
Çàëiêîâå çàâäàííÿ. Âåêòîðíà àëãåáðà

Âàðiàíò 1

1. Äàíî ïàðàëåëîãðàì ABCD. Òî÷êà E äiëèòü ñòîðîíó BC ó âiäíîøåííi 1 : 2, à òî÷êà F
äiëèòü ñòîðîíó CD ó âiäíîøåííi 2 : 3. Çíàéòè êîîðäèíàòè òî÷îê A, B, C, D, E, F :
1) â ñèñòåìi êîîðäèíàò {A, ~AB, ~AD};
2) â ñèñòåìi êîîðäèíàò {A, ~AE, ~AF}.

2. Áàçèñíi âåêòîðè ~e1, ~e2 óòâîðþþòü êóò π/6 òà ìàþòü äîâæèíè |~e1| =
√

3, |~e2| = 1. Çíàéòè
êóò ìiæ âåêòîðàìè ~p = {1, 1}, ~q = {−1, 2}.

3. Äàíî âåðøèíè òðèêóòíèêà A(3, 2,−3), B(5, 1,−1), C(1,−2, 1). Çíàéòè éîãî çîâíiøíié êóò
ïðè âåðøèíi A.

4. Äàíî âåðøèíè ïiðàìiäè A(2, 3, 1), B(4, 1,−2), C(6, 3, 7), D(−5,−4, 8). Çíàéòè äîâæèíó
âèñîòè, îïóùåíî¨ ç âåðøèíè B íà ãðàíü ACD.

5. Äàíî âåêòîð ~q = [3~a + 4~b + 5~c,~a + 6~b + 4~c], äå ~a, ~b, ~c � âçà¹ìíî ïåðïåíäèêóëÿðíi âiä'¹ìíî
îði¹íòîâàíi âåêòîðè îäèíè÷íî¨ äîâæèíè. Îá÷èñëèòè äîâæèíó âåêòîðà ~q.

Çàëiêîâå çàâäàííÿ. Âåêòîðíà àëãåáðà

Âàðiàíò 2

1. Äàíî ïàðàëåëîãðàì ABCD. Òî÷êà E äiëèòü ñòîðîíó BC ó âiäíîøåííi 2 : 1, à òî÷êà F
äiëèòü ñòîðîíó CD ó âiäíîøåííi 1 : 3. Çíàéòè êîîðäèíàòè òî÷îê A, B, C, D, E, F :
1) â ñèñòåìi êîîðäèíàò {A, ~AB, ~AD};
2) â ñèñòåìi êîîðäèíàò {A, ~AE, ~AF}.

2. Áàçèñíi âåêòîðè ~e1, ~e2 óòâîðþþòü êóò π/4 òà ìàþòü äîâæèíè |~e1| =
√

2, |~e2| = 1. Çíàéòè
êóò ìiæ âåêòîðàìè ~p = {1,−1}, ~q = {−1, 2}.

3. Äàíî âåðøèíè òðèêóòíèêà A(1, 2,−3), B(5, 2, 0), C(1,−2, 1). Çíàéòè éîãî çîâíiøíié êóò
ïðè âåðøèíi A.

4. Äàíî âåðøèíè ïiðàìiäè A(0, −4, 6), B(−5, 6, 7), C(1, 3, 4), D(−2, 1, 6). Çíàéòè äîâæèíó
âèñîòè, îïóùåíî¨ ç âåðøèíè B íà ãðàíü ACD.

5. Äàíî âåêòîð ~q = [3~a +~b + 5~c,~a − 2~b + 4~c], äå ~a, ~b, ~c � âçà¹ìíî ïåðïåíäèêóëÿðíi âiä'¹ìíî
îði¹íòîâàíi âåêòîðè îäèíè÷íî¨ äîâæèíè. Îá÷èñëèòè äîâæèíó âåêòîðà ~q.
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Çàëiêîâå çàâäàííÿ. Âåêòîðíà àëãåáðà

Âàðiàíò 3

1. Äàíî ïàðàëåëîãðàì ABCD. Òî÷êà E äiëèòü ñòîðîíó BC ó âiäíîøåííi 1 : 2, à òî÷êà F
äiëèòü ñòîðîíó CD ó âiäíîøåííi 1 : 3. Çíàéòè êîîðäèíàòè òî÷îê A, B, C, D, E, F :
1) â ñèñòåìi êîîðäèíàò {A, ~AB, ~AD};
2) â ñèñòåìi êîîðäèíàò {A, ~AE, ~AF}.

2. Áàçèñíi âåêòîðè ~e1, ~e2 óòâîðþþòü êóò π/3 òà ìàþòü äîâæèíè |~e1| = 1, |~e2| = 2. Çíàéòè
êóò ìiæ âåêòîðàìè ~p = {1, 1}, ~q = {−1, 2}.

3. Äàíî âåðøèíè òðèêóòíèêà A(1, 2,−3), B(1, 5, 1), C(5, 3, 5). Çíàéòè éîãî çîâíiøíié êóò ïðè
âåðøèíi A.

4. Äàíî âåðøèíè ïiðàìiäè A(−1, 3, 2), B(2, −2, 3), C(1, −4, −7), D(0, 1, −8). Çíàéòè
äîâæèíó âèñîòè, îïóùåíî¨ ç âåðøèíè B íà ãðàíü ACD.

5. Äàíî âåêòîð ~q = [~a + 4~b + 5~c,~a − ~b + 4~c], äå ~a, ~b, ~c � âçà¹ìíî ïåðïåíäèêóëÿðíi âiä'¹ìíî
îði¹íòîâàíi âåêòîðè îäèíè÷íî¨ äîâæèíè. Îá÷èñëèòè äîâæèíó âåêòîðà ~q.

Çàëiêîâå çàâäàííÿ. Âåêòîðíà àëãåáðà

Âàðiàíò 4

1. Äàíî ïàðàëåëîãðàì ABCD. Òî÷êà E äiëèòü ñòîðîíó BC ó âiäíîøåííi 1 : 3, à òî÷êà F
äiëèòü ñòîðîíó CD ó âiäíîøåííi 2 : 3. Çíàéòè êîîðäèíàòè òî÷îê A, B, C, D, E, F :
1) â ñèñòåìi êîîðäèíàò {A, ~AB, ~AD};
2) â ñèñòåìi êîîðäèíàò {A, ~AE, ~AF}.

2. Áàçèñíi âåêòîðè ~e1, ~e2 óòâîðþþòü êóò π/6 òà ìàþòü äîâæèíè |~e1| =
√

3, |~e2| = 2. Çíàéòè
êóò ìiæ âåêòîðàìè ~p = {2, 1}, ~q = {1, 2}.

3. Äàíî âåðøèíè òðèêóòíèêà A(4, 3,−3), B(2, 3,−1), C(0, 6,−1). Çíàéòè éîãî çîâíiøíié êóò
ïðè âåðøèíi A.

4. Äàíî âåðøèíè ïiðàìiäè A(0, 1, 3), B(−4, 7, 8), C(6, −2, 4), D(−1, 5, 4). Çíàéòè äîâæèíó
âèñîòè, îïóùåíî¨ ç âåðøèíè B íà ãðàíü ACD.

5. Äàíî âåêòîð ~q = [3~a + 4~b − ~c,~a + 2~b + 4~c], äå ~a, ~b, ~c � âçà¹ìíî ïåðïåíäèêóëÿðíi âiä'¹ìíî
îði¹íòîâàíi âåêòîðè îäèíè÷íî¨ äîâæèíè. Îá÷èñëèòè äîâæèíó âåêòîðà ~q.
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Çàëiêîâå çàâäàííÿ. Âåêòîðíà àëãåáðà

Âàðiàíò 5

1. Äàíî ïàðàëåëîãðàì ABCD. Òî÷êà E äiëèòü ñòîðîíó BC ó âiäíîøåííi 1 : 4, à òî÷êà F
äiëèòü ñòîðîíó CD ó âiäíîøåííi 2 : 1. Çíàéòè êîîðäèíàòè òî÷îê A, B, C, D, E, F :
1) â ñèñòåìi êîîðäèíàò {A, ~AB, ~AD};
2) â ñèñòåìi êîîðäèíàò {A, ~AE, ~AF}.

2. Áàçèñíi âåêòîðè ~e1, ~e2 óòâîðþþòü êóò 2π/3 òà ìàþòü äîâæèíè |~e1| =
√

3, |~e2| = 1. Çíàéòè
êóò ìiæ âåêòîðàìè ~p = {1, 1}, ~q = {1, −2}.

3. Äàíî âåðøèíè òðèêóòíèêà A(−1, 2, 3), B(2, 5, 3), C(1, 2, 1). Çíàéòè éîãî çîâíiøíié êóò ïðè
âåðøèíi A.

4. Äàíî âåðøèíè ïiðàìiäè A(8, 2, 3), B(2, 2, −2), C(−1, 4, 5), D(0, 3, 0). Çíàéòè äîâæèíó
âèñîòè, îïóùåíî¨ ç âåðøèíè B íà ãðàíü ACD.

5. Äàíî âåêòîð ~q = [3~a + 4~b + 5~c,~a + 6~b + 4~c], äå ~a, ~b, ~c � âçà¹ìíî ïåðïåíäèêóëÿðíi âiä'¹ìíî
îði¹íòîâàíi âåêòîðè îäèíè÷íî¨ äîâæèíè. Îá÷èñëèòè äîâæèíó âåêòîðà ~q.

Çàëiêîâå çàâäàííÿ. Âåêòîðíà àëãåáðà

Âàðiàíò 6

1. Äàíî ïàðàëåëîãðàì ABCD. Òî÷êà E äiëèòü ñòîðîíó BC ó âiäíîøåííi 1 : 4, à òî÷êà F
äiëèòü ñòîðîíó CD ó âiäíîøåííi 2 : 3. Çíàéòè êîîðäèíàòè òî÷îê A, B, C, D, E, F :
1) â ñèñòåìi êîîðäèíàò {A, ~AB, ~AD};
2) â ñèñòåìi êîîðäèíàò {A, ~AE, ~AF}.

2. Áàçèñíi âåêòîðè ~e1, ~e2 óòâîðþþòü êóò π/3 òà ìàþòü äîâæèíè |~e1| = 2, |~e2| = 1. Çíàéòè
êóò ìiæ âåêòîðàìè ~p = {2, 1}, ~q = {−1, 2}.

3. Äàíî âåðøèíè òðèêóòíèêà A(3, 2, 1), B(6,−2, 1), C(2,−2,−7). Çíàéòè éîãî çîâíiøíié êóò
ïðè âåðøèíi A.

4. Äàíî âåðøèíè ïiðàìiäè A(−1, 6, 4), B(3, −1, 1), C(5, 7, 3), D(1, 7, 0). Çíàéòè äîâæèíó
âèñîòè, îïóùåíî¨ ç âåðøèíè B íà ãðàíü ACD.

5. Äàíî âåêòîð ~q = [3~a + 4~b + 5~c,~a −~b + 4~c], äå ~a, ~b, ~c � âçà¹ìíî ïåðïåíäèêóëÿðíi âiä'¹ìíî
îði¹íòîâàíi âåêòîðè îäèíè÷íî¨ äîâæèíè. Îá÷èñëèòè äîâæèíó âåêòîðà ~q.
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Çàëiêîâå çàâäàííÿ. Âåêòîðíà àëãåáðà

Âàðiàíò 7

1. Äàíî ïàðàëåëîãðàì ABCD. Òî÷êà E äiëèòü ñòîðîíó BC ó âiäíîøåííi 1 : 4, à òî÷êà F
äiëèòü ñòîðîíó CD ó âiäíîøåííi 3 : 1. Çíàéòè êîîðäèíàòè òî÷îê A, B, C, D, E, F :
1) â ñèñòåìi êîîðäèíàò {A, ~AB, ~AD};
2) â ñèñòåìi êîîðäèíàò {A, ~AE, ~AF}.

2. Áàçèñíi âåêòîðè ~e1, ~e2 óòâîðþþòü êóò π/6 òà ìàþòü äîâæèíè |~e1| =
√

3, |~e2| = 2. Çíàéòè
êóò ìiæ âåêòîðàìè ~p = {1, 3}, ~q = {−1, 2}.

3. Äàíî âåðøèíè òðèêóòíèêà A(3, 1, 3), B(6, 5, 8), C(6, 1, 6). Çíàéòè éîãî çîâíiøíié êóò ïðè
âåðøèíi A.

4. Äàíî âåðøèíè ïiðàìiäè A(2, 3, −3), B(5, 2, 4), C(7, 2, 0), D(9, 3, −2). Çíàéòè äîâæèíó
âèñîòè, îïóùåíî¨ ç âåðøèíè B íà ãðàíü ACD.

5. Äàíî âåêòîð ~q = [~a + 4~b + 5~c,~a + ~b + 4~c], äå ~a, ~b, ~c � âçà¹ìíî ïåðïåíäèêóëÿðíi âiä'¹ìíî
îði¹íòîâàíi âåêòîðè îäèíè÷íî¨ äîâæèíè. Îá÷èñëèòè äîâæèíó âåêòîðà ~q.

Çàëiêîâå çàâäàííÿ. Âåêòîðíà àëãåáðà

Âàðiàíò 8

1. Äàíî ïàðàëåëîãðàì ABCD. Òî÷êà E äiëèòü ñòîðîíó BC ó âiäíîøåííi 4 : 1, à òî÷êà F
äiëèòü ñòîðîíó CD ó âiäíîøåííi 2 : 3. Çíàéòè êîîðäèíàòè òî÷îê A, B, C, D, E, F :
1) â ñèñòåìi êîîðäèíàò {A, ~AB, ~AD};
2) â ñèñòåìi êîîðäèíàò {A, ~AE, ~AF}.

2. Áàçèñíi âåêòîðè ~e1, ~e2 óòâîðþþòü êóò π/4 òà ìàþòü äîâæèíè |~e1| =
√

2, |~e2| = 2. Çíàéòè
êóò ìiæ âåêòîðàìè ~p = {3, 1}, ~q = {−1, 2}.

3. Äàíî âåðøèíè òðèêóòíèêà A(1, 2,−3), B(5, 1, 5), C(1,−2, 0). Çíàéòè éîãî çîâíiøíié êóò
ïðè âåðøèíi A.

4. Äàíî âåðøèíè ïiðàìiäè A(1, −1, 2), B(2, 1, 1), C(−1, 3, −3), D(−2, 2, 4). Çíàéòè
äîâæèíó âèñîòè, îïóùåíî¨ ç âåðøèíè B íà ãðàíü ACD.

5. Äàíî âåêòîð ~q = [3~a + 2~b + 5~c,~a + 4~b + 4~c], äå ~a, ~b, ~c � âçà¹ìíî ïåðïåíäèêóëÿðíi âiä'¹ìíî
îði¹íòîâàíi âåêòîðè îäèíè÷íî¨ äîâæèíè. Îá÷èñëèòè äîâæèíó âåêòîðà ~q.
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Çàëiêîâå çàâäàííÿ. Âåêòîðíà àëãåáðà

Âàðiàíò 9

1. Äàíî ïàðàëåëîãðàì ABCD. Òî÷êà E äiëèòü ñòîðîíó BC ó âiäíîøåííi 2 : 1, à òî÷êà F
äiëèòü ñòîðîíó CD ó âiäíîøåííi 4 : 1. Çíàéòè êîîðäèíàòè òî÷îê A, B, C, D, E, F :
1) â ñèñòåìi êîîðäèíàò {A, ~AB, ~AD};
2) â ñèñòåìi êîîðäèíàò {A, ~AE, ~AF}.

2. Áàçèñíi âåêòîðè ~e1, ~e2 óòâîðþþòü êóò 3π/4 òà ìàþòü äîâæèíè |~e1| =
√

2, |~e2| = 1. Çíàéòè
êóò ìiæ âåêòîðàìè ~p = {2, 1}, ~q = {−1, 2}.

3. Äàíî âåðøèíè òðèêóòíèêà A(4, 2,−3), B(5, 1,−1), C(1,−2, 0). Çíàéòè éîãî çîâíiøíié êóò
ïðè âåðøèíi A.

4. Äàíî âåðøèíè ïiðàìiäè A(−1, 0, 1), B(1, 0, 3), C(0, 2, 3), D(1, 2, 2). Çíàéòè äîâæèíó
âèñîòè, îïóùåíî¨ ç âåðøèíè B íà ãðàíü ACD.

5. Äàíî âåêòîð ~q = [3~a + 4~b − ~c,~a + 2~b + 4~c], äå ~a, ~b, ~c � âçà¹ìíî ïåðïåíäèêóëÿðíi âiä'¹ìíî
îði¹íòîâàíi âåêòîðè îäèíè÷íî¨ äîâæèíè. Îá÷èñëèòè äîâæèíó âåêòîðà ~q.

Çàëiêîâå çàâäàííÿ. Âåêòîðíà àëãåáðà

Âàðiàíò 10

1. Äàíî ïàðàëåëîãðàì ABCD. Òî÷êà E äiëèòü ñòîðîíó BC ó âiäíîøåííi 1 : 3, à òî÷êà F
äiëèòü ñòîðîíó CD ó âiäíîøåííi 4 : 1. Çíàéòè êîîðäèíàòè òî÷îê A, B, C, D, E, F :
1) â ñèñòåìi êîîðäèíàò {A, ~AB, ~AD};
2) â ñèñòåìi êîîðäèíàò {A, ~AE, ~AF}.

2. Áàçèñíi âåêòîðè ~e1, ~e2 óòâîðþþòü êóò π/6 òà ìàþòü äîâæèíè |~e1| =
√

3, |~e2| = 3. Çíàéòè
êóò ìiæ âåêòîðàìè ~p = {1, 1}, ~q = {−1, 1}.

3. Äàíî âåðøèíè òðèêóòíèêà A(7, 2,−3), B(3, 1, 5), C(4, 2, 0). Çíàéòè éîãî çîâíiøíié êóò ïðè
âåðøèíi A.

4. Äàíî âåðøèíè ïiðàìiäè A(3, −1, 2), B(1, 1, 3), C(2, 1, 3), D(3, 0, 4). Çíàéòè äîâæèíó
âèñîòè, îïóùåíî¨ ç âåðøèíè B íà ãðàíü ACD.

5. Äàíî âåêòîð ~q = [~a + 4~b + 3~c,~a + 2~b + 4~c], äå ~a, ~b, ~c � âçà¹ìíî ïåðïåíäèêóëÿðíi âiä'¹ìíî
îði¹íòîâàíi âåêòîðè îäèíè÷íî¨ äîâæèíè. Îá÷èñëèòè äîâæèíó âåêòîðà ~q.
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Çàëiêîâå çàâäàííÿ. Âåêòîðíà àëãåáðà

Âàðiàíò 11

1. Äàíî ïàðàëåëîãðàì ABCD. Òî÷êà E äiëèòü ñòîðîíó BC ó âiäíîøåííi 4 : 1, à òî÷êà F
äiëèòü ñòîðîíó CD ó âiäíîøåííi 1 : 3. Çíàéòè êîîðäèíàòè òî÷îê A, B, C, D, E, F :
1) â ñèñòåìi êîîðäèíàò {A, ~AB, ~AD};
2) â ñèñòåìi êîîðäèíàò {A, ~AE, ~AF}.

2. Áàçèñíi âåêòîðè ~e1, ~e2 óòâîðþþòü êóò π/4 òà ìàþòü äîâæèíè |~e1| =
√

2, |~e2| = 1. Çíàéòè
êóò ìiæ âåêòîðàìè ~p = {4, 1}, ~q = {−1, 2}.

3. Äàíî âåðøèíè òðèêóòíèêà A(5, 2,−3), B(5, 1,−1), C(1, 2, 1). Çíàéòè éîãî çîâíiøíié êóò
ïðè âåðøèíi A.

4. Äàíî âåðøèíè ïiðàìiäè A(1, −2, 1), B(1, 2, 1), C(3, 2, 3), D(2, 0, 1). Çíàéòè äîâæèíó
âèñîòè, îïóùåíî¨ ç âåðøèíè B íà ãðàíü ACD.

5. Äàíî âåêòîð ~q = [3~a + 2~b + 5~c,~a +~b + 4~c], äå ~a, ~b, ~c � âçà¹ìíî ïåðïåíäèêóëÿðíi âiä'¹ìíî
îði¹íòîâàíi âåêòîðè îäèíè÷íî¨ äîâæèíè. Îá÷èñëèòè äîâæèíó âåêòîðà ~q.

Çàëiêîâå çàâäàííÿ. Âåêòîðíà àëãåáðà

Âàðiàíò 12

1. Äàíî ïàðàëåëîãðàì ABCD. Òî÷êà E äiëèòü ñòîðîíó BC ó âiäíîøåííi 2 : 1, à òî÷êà F
äiëèòü ñòîðîíó CD ó âiäíîøåííi 2 : 3. Çíàéòè êîîðäèíàòè òî÷îê A, B, C, D, E, F :
1) â ñèñòåìi êîîðäèíàò {A, ~AB, ~AD};
2) â ñèñòåìi êîîðäèíàò {A, ~AE, ~AF}.

2. Áàçèñíi âåêòîðè ~e1, ~e2 óòâîðþþòü êóò π/6 òà ìàþòü äîâæèíè |~e1| =
√

3, |~e2| = 2. Çíàéòè
êóò ìiæ âåêòîðàìè ~p = {1, 3}, ~q = {1, 2}.

3. Äàíî âåðøèíè òðèêóòíèêà A(8, 2,−3), B(5, 1,−1), C(7, 5,−2). Çíàéòè éîãî çîâíiøíié êóò
ïðè âåðøèíi A.

4. Äàíî âåðøèíè ïiðàìiäè A(1, 1, 1), B(1, 3, 3), C(3, 3, 1), D(3, 1, 3). Çíàéòè äîâæèíó
âèñîòè, îïóùåíî¨ ç âåðøèíè B íà ãðàíü ACD.

5. Äàíî âåêòîð ~q = [2~a + 3~b + 5~c,~a + 2~b + 4~c], äå ~a, ~b, ~c � âçà¹ìíî ïåðïåíäèêóëÿðíi âiä'¹ìíî
îði¹íòîâàíi âåêòîðè îäèíè÷íî¨ äîâæèíè. Îá÷èñëèòè äîâæèíó âåêòîðà ~q.
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Çàëiêîâå çàâäàííÿ. Âåêòîðíà àëãåáðà

Âàðiàíò 13

1. Äàíî ïàðàëåëîãðàì ABCD. Òî÷êà E äiëèòü ñòîðîíó BC ó âiäíîøåííi 3 : 1, à òî÷êà F
äiëèòü ñòîðîíó CD ó âiäíîøåííi 1 : 3. Çíàéòè êîîðäèíàòè òî÷îê A, B, C, D, E, F :
1) â ñèñòåìi êîîðäèíàò {A, ~AB, ~AD};
2) â ñèñòåìi êîîðäèíàò {A, ~AE, ~AF}.

2. Áàçèñíi âåêòîðè ~e1, ~e2 óòâîðþþòü êóò π/3 òà ìàþòü äîâæèíè |~e1| = 1, |~e2| = 4. Çíàéòè
êóò ìiæ âåêòîðàìè ~p = {1, 1}, ~q = {−1, 1}.

3. Äàíî âåðøèíè òðèêóòíèêà A(4, 2,−3), B(5, 5,−1), C(7, 3,−5). Çíàéòè éîãî çîâíiøíié êóò
ïðè âåðøèíi A.

4. Äàíî âåðøèíè ïiðàìiäè A(2, 1, −1), B(3, 2, −1), C(5, 2, −1), D(1, 3, 1). Çíàéòè äîâæèíó
âèñîòè, îïóùåíî¨ ç âåðøèíè B íà ãðàíü ACD.

5. Äàíî âåêòîð ~q = [3~a + 5~b + 4~c,~a + 4~b + 6~c], äå ~a, ~b, ~c � âçà¹ìíî ïåðïåíäèêóëÿðíi âiä'¹ìíî
îði¹íòîâàíi âåêòîðè îäèíè÷íî¨ äîâæèíè. Îá÷èñëèòè äîâæèíó âåêòîðà ~q.

Çàëiêîâå çàâäàííÿ. Âåêòîðíà àëãåáðà

Âàðiàíò 14

1. Äàíî ïàðàëåëîãðàì ABCD. Òî÷êà E äiëèòü ñòîðîíó BC ó âiäíîøåííi 4 : 1, à òî÷êà F
äiëèòü ñòîðîíó CD ó âiäíîøåííi 2 : 1. Çíàéòè êîîðäèíàòè òî÷îê A, B, C, D, E, F :
1) â ñèñòåìi êîîðäèíàò {A, ~AB, ~AD};
2) â ñèñòåìi êîîðäèíàò {A, ~AE, ~AF}.

2. Áàçèñíi âåêòîðè ~e1, ~e2 óòâîðþþòü êóò π/6 òà ìàþòü äîâæèíè |~e1| =
√

3, |~e2| = 2. Çíàéòè
êóò ìiæ âåêòîðàìè ~p = {1,−1}, ~q = {1, 2}.

3. Äàíî âåðøèíè òðèêóòíèêà A(−2, 0,−3), B(1, 1,−1), C(−1,−2, 0). Çíàéòè éîãî çîâíiøíié
êóò ïðè âåðøèíi A.

4. Äàíî âåðøèíè ïiðàìiäè A(1, −1, 0), B(3, 1, −1), C(3, 0, 2), D(2, 1, 2). Çíàéòè äîâæèíó
âèñîòè, îïóùåíî¨ ç âåðøèíè B íà ãðàíü ACD.

5. Äàíî âåêòîð ~q = [4~a + 3~b + 5~c, 6~a +~b + 4~c], äå ~a, ~b, ~c � âçà¹ìíî ïåðïåíäèêóëÿðíi âiä'¹ìíî
îði¹íòîâàíi âåêòîðè îäèíè÷íî¨ äîâæèíè. Îá÷èñëèòè äîâæèíó âåêòîðà ~q.
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Çàëiêîâå çàâäàííÿ. Âåêòîðíà àëãåáðà

Âàðiàíò 15

1. Äàíî ïàðàëåëîãðàì ABCD. Òî÷êà E äiëèòü ñòîðîíó BC ó âiäíîøåííi 4 : 1, à òî÷êà F
äiëèòü ñòîðîíó CD ó âiäíîøåííi 1 : 4. Çíàéòè êîîðäèíàòè òî÷îê A, B, C, D, E, F :
1) â ñèñòåìi êîîðäèíàò {A, ~AB, ~AD};
2) â ñèñòåìi êîîðäèíàò {A, ~AE, ~AF}.

2. Áàçèñíi âåêòîðè ~e1, ~e2 óòâîðþþòü êóò 2π/6 òà ìàþòü äîâæèíè |~e1| =
√

3, |~e2| = 1. Çíàéòè
êóò ìiæ âåêòîðàìè ~p = {1, 1}, ~q = {−1, 2}.

3. Äàíî âåðøèíè òðèêóòíèêà A(4, 2,−3), B(5, 4,−6), C(1, 1,−1). Çíàéòè éîãî çîâíiøíié êóò
ïðè âåðøèíi A.

4. Äàíî âåðøèíè ïiðàìiäè A(3, 0, 1), B(1, −2, −1), C(3, 2, −1), D(2, 2, 1). Çíàéòè äîâæèíó
âèñîòè, îïóùåíî¨ ç âåðøèíè B íà ãðàíü ACD.

5. Äàíî âåêòîð ~q = [5~a + 4~b + 3~c, 4~a + 6~b + ~c], äå ~a, ~b, ~c � âçà¹ìíî ïåðïåíäèêóëÿðíi âiä'¹ìíî
îði¹íòîâàíi âåêòîðè îäèíè÷íî¨ äîâæèíè. Îá÷èñëèòè äîâæèíó âåêòîðà ~q.

Çàëiêîâå çàâäàííÿ. Âåêòîðíà àëãåáðà

Âàðiàíò 16

1. Äàíî ïàðàëåëîãðàì ABCD. Òî÷êà E äiëèòü ñòîðîíó BC ó âiäíîøåííi 2 : 1, à òî÷êà F
äiëèòü ñòîðîíó CD ó âiäíîøåííi 1 : 4. Çíàéòè êîîðäèíàòè òî÷îê A, B, C, D, E, F :
1) â ñèñòåìi êîîðäèíàò {A, ~AB, ~AD};
2) â ñèñòåìi êîîðäèíàò {A, ~AE, ~AF}.

2. Áàçèñíi âåêòîðè ~e1, ~e2 óòâîðþþòü êóò 3π/4 òà ìàþòü äîâæèíè |~e1| =
√

2, |~e2| = 1. Çíàéòè
êóò ìiæ âåêòîðàìè ~p = {1, 1}, ~q = {−1, 2}.

3. Äàíî âåðøèíè òðèêóòíèêà A(7, 2,−3), B(5, 1, 1), C(3, 0,−1). Çíàéòè éîãî çîâíiøíié êóò
ïðè âåðøèíi A.

4. Äàíî âåðøèíè ïiðàìiäè A(1, −3, 7), B(−4, 7, 8), C(2, 4, 5), D(−1, 2, 7). Çíàéòè äîâæèíó
âèñîòè, îïóùåíî¨ ç âåðøèíè B íà ãðàíü ACD.

5. Äàíî âåêòîð ~q = [3~a + 4~b + ~c,~a + ~b + 4~c], äå ~a, ~b, ~c � âçà¹ìíî ïåðïåíäèêóëÿðíi âiä'¹ìíî
îði¹íòîâàíi âåêòîðè îäèíè÷íî¨ äîâæèíè. Îá÷èñëèòè äîâæèíó âåêòîðà ~q.
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Çàëiêîâå çàâäàííÿ. Âåêòîðíà àëãåáðà

Âàðiàíò 17

1. Äàíî ïàðàëåëîãðàì ABCD. Òî÷êà E äiëèòü ñòîðîíó BC ó âiäíîøåííi 3 : 1, à òî÷êà F
äiëèòü ñòîðîíó CD ó âiäíîøåííi 2 : 3. Çíàéòè êîîðäèíàòè òî÷îê A, B, C, D, E, F :
1) â ñèñòåìi êîîðäèíàò {A, ~AB, ~AD};
2) â ñèñòåìi êîîðäèíàò {A, ~AE, ~AF}.

2. Áàçèñíi âåêòîðè ~e1, ~e2 óòâîðþþòü êóò π/6 òà ìàþòü äîâæèíè |~e1| =
√

3, |~e2| = 3. Çíàéòè
êóò ìiæ âåêòîðàìè ~p = {2, 1}, ~q = {−1, 2}.

3. Äàíî âåðøèíè òðèêóòíèêà A(6, 2,−3), B(5, 1,−2), C(7, 1,−4). Çíàéòè éîãî çîâíiøíié êóò
ïðè âåðøèíi A.

4. Äàíî âåðøèíè ïiðàìiäè A(−3, −1, 7), B(−4, 7, 3), C(2, −1, 5), D(−1, 1, 7). Çíàéòè
äîâæèíó âèñîòè, îïóùåíî¨ ç âåðøèíè B íà ãðàíü ACD.

5. Äàíî âåêòîð ~q = [~a + 4~b + 5~c,~a + 3~b + 2~c], äå ~a, ~b, ~c � âçà¹ìíî ïåðïåíäèêóëÿðíi âiä'¹ìíî
îði¹íòîâàíi âåêòîðè îäèíè÷íî¨ äîâæèíè. Îá÷èñëèòè äîâæèíó âåêòîðà ~q.

Çàëiêîâå çàâäàííÿ. Âåêòîðíà àëãåáðà

Âàðiàíò 18

1. Äàíî ïàðàëåëîãðàì ABCD. Òî÷êà E äiëèòü ñòîðîíó BC ó âiäíîøåííi 4 : 3, à òî÷êà F
äiëèòü ñòîðîíó CD ó âiäíîøåííi 2 : 3. Çíàéòè êîîðäèíàòè òî÷îê A, B, C, D, E, F :
1) â ñèñòåìi êîîðäèíàò {A, ~AB, ~AD};
2) â ñèñòåìi êîîðäèíàò {A, ~AE, ~AF}.

2. Áàçèñíi âåêòîðè ~e1, ~e2 óòâîðþþòü êóò π/3 òà ìàþòü äîâæèíè |~e1| = 4, |~e2| = 1. Çíàéòè
êóò ìiæ âåêòîðàìè ~p = {1, 1}, ~q = {−1, 2}.

3. Äàíî âåðøèíè òðèêóòíèêà A(7, 2,−3), B(5, 1,−1), C(9, 2, 2). Çíàéòè éîãî çîâíiøíié êóò
ïðè âåðøèíi A.

4. Äàíî âåðøèíè ïiðàìiäè A(2, 0, 1), B(−1, −2, −1), C(−3, 2, −1), D(2, 2, 0). Çíàéòè
äîâæèíó âèñîòè, îïóùåíî¨ ç âåðøèíè B íà ãðàíü ACD.

5. Äàíî âåêòîð ~q = [3~a + 4~b + 2~c,~a + 2~b + 4~c], äå ~a, ~b, ~c � âçà¹ìíî ïåðïåíäèêóëÿðíi âiä'¹ìíî
îði¹íòîâàíi âåêòîðè îäèíè÷íî¨ äîâæèíè. Îá÷èñëèòè äîâæèíó âåêòîðà ~q.
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Çàëiêîâå çàâäàííÿ. Âåêòîðíà àëãåáðà

Âàðiàíò 19

1. Äàíî ïàðàëåëîãðàì ABCD. Òî÷êà E äiëèòü ñòîðîíó BC ó âiäíîøåííi 3 : 1, à òî÷êà F
äiëèòü ñòîðîíó CD ó âiäíîøåííi 1 : 4. Çíàéòè êîîðäèíàòè òî÷îê A, B, C, D, E, F :
1) â ñèñòåìi êîîðäèíàò {A, ~AB, ~AD};
2) â ñèñòåìi êîîðäèíàò {A, ~AE, ~AF}.

2. Áàçèñíi âåêòîðè ~e1, ~e2 óòâîðþþòü êóò 2π/6 òà ìàþòü äîâæèíè |~e1| =
√

3, |~e2| = 1. Çíàéòè
êóò ìiæ âåêòîðàìè ~p = {1, 3}, ~q = {−1, 2}.

3. Äàíî âåðøèíè òðèêóòíèêà A(3, 4,−3), B(5, 1,−1), C(0, 2,−1). Çíàéòè éîãî çîâíiøíié êóò
ïðè âåðøèíi A.

4. Äàíî âåðøèíè ïiðàìiäè A(2, −1, 0), B(−3, 2, −2), C(−3, 1, 2), D(1, 1, 2). Çíàéòè
äîâæèíó âèñîòè, îïóùåíî¨ ç âåðøèíè B íà ãðàíü ACD.

5. Äàíî âåêòîð ~q = [2~a + 3~b + 5~c,~a + 4~b + 4~c], äå ~a, ~b, ~c � âçà¹ìíî ïåðïåíäèêóëÿðíi âiä'¹ìíî
îði¹íòîâàíi âåêòîðè îäèíè÷íî¨ äîâæèíè. Îá÷èñëèòè äîâæèíó âåêòîðà ~q.

Çàëiêîâå çàâäàííÿ. Âåêòîðíà àëãåáðà

Âàðiàíò 20

1. Äàíî ïàðàëåëîãðàì ABCD. Òî÷êà E äiëèòü ñòîðîíó BC ó âiäíîøåííi 4 : 1, à òî÷êà F
äiëèòü ñòîðîíó CD ó âiäíîøåííi 1 : 5. Çíàéòè êîîðäèíàòè òî÷îê A, B, C, D, E, F :
1) â ñèñòåìi êîîðäèíàò {A, ~AB, ~AD};
2) â ñèñòåìi êîîðäèíàò {A, ~AE, ~AF}.

2. Áàçèñíi âåêòîðè ~e1, ~e2 óòâîðþþòü êóò π/4 òà ìàþòü äîâæèíè |~e1| =
√

2, |~e2| = 3. Çíàéòè
êóò ìiæ âåêòîðàìè ~p = {1, 1}, ~q = {−1, 1}.

3. Äàíî âåðøèíè òðèêóòíèêà A(3, 2,−4), B(5, 1,−1), C(2, 5,−2). Çíàéòè éîãî çîâíiøíié êóò
ïðè âåðøèíi A.

4. Äàíî âåðøèíè ïiðàìiäè A(4, 0, −1), B(3, −2, −1), C(5, 4, 1), D(−1, 2, 1). Çíàéòè
äîâæèíó âèñîòè, îïóùåíî¨ ç âåðøèíè B íà ãðàíü ACD.

5. Äàíî âåêòîð ~q = [3~a + ~b + 3~c,~a + 2~b + ~c], äå ~a, ~b, ~c � âçà¹ìíî ïåðïåíäèêóëÿðíi âiä'¹ìíî
îði¹íòîâàíi âåêòîðè îäèíè÷íî¨ äîâæèíè. Îá÷èñëèòè äîâæèíó âåêòîðà ~q.
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Çàëiêîâå çàâäàííÿ. Âåêòîðíà àëãåáðà

Âàðiàíò 21

1. Äàíî ïàðàëåëîãðàì ABCD. Òî÷êà E äiëèòü ñòîðîíó BC ó âiäíîøåííi 5 : 1, à òî÷êà F
äiëèòü ñòîðîíó CD ó âiäíîøåííi 1 : 1. Çíàéòè êîîðäèíàòè òî÷îê A, B, C, D, E, F :
1) â ñèñòåìi êîîðäèíàò {A, ~AB, ~AD};
2) â ñèñòåìi êîîðäèíàò {A, ~AE, ~AF}.

2. Áàçèñíi âåêòîðè ~e1, ~e2 óòâîðþþòü êóò 3π/4 òà ìàþòü äîâæèíè |~e1| =
√

2, |~e2| = 2. Çíàéòè
êóò ìiæ âåêòîðàìè ~p = {1, 1}, ~q = {−1, 2}.

3. Äàíî âåðøèíè òðèêóòíèêà A(8, 2,−3), B(5, 1,−2), C(7,−1,−4). Çíàéòè éîãî çîâíiøíié
êóò ïðè âåðøèíi A.

4. Äàíî âåðøèíè ïiðàìiäè A(1, 1, −2), B(3, 4, −4), C(1, 2, −1), D(1, 3, 1). Çíàéòè äîâæèíó
âèñîòè, îïóùåíî¨ ç âåðøèíè B íà ãðàíü ACD.

5. Äàíî âåêòîð ~q = [3~a + 4~b + 5~c,~a + 6~b + 4~c], äå ~a, ~b, ~c � âçà¹ìíî ïåðïåíäèêóëÿðíi âiä'¹ìíî
îði¹íòîâàíi âåêòîðè îäèíè÷íî¨ äîâæèíè. Îá÷èñëèòè äîâæèíó âåêòîðà ~q.

Çàëiêîâå çàâäàííÿ. Âåêòîðíà àëãåáðà

Âàðiàíò 22

1. Äàíî ïàðàëåëîãðàì ABCD. Òî÷êà E äiëèòü ñòîðîíó BC ó âiäíîøåííi 1 : 5, à òî÷êà F
äiëèòü ñòîðîíó CD ó âiäíîøåííi 2 : 1. Çíàéòè êîîðäèíàòè òî÷îê A, B, C, D, E, F :
1) â ñèñòåìi êîîðäèíàò {A, ~AB, ~AD};
2) â ñèñòåìi êîîðäèíàò {A, ~AE, ~AF}.

2. Áàçèñíi âåêòîðè ~e1, ~e2 óòâîðþþòü êóò π/6 òà ìàþòü äîâæèíè |~e1| =
√

3, |~e2| = 2. Çíàéòè
êóò ìiæ âåêòîðàìè ~p = {2, 1}, ~q = {−1, 3}.

3. Äàíî âåðøèíè òðèêóòíèêà A(0, 2,−3), B(5, 2, 2), C(4,−2,−3). Çíàéòè éîãî çîâíiøíié êóò
ïðè âåðøèíi A.

4. Äàíî âåðøèíè ïiðàìiäè A(1, 1, −1), B(1, 3, −2), C(0, 3, 1), D(−1, 1, 3). Çíàéòè äîâæèíó
âèñîòè, îïóùåíî¨ ç âåðøèíè B íà ãðàíü ACD.

5. Äàíî âåêòîð ~q = [3~a + 4~b + 5~c,~a + 3~b + 4~c], äå ~a, ~b, ~c � âçà¹ìíî ïåðïåíäèêóëÿðíi âiä'¹ìíî
îði¹íòîâàíi âåêòîðè îäèíè÷íî¨ äîâæèíè. Îá÷èñëèòè äîâæèíó âåêòîðà ~q.
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Çàëiêîâå çàâäàííÿ. Âåêòîðíà àëãåáðà

Âàðiàíò 23

1. Äàíî ïàðàëåëîãðàì ABCD. Òî÷êà E äiëèòü ñòîðîíó BC ó âiäíîøåííi 4 : 1, à òî÷êà F
äiëèòü ñòîðîíó CD ó âiäíîøåííi 1 : 5. Çíàéòè êîîðäèíàòè òî÷îê A, B, C, D, E, F :
1) â ñèñòåìi êîîðäèíàò {A, ~AB, ~AD};
2) â ñèñòåìi êîîðäèíàò {A, ~AE, ~AF}.

2. Áàçèñíi âåêòîðè ~e1, ~e2 óòâîðþþòü êóò π/6 òà ìàþòü äîâæèíè |~e1| =
√

3, |~e2| = 1. Çíàéòè
êóò ìiæ âåêòîðàìè ~p = {2, 1}, ~q = {−1, 2}.

3. Äàíî âåðøèíè òðèêóòíèêà A(6, 2,−3), B(5, 1,−1), C(4, 1,−2). Çíàéòè éîãî çîâíiøíié êóò
ïðè âåðøèíi A.

4. Äàíî âåðøèíè ïiðàìiäè A(2, −3, 2), B(1, 1, 3), C(2, −1, 3), D(3, −1, 2). Çíàéòè äîâæèíó
âèñîòè, îïóùåíî¨ ç âåðøèíè B íà ãðàíü ACD.

5. Äàíî âåêòîð ~q = [3~a + 4~b + 2~c,~a +~b + 2~c], äå ~a, ~b, ~c � âçà¹ìíî ïåðïåíäèêóëÿðíi âiä'¹ìíî
îði¹íòîâàíi âåêòîðè îäèíè÷íî¨ äîâæèíè. Îá÷èñëèòè äîâæèíó âåêòîðà ~q.

Çàëiêîâå çàâäàííÿ. Âåêòîðíà àëãåáðà
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1. Äàíî ïàðàëåëîãðàì ABCD. Òî÷êà E äiëèòü ñòîðîíó BC ó âiäíîøåííi 5 : 1, à òî÷êà F
äiëèòü ñòîðîíó CD ó âiäíîøåííi 2 : 3. Çíàéòè êîîðäèíàòè òî÷îê A, B, C, D, E, F :
1) â ñèñòåìi êîîðäèíàò {A, ~AB, ~AD};
2) â ñèñòåìi êîîðäèíàò {A, ~AE, ~AF}.

2. Áàçèñíi âåêòîðè ~e1, ~e2 óòâîðþþòü êóò 2π/3 òà ìàþòü äîâæèíè |~e1| = 1, |~e2| = 4. Çíàéòè
êóò ìiæ âåêòîðàìè ~p = {2, 1}, ~q = {−1, 2}.

3. Äàíî âåðøèíè òðèêóòíèêà A(3, 4,−3), B(5, 1,−1), C(6, 2,−1). Çíàéòè éîãî çîâíiøíié êóò
ïðè âåðøèíi A.

4. Äàíî âåðøèíè ïiðàìiäè A(0, −4, 6), B(2, 1, 4), C(−1, −2, −3), D(2, 1, 4). Çíàéòè
äîâæèíó âèñîòè, îïóùåíî¨ ç âåðøèíè B íà ãðàíü ACD.

5. Äàíî âåêòîð ~q = [~a + 3~b + 5~c,~a + ~b + 4~c], äå ~a, ~b, ~c � âçà¹ìíî ïåðïåíäèêóëÿðíi âiä'¹ìíî
îði¹íòîâàíi âåêòîðè îäèíè÷íî¨ äîâæèíè. Îá÷èñëèòè äîâæèíó âåêòîðà ~q.
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