMU IPYT OPYTY, €CIH .

6. CBoiiCTBO mapajlIeNbHbIX IUIOCKOCTEN: «ECin fABe mapauieibHble INIOCKOCTH IIEPECEKAIOTC TPEThEH, TO
»

7. CaoiicTBO M300pakeHus puryp Ha mmockoctu: «llapamrensHbie 0Tpe3ku GUrypsl H300pakaroTcs Ha
IJIOCKOCTH YEPTEXKA .»

Tect 15 mo Teme IlepneHANKYISIPHOCTH MPSAMBIX M IJIOCKOCTEH
Bapuanr.
1. Omnpenenenre nepneHANKYIAPHBIX NPSMBIX: «/lBe MPAMBbIEC Ha3bIBAIOTCA NEPIECHIUKYIISIPHBIMU, €CIIM OHU

2. [Tlpu3Hak nepneHANKYyISIPHOCTH MPSIMOH M TIIOCKOCTH: «Eciu mpsiMasi ., TO OHa TIepIIeHUKYIIIpHA
JIAHHOM INIOCKOCTHY.

3. CBOHCTBO NEPIEHANKYISPHBIX IPIMOI U TUIOCKOCTH: «ECH MI0CKOCTH . . , TO OHa
MEPIEHANKYISIPHA U IPYTON.

4. Omnpenenenue NepreHIUKYIAPa K MIOCKOCTH: «[lepneHauKyIsipoM, OMyIeHHBIM U3 JaHHOW TOYKH Ha
JAHHYIO IJIOCKOCTb, HA3bIBAETCSA OTPE30K, COeNUHAONIM ... KoHer aToro oTpeska, jJeayi B INIOCKOCTH,
Ha3bIBACTCS .».

5. Ompenenenne pacCTOsSHUS OT TOUKH 0 MIIOCKOCTH: «PaccTOsHUEM OT TOUKH A0 IJIOCKOCTH Ha3bIBaeTCs .,
OIIYILICHHOTO U3 3TOW TOYKH Ha MIOCKOCTHY.

6. Teopema o Tpéx nepneHaUKysipax: ( mpsmas ): «Ecnu npsiMasi, mpoBeA€HHAs Ha IIIOCKOCTH Yepes
OCHOBaHHE HAKJIOHHOM, ., TO OHA NEPIECHANKYIISIPHA HAKIIOHHON.

7. Ormpenenenne NepneHINKYISIPHBIX TUNIOCKOCTEH: «JIBe mepecekaromyecs MI0CKOCTH Ha3bIBAIOTCS
MIEPIIEHIUKYIISIPHBIMH, €CIIU TPEThS TNIOCKOCTh, IEPECEKAET UX IO MEePHEHIUKYIIPHBIM IPIMBIM.

Tema IIpuMeHeHne IPOU3BOIHOM

Ne 7

Bapmuanr 1.

1. HccrenoBarh ¢ MOMOIIBIO IPOU3BOAHON U IOCTPOUTD
rpaduk Gpynxuun: f(X) =x3-3x -1

2. HamumuTe ypaBHeHHE KacaTelbHON K rpaduKy
byHKIIIN

f(x) = 2x? - 6x + 1 B TOuUKe ¢ abcuUccoi xo= -1

3. Haiinure Haubonpliee 1 HaMMEHbILIEE 3HAUCHUS

byHKIIIN
f(x) = x* - 2x2 ma npomexytke [-1;2]
4t-1

MarepuanbHas TOUKa ABMXKETCS 10 3aKoHy S(t) = -"-j-.
Haiinute e€ ckopocts Bapuant 2.

1. HccnemoBath ¢ TOMOIIBIO TPOW3BOAHON U TTIOCTPOUTH

rpaduk pynkmun: f(x) =x3-  |x2

2. HamumuTe ypaBHEHHE KacaTeIbHON K rpaduKy
¢ynxuun f(X) = 6x? - 4x + 3 B Touke ¢ abcumecoi xo= -1
3. Haiigure Hanbonbllee U HAaUMEHbIIIEE 3HAYEHUS
byHKIIIN

f(x) = x* + 4x> na npomexytke [-2;1]

[t+2

4. MarepuanbHas TOUKa JBIDKETCS 110 3aKoHy S(t) = -/-.
Haiinute e€ ckopocTh



Ne 10
Bapwuanr 3.
1. HccrnenoBath ¢ MOMOIIBIO TIPOU3BOAHOM U MOCTPOUTH
rpaduxn Qpyrkuun: f(X) = 4x3 + 6x2
2. HamumuTe ypaBHEHHE KacaTeIbHON K rpaduKy
ynxuu f(X) = 5x2 + 2x - 3B Touke ¢ abCIMCCO X0 = -2
3. Haiinure HaubomnbIiee 1 HAMMEHbIIIEE 3HAYCHUS

GbyHKIIUH
f(x) = x® - 27x na npomexytke [-2;4]
3t-2

4, MarepuanbHas TOUKa JBIDKETCS 10 3aKoHy S(t) = —
Haiigure €€ ckopocTh

Bapuanr 4.

1. HccnemoBath ¢ TOMOIIBIO MTPOU3BOAHON U TIOCTPOUTH
rpaduxu Gynukuun: f(X) = - x3+3x + 1

2. Hammmute ypaBHeHHE KacaTeIbHOU K TpaduKy
pynxiuu f(X) = 4x2 - 3x + 2 B Touke ¢ abeuuccoii xo = -2
3. Haiigure Hanbonplee U HAaUMEHbIIIEE 3HAYEHUS
byHKIIIN

f(x) = -x® + 3x + 2 na npomexyTke [1;3]

Tema Pemrenue 3ana4 u3 nJiaHUMeTPHHU

1. Yemy paBeH nepuMeTp NpSIMOYTOJILHOIO TPEYTOJIbHHUKA, €CIIH €r0 TUIIOTeHy3a paBHa /3 cM, a IUIOIIAlb PaBHA
1320 cm??

2
3
4.
M
5

. YeMy paBHBI CTOPOHBI PSIMOYTOJIBLHUKA, ECITH €10 TIEPUMETP 74 1M, a IIomaas papHa 3 mM>?

Haiinure nepumeTp pom0a, 3Has1, 4TO €ro AUarOHAIH OTHOCITCA Kak 5:12, a mommane pasaa 120 cM2.
YemMy paBHa IUIOLIA b PABHOOCPEHHOTO TPEYTOJIbHHKA, el ero ocHoBanue 120 m, a 6okoBas cropona 100

B paBHOOOKOI Tpamnenuu ocHoBaHuUs paBHEI 10cM 1 24 cM, 6okoBast cropoHa 25 cMm. Haliaure turomans

Tpanenuu.

6. Haiigure BCe BBICOTHI TPEYTOJIBHHKA, Y KOTOPOTO CTOPOHEI paBHEI 13 cM, 14 cm u 15 cm.

Bapmuanr 2
1. YeMy paBeH IepHUMETp MPSMOYTOIBLHOTO TPEYTOJIbHHUKA, €CIIM €TI0 THIIOTeHY3a paBHa 73 cM, a
miomas pasaa 1320 cm??
2. YeMy paBHBI CTOPOHBI MPSIMOYTOJILHUKA, ECITM €10 MEPUMETP 74 1M, a IIomais paBHa 3 M2?
3. Haiigure nepumerp poM0a, 3Hast, 4TO €ro AUArOHAIM OTHOCATCS Kak 5:12, a momans pasra 120 cm?.
4. YeMy paBHa IJIOLIAL PAaBHOOEAPEHHOTO TPEYToJIbHUKA, €ciin ero ocHoBanue 120 M, a GokoBas
ctopona 100 m.
5. B paBHOOOKO# Tpanenun ocHoBaHus paBHbl 10cM 1 24 cM, 6okoBas cropona 25 cm. Haitnute
IUIOIIAAb TPANCIHH.
6. HaiinuTe Bce BBICOTHI TPEYTOJILHUKA, Y KOTOPOTo CTOPOHBI paBHbI 13 cM, 14 cm u 15 cm.

Tema BblunciieHne NOBEPXHOCTH MHOTOTPAHHUKOB

3. B npaBuiibHO# 4eTHIpEXYTONBHON TUpaMuie arodema JUIMHON § CM COCTaBISIET C OCHOBAaHUEM yTOII
30°.

HaiinuTe muiomniaap moaHOM MOBEPXHOCTH MUPAMUIBL.

4, Haiigure mioriaas MOTHON MOBEPXHOCTH OKTasapa ¢ peopoM 12 cMm.

5. OcHOBaHUEM TIPSMOU MPU3MBI SBJIIETCS POMO C THATOHAIISIMH

6. cM u 8 cM. BricoTa mpusmel 7 cM. Hatinure 3amaun



1. IMosepxHoCTh Ky6a 54 cm?. Haiijure 1imHy ero peGpa M HaroHasIu.

2. BrruucnuTte mionianas 60KOBOM MOBEPXHOCTH MPSAMOYTOJILHOTO MapalIeIeIe/1a, CTOPOHBI
OCHOBAHHs KOTOPOro 8 cM U 15 cM, a mIomans JUaroHajIbHOro ce4eHus 68 cm?,

3. B npaBuiibHO# 4eThIpEXyroapHON TUpaMuzie anodema JIMHOM 12 ¢M COCTaBIISIET ¢ OCHOBAHUEM YTOJ
60°.

Haitaure niomaap NoaHON NOBEPXHOCTH MUPAMUBL.

4. Haiigute mutoriaas MOMHON MOBEPXHOCTH MKOCadapa ¢ pedpoM 16 cm.
5. B ocHOBaHWH NPSAMO¥ TIPHU3MBI JISKHUT paBHOOEIPEHHAS TPaAIlCIIUs ¢ OCHOBAHMSIMHU 4 CM U 8 CM 1
BBICOTOM 3CM.
BricoTta mpu3mer 6 cM. HaifmuTe Totomans MoTHONH MTOBEPXHOCTH ITPHU3MEL.
1. TlosepxHocTb Ky6a 96 cm?. Halimure 1umiHy ero pe6pa u AMaroHaim.
2. Bpraucnure mwiomaas 00KOBON MOBEPXHOCTH MPSIMOYTOJIBHOTO MapaslIeenuIie/ia, y KOTOPOro O/IHA
CTOpOHA OCHOBAHHMS OOJIBIIE APYTOH Ha 5 cM, wIomaas ocHoBanus 300 cM?, a IIoIAab AMArOHATBLHOTO
ceuenus 100 cm?,
3. B mpaBuibHOM 4eTHIPEXYTONBHON MUpaMujie anodema JIMHON 6 CM COCTaBIISIET C OCHOBAHUEM yTOJ
45°. HaiiauTe momais MoITHON HOBEPXHOCTH ITUPAMUIBL.
4. Haiiaure miomas MOJIHON MOBEPXHOCTH TeTpadpa ¢ pedpom 14 cm.
5. OcHoBaHHeM TPSAMOIl MPU3MBI SABISETCS POMO C TUATOHATIIMHU
10 cm u 24 cm. Beicota pusmsl 5 cMm. Haiiaure muiomas moIHoH MOBEpXHOCTH PU3MBI.

3anaun
1. TlosepxHocTh Ky6a 216 cm?. Haiimure 1muHy ero pebpa u IMaroHamu.
2. Brpraucnure wiomaas 00KOBOH MOBEPXHOCTH MPSIMOYTOIBHOTO MapajlIeNenuIie1a, y KOTOPOro OTHa
CTOpOHA OCHOBAHHMS OOJIbLIE APYTroif Ha 1 cM, TUIOIMA b OCHOBaHHs 12 cM?, a MIIOIAb AMATOHATIBLHOTO
ceuenus 30 cm?,
3. B mpaBuibHOHM 4eTHIPEXYTONBHOM MUpaMuie anodema ATUHON 4 CM COCTaBIsIET C OCHOBAHUEM YTOJI
30°.
Haiinure miomaab NOIHOW MOBEPXHOCTH MUPAMUIBL.
4. Haiiaure 1iommais MOJIHOM MOBEPXHOCTH OKTadapa ¢ peopom 8 cm.
5. B ocHOBaHWU NPSAMO¥ MPU3MBI JISKUT MMapaJUIENIOTPAMM CO CTOPOHAMHU 4 CM M 5 CM U OCTPBIM YTJIOM
30°.

Sagauu
1. TlosepxHocts Ky6a 150 cm?. Haiigure mmHy ero pebpa v 1MaroHaiu.
2. Brpaucnure mwiomaas 00KOBON MOBEPXHOCTH MPSIMOYTOJIBLHOTO MapaJlIeenuIiea, CTOPOHBI
OCHOBaHUS KOTOporo 12 cm u 16 cM, a Tuionanp JuaroHaasHOro ceuenus S0 cMm2.
3. B mpaBuibHOM 4eTHIPEXYTONBHON NMUpaMujie amodema JIHHON 6 CM COCTaBIsIeT C OCHOBAHUEM yTOJI
60°.
HaitauTe nomiaib mojgHON NOBEPXHOCTH MUPAMUJIBI.
4. Hailiaure 1uiomas MOJHOMN MOBEPXHOCTH HKOCAIpa ¢ pedpoM 4 cm.
Tema O0beMbI MHOTOTPAHHMKOB
Ne 13
Bapuanr 2
DOopMyIIBL:



1)

3anaun:
1) . B ocHOBaHUH TPEYTOJHHON MUPAMHUIBI JICKUT MPABUIBHBINA TPEYTONBHUK CO CTOPOHON 6cm. OfHO U3

0OKOBBIX pEOep MUPaMUIbI IEPIICHANKYIISIPHO OCHOBaHHUI0. HaliuTe 1yinHbI O0KOBBIX pEOEp MUPaMUIbI, C€CIIH
M3BECTHO, 4TO €& 00béM 24 1/3 em®.

2) . B ocHOBaHMM MapaJUICICIUIE/Aa JISKUT KBAIPAT C IIEPUMETPOM
24cm. BokoBoe pebpo mapasuIeNietIIeia PABHO JMArOHaId OCHOBAHMS U 00pasyeT ¢ ocHoBaHMEM yron 45°,
Haiimure 00BEM mapasmienenuiesna.
3) .Ilepumerp 60KOBOIi TpaHK PaBHIBHOW YETHIPEXYTOIBHOM PU3MBI 28 cM, @ CTOPOHA OCHOBAaHUS Ha 2 M
Kopode OOKOBOTO pedpa.
Haiinute 60K0BYIO TOBEPXHOCTH 1 00BEM MPU3MBI.
4) . Haiitn 006beM kyba ¢ pebpom 6 cM.
Bapuanr 3

DopMyIIbL:
3apauu:

1) . Cropona oCHOBaHHs PABUIILHOM TPEYTOILHOMN MPU3MbI Ha 3cm MeHbIle e€ 60KoBOro pedpa. JlnaroHaib
00oKOBOH

Hatinute 005EM IPU3MBL.

2) . B ocHOBaHHMM HaKJIOHHOTO NapaJIeeHIE A JISKHUT KBAIpaT Co CTOpOHOiT Scm. BokoBoe pedbpo paBHO
JMaroHal OCHOBaHUs M 00pa3syeT ¢ ocHoBanueM yroi 45°, Haliure 06bEM mapasuienenuesa.

3) . B ocHOBaHWM MHPAMUJIBI JICKUT KBAJPAT CO CTOPOHOH 2 cm. OmHO M3 GOKOBBIX pédep MupaMUIbI

MEPIICHIUKYJIIPHO OCHOBAHHUIO, a CaMOe JTMHHOE OOKOBOE pedpo 44¢ cn. Haiigure 06bém MTUPAMUJIBL.

4) . Haiitu 06bem Ky0a ¢ pedbpom 10 cm.
Bapuanr 4
DopMyIIbL:
1) . CropoHa OCHOBaHUsI PABHJIBHOW YETHIPEXYTOIBHOM PU3MBI 6CM, @ THAroHa b OOKOBOM Tpanu - 10 cu.
HaiinuTe noiaHyro moBepXxHOCTh MPU3MBI U €€ 00BEM.
2) . Haiiti 066eM Kyba ¢ pebpom 8 cm.

Bapuanr 5
DopMyIIBL:
3anaum:

1). B 0CHOBaHHMY MUPAMHU/IBI JIEKUT TIPABUIILHBIA TPEYTOIBHUK CO CTOPOHOM 6¢m. OObEM mupamupt 18 1/3 cm®.
HaiinuTe amunbl Bcex O0KOBBIX pEOEp MUpaMuabl, €CIIM U3BECTHO, YTO OHO U3 HUX MEPIEHANKYIIPHO
ocHoBauwmio. 2). OCHOBaHHE MMapajuieenuIena - KBaapar ¢ nmepumerpoM / 2cu. bokoBoe pedpo paBHO JuaroHain
OCHOBaHUs M 00pa3yeT ¢ ocHoBaHueM yroi 45°. Halinure 06bEM mapauienenumnesa.

3) . Ilepumerp OCHOBaHHMS MPABUIILHOM TPEYTOIBHOM MPU3MBI - 24cM, a iepuMeTp O0KOBO# rpanu - 36¢m.
Haiinute 006€M 11 GOKOBYIO HOBEPXHOCTD MPU3MBI.

4) . Haiitn 00bem ky0a ¢ pedpom 12 cm.

CTOpoHa OCHOBaHWs IPABUILHON YETHIPEXYTOIBLHON MPU3MBI 2 2 2 ¢y, @ IMaroHaib mpusMel - Sem. Haiiure
00bEM TIPU3MBI.
2) . OnHO 13 OOKOBBIX PEOEP MUPAMU/IbI IEPIICHANKYIISIPHO OCHOBAHHMIO, & B OCHOBAHHH JISKHUT TPABHIIbHBIN

TPeyroJIbHUK cO CTOpoHOM 5 cM. Haiinute amunbl Beex péGep MUpaMuIbl, €CIIM H3BECTHO, YTO 00BEM IIUPAMHUIBI
12,5 J1 em®.

3) . B ocHOBaHMH MPHU3MEI JICKUT IIPABUIBHBIM TPEYTOIBHUK CO CTOPOHOM4cm. BokoBO€E pebpo paBHO BHICOTE
OCHOBaHUS U 00pa3yeT c OCHOBaHUEM yroi 60°. Haiinure 00bEM pU3MBI.
4) . Haiitn 06beM Ky0a ¢ pebpom 2 cM.



Tema Tesia BpameHust
Ne 14
Bapwuanr 1
3anaun:
1. TIpsmoyroibpHUK ¢ muaroHanbio 10 cM U o/IHOM U3 cTOPOH 6 cM BpamiaeTcss BOKPYT OOJBIICH CTOPOHEI.
Haiimure 00BEM 1 TUTOIIAME TTOJTHON TOBEPXHOCTH TejIa BPAIICHU.
2. Jlumaronanb oceBOTo ceueHus ImmuHapa 15 cm, a paauyc 4,5 cm. Hatigure muiomans 00KOBOW MOBEPXHOCTH U
00BEM IHITMHApA.
3. JlnmHa oOpasyromieii koHyca 12 cM cOCTaBIsieT C OCHOBaHUEM yron 45°, Haiinure niomanms
MIOJIHOH
MTOBEPXHOCTH 1 00BEM KOHYyCA.
4. BricoTa yceu€HHOro KoHyca 12cM, a paguycsl ocHoBanuid 18 cm u 13cm. Haiinute nmomans 00koBoi
MTOBEPXHOCTH B 00BEM yCEUEHHOTO KOHYCA.
5. 64 oaMHAKOBBIX METAIUTMYECKHX MIapUKa paginycoM 6 cM Kaablii CrlaBUiIu B onuH. Haiinure pagunyc
MOJTYYHMBIIETOCS Iapa.

Bapmuanr 2
DopMyIIbL:
]_II/IJ'H/IHI[pl Soen = nRz; Soer. = 2RH; Sen. = 2nNRH; Sun. = an(H + R),
V =nR%H;
KOHyCZ Soen = nRZ; Boc.cer. = RH; Sen.= NRL; Sk = nR(R + L),
vV =31nR2H;

VCceuéHHBIN KOHYC: Srocr. = NI%, SsoGu = NR?  Bocces. = 2(r + R)H;
Sex = n(r + R)L; S=nr? + nR%+ n(r + R)L; V = 1nH(R? +Rr + r?);
Ilap. Cdepa. S = 4nR?; V =4nR3;

3agaum:
1. TIpsmMoyrosbHUK ¢ quaroHaibio 20 ¢M 1 0JIHOM U3 CTOPOH 12 cM BpaliaeTcsi BOKpYT 00JIbIlei CTOPOHBI.
Haiinute 005EM 1 TUTOIIAH TTOTHOM MTOBEPXHOCTH TeJa BPAIICHHUS.
2. JluaroHajab OCEBOTO CE€YCHHUS IIMIMHAPA 25 cM, a BeicoTa 24 cM. Halinure muromaas OOKOBOH MOBEPXHOCTH U
00BEM IHITHHIIPA.
3. JlnmHa oOpa3yrolieii KoHyca 8 ¢M, a yroJ Ipu BepIIMHEe 0CEBOTo ceueHHs - npsiMoit. Halinure miomans
TOJIHOM MOBEPXHOCTH M 00BEM KOHYCA.
4. BsicoTa yceu€HHOro KoHyca 12cMm, a paguycel ocHoBaHmi 11 cM 1 6 cm. Haiinure mmomans 60koBo
MOBEPXHOCTH M 00BEM yCEUEHHOTO KOHYCA.
5. CKOIIBKO METAJUIMYECKUX MIAPUKOB PAJANYCOM 2 CM KaXKIbIii MO’KHO OTJIUTH, PACILIAaBUB OJIUH IIAPHK
panuycom 4 cm?

Bapwuanr 3
DopMybL:
HI/IJ‘H/IH,Z[pZ Soct = NR2; Soc.ces. = 2RH; S&n. = 2nRH; Snin.= 2nR(H + R);
V =nR?%H;
Konyc: Soci =NR?,  Socr = RH; Sen.=nRL; ST™M = nR(R + L);
vV =31nR2H;

VceuéHHbIi KOHYC:  Swoch. = NI% Ssocn. = NR?,  Soccea. = 2(r + R)H;
Sen=n(r+R)L;  Sa.=nr’+nR%+n(r + R)L; V = 1nH(R? +Rr + r?);
[Iap. Chepa. S = 4nR%; V = 4nRs;
3amaumn:
1. TIpsMOyrodpHUK C MUaroHaiblo 13 ¢M 1 OTHOM U3 CTOPOH 5 CM BpaIacTcs BOKPYT OOJIBIICH CTOPOHBL.
Haiimure 00BEM 1 TUTOIIA B TTOJTHON TOBEPXHOCTH TEJIa BPAIIECHU.
2. Jluaronajib oceBOro cedeHus munuuapa 20 cm, a Beicota 16 cMm. Halinure mromaas O0KOBOMH OBEPXHOCTH U



00BEM IHITHHIIPA.

3. Jlnuna o6pasyromeii konyca 10 cM, a yros nipu Bepuimne oceBoro ceuenns -  60°. Haiingure miomans
MTOJTHOM

MOBEPXHOCTH U 00BEM KOHYCA.

4. BsicoTa yceu€HHOTro KoHyca 15 cM, a paauycsl ocHoBarnii 20 cMm u 12 cm. Haliaure muiomans 6oxoBoi
MTOBEPXHOCTH B 00BEM yCEUEHHOTO KOHYCA.

5. CKOIbKO METAJUIMYECKUX HIAPUKOB PAANYCOM 2 CM KaXKIbIH MOKHO OTJIMTH, PACIUIABUB OMH IIAPUK
pammycom 6 cm?

Bapwuanr 4
DopMyIIbL:
Hmmangp:  Socn = NR%; SN = 2RH; Sga = 2nRH; Snn.= 2nR(H + R);
V =nR%H;
KOHyC: Socn = nRz; Boc.cen. = RH, 86.m.= nRL, Snn.= nR(R + L),
vV =31nR2H;

VceuéHHBIN KOHYC:  Swoch. = NI Spoen. = NR% Boc.ces. = 2(r + R)H;
Sen.=n(r + R)L; nn.=Nr2+nR2+ n(r + R)L; V = 1nH(R? +Rr + r?);
[lap. Cdepa. S = 4nR?, V =4nR?,

3anaum:
1. IIpsMoOyroJpHUK C TUaroHajibio 17 cM 1 0JIHO# U3 cTOpOH 15 cM BparaeTcss BOKpYT MEHbBIIEH CTOPOHHBI.
Hatigute 00BbEM 1 TUIOIIA/H TOTHOM MMOBEPXHOCTH TEJIa BPAICHHUS.
2. Jlmaronanb oceBOTO cedeHus mumuHApa 15 cm, a Beicota 9 cM. HaiinuTe miomia s 60KOBOM MOBEPXHOCTH U
00BEM IIMITHHIIPA.
3. O6pasyromas KoHyca IIHHOM 6 cM coctasisieT ¢ ocHoBanueM yron 30°.  Haiinure miomans momHoi
MOBEPXHOCTH U 00BEM KOHYCA.
4. BeicoTa yceu€HHOTrO KOoHYyca 8 cM, a paanychl ocHoBaHuit 13 cm u 7 cM. Haliaure miomiags 60koBoi
MOBEPXHOCTH U 00BEM YCEUEHHOT0 KOHYCa.
5. 8 oaMHAKOBBIX METAJUIMYECKUX HIapuka pagmycoM 10 cM Kaxaplii criaBuiv B ouH. Haiigure paanyc
MOJTYYMBIIETOCS ILapa.

Bapuant 5
DopMyJIbL:
Humuaap:  Sock = NR?; SM = 2RH; Sgn. = 2nRH; Snn. = 2nR(H + R);
V =nR%H;
KOHyC: Soch = nRz; Soc.ced. = RH; 86.i.= NRL; Shn. = nR(R + L),
\/ =31nR2H;

VceuéHHBIN KOHYC: Shocr. = N%,  Ssocn. = NR?,  Socces. = 2(r + R)H;
86n.=Nn(r + R)L; Snn.=nr2 + nR? + n(r + R)L; V = 1nH(R? +Rr + r?);
Iap. Cdepa. S = 4nR?; V = 4nRs;

3anmaumn:
1. TIpsAMOYTOJBHUK C TUATOHAIBIO 5 CM U OJJHOM M3 CTOPOH 3 CM BpAIIaeTCsi BOKPYT MEHbBIIIEH CTOPOHBI.
Harigure 00bEM 1 TUIOIIA/b TOJTHOM MOBEPXHOCTH TeJia BPAIICHHUS.
2. JluaroHajib OCeBOT0 cedyeHus runuuapa 17 cm, a paauyc 4 cm. Haiiaure mromas 00KOBOMH OBEPXHOCTH U
00BEM UITHHAPA.
3. OGpa3syromas KOHyca JJIMHOM 4 ¢cM cocTaBisieT ¢ ocHoarueM yroa 60°.  Haiigure miomans nomHoM
MOBEPXHOCTH U 00BEM KOHYCA.
4. BeicoTa yceu€HHoro konyca 9 cm, a paanycsl ocHoBanuit 15 cm u 3 cm. Haliaure miomans 60koBoi
TIOBEPXHOCTH M 00HEM YCEUEHHOTO KOHYCA.
5. 216 oaMHAKOBEIX METAIUTMUECKUX IIAPUKA PATUYCOM 7 CM KaXKIbIH CIUTaBWIM B onuH. Hatinute paguyc
MOJTyYMBIIETOCS Iapa.

Bapuanr 6
DopMybl:



HI/IJ‘H/IHI[pi Socn = nRz; Socces. = 2RH; Sgn. = 2nRH; Snn. = 2nR(H + R);

V =nR%H;
Konyc: Soeci =NR%  Socces. =RH;  Sen=nRL;  Snn=nR(R+L);
vV =31nR2H;

VceuéHHbIN KOHYC: Shocr. = NI%, Ssocn. = NR% Socces. = 2(r + R)H;
Sen. =n(r + R)L; Snn.=nr?> + nR? + n(r + R)L; V = 1nH(R? +Rr + r?);
Iap. Cdepa. S = 4nR?; V =4nRs;
3anmaun:
1. TIpsAMOYTOJBHUK ¢ IUIOMAAbI0 8 CM?, O/IHA CTOPOHA KOTOPOTO Ha 2 CM OOJIbIIE IPYTOM, BPaIaeTCss BOKPYT
0oJbineii croponsl. Haiimure 006EM 1 11011 ab II0JIHOM MOBEPXHOCTH TEjIa BpaIlCHUS.
2. Bsicora numHapa Ha 10 cM GoJbIe paaryca OCHOBaHHS, TIOJIHAS OBEPXHOCTh NUIHHAPA 144 cm?,
Hawinure
paznuyc OCHOBaHUS U BBICOTY.
3. Tpeyromsuuk co croponamu 10, 17 u 21 cM BpatmaeTcs BOKpyr Oomblieii cropoHsl. Onpenenure 00bEM 1
IUIOINAAb MOJTHOM MOBEPXHOCTH MOIYYCHHOIO TeJla BPALICHHUSI.
4. PaBHOOEIpeHHAs Tparenus ¢ napauieIbHBIMU CTOpOHaMu 7 1 17 cM BparaeTcss BOKPYT CpelHei BHICOTHI.
[Tnomans Tpaneuu 144 cm?.  Onpenenute 00bEM Tela BpalleHUs.
5. CKOJBKO METAITMYECKUX IMAPUKOB PATUYCOM 3 CM MOKHO OTJIMTh, PACIUIABUB IIap pagumycom 9 cm?

3a ceMecTp CTYyZAEHT MOKET BBIIIOJHUTh BCE 3aaHusl.
Kpurtepun oueHuBanus:
5 0amioB BBHICTABIAETCS, €CIU 3aJaHMS BBIOJHEHBI CAaMOCTOSTEIBHO, B IOJIHOM OObeMe, HailleHa,
000011IeHa U ccTeMaTH3upoBaHa HeoOxoauMas HH(OpMaIus
4 Gana BBICTABIISIETCSI CTYACHTY, €CIIM 3a/1aHUS BBITIOJIHEHBI CAMOCTOSITENNBHO, B IOJTHOM 00BbeMe, OJTHAKO
JOMYLIeHbl HE3HAYUTEbHbIE OIIMOKY, UCIIPABICHHBIE TP YKa3aHUM HAa HUX
3 Gana BBICTABISIETCA CTYJICHTY, €CIIU 3aJaHUs BBINOJIHEHBI CAMOCTOSITENILHO, B TIOJIHOM 00BbEME, OJJHAKO
AONYIICHBI OHH/I6KI/I, HCIIPaBJICHHBIC C 3aTPYJHCHUEM IIPU YKa3aHUN HAa HUX
2 GaJula BBICTaBIISIETCS CTYICHTY, €CJIN 33/IaHUSI HE BBITIOJIHEHBI B IIOJTHOM O0BbEMe.
3. MeTtoanueckue MaTepHaJibl, ONpeAedsAIOlIMe MNPOLEAYPbl OLEHWBAHWA 3HAHWI, YMeEHMIA,
HABBIKOB U (WIN) ONBITA AeSITeJbHOCTH, XapaAKTEPU3YIOLIMX ITanbl GOPMHPOBAHUS KOMIIETEHIIUIA

[Iponienypa onieHNBaHUS 3HAHUMA, YMEHHUH, HABBIKOB U (MJIM) ONbITA ACATEIBHOCTH, XapaKTEPU3YIOLIHX
3Tansl (POPMUPOBAHUS KOMIIETEHIMH COCTOUT U3 TEKYILET0 KOHTPOJISL.

Texkymmii KOHTPOJIb YCIEBAEMOCTH TMPOBOAUTCA C HCIOJB30BAaHMEM OIICHOYHBIX CpEJCTB,
MPEICTAaBICHHBIX B II. 2 JAHHOI'O NPHIOXKEHHS. Pe3ynbTaTbl TEKyIIEro KOHTPOJS IOBOAATCS IO CBEICHHUS
CTYJEHTOB JI0 MPOMEXYTOYHOW aTTECTAllMd W yYWUTHIBAIOTCA NPH OLIEHWBAHUM 3HAHWM, YMEHHIi, HABHIKOB H
(nnn) ombITa 1EATEIBHOCTH.



IIpuioxenne 2

METOJINYECKHUE YKA3AHUS JIUISI OBYYAIOIIMXCS IO OCBOEHUMIO
TACHUTIINHBI

OYVYIIL.03 MaremaTuka

Meronudeckne ykazaHus IJsl CTYACHTOB MO ocBoeHHI0 nuciuruinael OYII1.03 Martematnka SBISIOTCS
4acThio paboueil mporpaMMsl (IPUIIOKEHUEM K padoyeil mporpaMmme).

PII/] - pabogast mporpamma, yTBep KIeHHas AUpeKTopoM (prmmana mis n3ydenns qucuurinasl O Y1103
Marematuka. OHa onpenessieT LeJu U 3aaddl AUCLUIUIMHEL, (JOPMHUPYEMBIE B XO€ €€ U3y4EHHUs] KOMIIETEHINN
U WX KOMIIOHEHTBI, COJEp)KaHHE H3ydaeMOro Marepuania, BUABI 3aHATHH M 00BbEM BBIICISIEMOro y4eOHOTO
BPEMEHH, a TAaKXKe MOPSIIOK U3YUEHHsI U IIPENOAaBaHus IPeaMeTa.

Jns camocTosiTensHON yueOHOM paboThl CTyACHTa BaKHOE 3HAYCHUE UMEIOT pasaensl «CTpyKTypa u
CONepKaHWe NUCIUIUTMHBI (MOIymsi)» W «Y4eOHO-MeToauveckoe U HWH()OPMANMOHHOE OOecIeueHne
JUCLUUIUIMHBL (MOoAynsa)». B mepBoM yka3pIBalOTCs pa3fenbl U TEMbl M3y4aeMON JUCLUIUIMHBI, a TaKKe BUABI
3aHSATHA W TUIAHUPYEMBbIH 00beM (B aKaJeMHYECKHX Yacax), BO BTOPOM - pEeKOMEHIyemas IuTeparypa H
nepeveHb pecypcoB HHGOPMALIMOHHO-TEIEKOMMYHHUKaUOHHON cetn «HTepHeT».

JJ1s TOATOTOBKHU K TEKYIIEMY KOHTPOJIO CTYACHTHI MOTYT BOCIIOJIB30BaTHCS OLIEHOYHBIMU CPEACTBAMH,
npencTarieHHbIMA B [Tpunoxenun 1 k padoueii nporpamme auctuminael OYI1.03 Marematuka.

1. OnucaHue Mocjae10BaTeIbHOCTH IeiiCTBUH CTyAeHTA
[Mpuctynass k wm3yuenuto nucumiummael OVIL.03 Marematuka HE0OXOAMMO B TMEPBYIO OYepelb

03HakOoMHTbCs ¢ coaepxkanuem PIIJI, rae B pasnmene «CTpyKTypa U cOAEpX aHUE OUCUUIUIMHBDY MPUBEACHO
oO11ee pacnpesiesieHne YacoB ayJUTOPHBIX 3aHATHI U CAMOCTOSTEILHON PabOTHI IO TEMaM.

3a10roM yCHemHoro OCBOSHHS TUCIUILTUHBI SBISETCS PEryJISIPHOE MOCEIIEHNE 3aHITUH 1 BBIIOJTHEHNE
NPeAyCMOTPEHHBIX MporpaMMmon 3agaHuid. IIpomyck omHoro, a Tem Oojee HECKOJBKHX 3aHSATHH MOXKET
OCJIOKHUTbh OCBOEHHE Pa3JIeNIOB Kypca.

JlekMyu WMEIOT LEeNbI0 JaTh CUCTEMAaTH3WPOBAHHBIE OCHOBBI HAYYHBIX 3HAaHUH IO COJCPKAHUIO
mucuuiuinasel OYI1.03 Maremartuka. [Ipu nzyuennn 1 npopaboTKe TEOPETHIECKOr0 MaTeprana HeOOXOaUMO:

- MOBTOPUTh 3aKOHCIEKTHUPOBAHHBIN Ha JIEKIMOHHOM 3aHATHU MaTepHal M JOMOJHUTH €ro ¢
Y4ETOM PEKOMEHI0BaHHOM 10 JAHHON TeMe JINTEePaTyphl;

- MIPU CaMOCTOSITEIbHOM M3YYEHHH TEOPETHYECKOM TEeMbI MOATOTOBUTH KOHCIIEKT, HCIOIb3YS
pexomMeHnoBanHble B PI1Jl muTepaTypHble HCTOUHUKH U 3JIEKTPOHHBIE 00pa30BaTeNbHBIE PECYPCHI.

[IpakTudeckue 3aHATUS NPOBOAATCS C LEIbI0 YITYOJNCHHMS M 3aKpelyIeHUs 3HAHWH, MOJTYy4YEHHBIX Ha
JICKIIUAX U B IPOIIECCE CAMOCTOSATEIBHON paObOThI ¢ YUeOHOM JIUTEepaTypoii.

B mporecce npakTHYECKOTO 3aHATHS, KaK BU/Aa YUeOHBIX 3aHATHIA, 00y4aloUIrecs BHIIOIHAIOT OJHO HIIH
HECKOJIbKO MPAaKTHYECKUX 3aJaHWil TOJ PYKOBOJICTBOM TPEMNOJaBaTeNsi B COOTBETCTBHH C H3yYaeMbBIM
coziepKaHNueM y4eOHOro MaTepHana.

BrimonHaenne o0y4aommMucs MIPaKTUYECKUX 3aJaHUi HAaIllPaBJICHO Ha!

- 00001IeHre, cCuCTeMaTH3aIHIo, YIIyOlIeHre, 3aKperyieHne TTOMyYeHHBIX TEOPETHUECKUX 3HAHUHN
110 KOHKPETHBIM TEMaM AMCLUIUINHEI,

- (hopMupoBaHNEe YMEHUH MPHUMEHATH MONyYEeHHBIE 3HAHMS HA MPAKTHKE, PEATH3AIHI0 eIHHCTBA
MHTEJUIEKTYaJIbHOM U NIPAKTUYECKOH NESATEIbHOCTH;

- BBIpAaOOTKY NpPH PELICHUH TOCTABIEHHBIX 3aJad TaKUX NPO(ecCHOHATBFHO 3HAYMMBIX KayecTs,
KaK CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUECKAsT MHUIIMATHBA.

[Ipy moAroTOBKE K MPAKTHYECKOMY 3aHSTHUIO HEOOXOOUMO HW3YyYUTh WM IOBTOPUTH JIEKIMOHHBIN
MaTepual 1o COOTBETCTBYIOIIEH TEME.



CamocTtosiTeqibHast paboTa cTyAeHTa

CamocTosiTenpHass paboTa CTyOeHTa - CaMOCTOATENbHAas ydeOHas [eATeNbHOCTh CTYJeHTa,
opram3yeMasi KOJUIE[DKEM M OCYIIeCTBIsieMasi 0e3 HEeMOCPEICTBEHHOTO PYKOBOJICTBA IeAarora, HO MO €ro
3aTaHHAM | TI0J] €T0 KOHTPOJIEM.

Iemn camocTosATEILHOM pabOTHI:

- CHCTEMAaTHU3AIIMS U 3aKPETUICHUE MTOIYYCHHBIX TEOPETHUECKUX 3HAHUM U MTPAKTUUECKUX YMEHUN

CTYJIEHTOB;

- yriyOJieHHue U pacIIuPeHUEe TCOPETUYCCKUX 3HAHUM;

- (hopMUpOBaHUE YMEHUH UCIIOJIB30BaTh HOPMATUBHYIO, PABOBYIO, CIIPABOYHYIO IOKYMEHTAIIHIO
U CTICNHAIBHYIO JTUTEPATYPY;

- pa3BUTHUE MO3HABATEIIBHBIX CIIOCOOHOCTEH M aKTHBHOCTH CTYJICHTOB: TBOPYECKON MHHUIIUATHUBBI,

CaMOCTOSITETLHOCTH, OTBETCTBEHHOCTH ¥ OPTaHU30BAHHOCTH,
(hopMHpOBaHHE CAMOCTOATEIHHOCTH MBIILUICHUS, CIIOCOOHOCTEH K CaMOpa3BUTHIO, CAMOCOBEPIIICHCTBOBAHHUIO U
camopeann3aluu;

- BOCIIMTAHUE CAMOCTOSATEIIBHOCTH, KaK JJMYHOCTHOTO KaueCTBa Oy IyIIEro CIeUaInCTa.
CamocTositenbHas padota cryaenta no aucuurumae OYI1.03 MaTtemaTnka BHIITONHSETCS:
- CaMOCTOSATEIFHO BHE PACIIUCAHUS YUSOHBIX 3aHATHHL;
- C MCIIOJIb30BAHUEM COBPEMEHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH;

- pabora co crernuaabHON JIUTepaTypOH 71 IOJITOTOBKH K TECTOBBIM, IMPAKTHIESCKIM

Pexomenpanum no padore ¢ IMTEPATYPOi M MCTOYHUKAMHU

Pabotry c¢ muteparypoii cnemyer HaumHaTh ¢ aHanmsa PIIJ[, comepkamieil cnmcoKk OCHOBHOU U
JOTIOJTHUTENBHON JINTEPATYPHI, & TAK)KE 3HAKOMCTBA € Y4eOHO-METOIMIECKUMH pa3paboTKaMu.

B ciiydae BO3HWMKHOBEHHS 3aTpyAHEHWH B MOHMMAaHWU y4eOHOTO MaTepuana ciemyeT OOpaTHUThCS K
JIPYTHM MCTOYHHKAM, TJI€ U3JI0KEHHE MOKET 0Ka3aTbcs 60JIee JOCTYHBIM.

PabGota ¢ nuTepaTypoil HE TOJIBKO IOJIE3HA KaK CPEICTBO Oosee IIyOOKOro M3Y4eHHs AMCIMILUINHBI
OVIIL.03 Maremaruka, HO M SIBJSIETCS. HEOTHEMIIEMON YacThiO MPOQECCHOHATBHOW JICSITENBHOCTH OyIyliero

BBIITYCKHUKA.



